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Cameron (D. J.), appointed registrar of Birmingham 
University, 589 

Campboll (Dr. D ), appointed Regius professor of materia 
medica in the University of Aberdeen, 332 
Campbell (D. F.), High Frequency Steel Furaaoes, 488 
Campbell (Dr. N. R-), and Dorothy Ritchie, Photo¬ 
electric Cells : their Properties, Use and Applications, 
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Camncoi (G.J, Study of Glutathione in Teleostei, 43 
Capmpin (J. M-), Chromosome Behaviour of Triploid 
CRnothera, 409 

Capper (N. S.), Vitamin A and Carotene, 685 
Carpenter (Dr. O. H ), The Sehool Work conducted in the 
Manohoster Museum, 144 
Carpenter (Sir Harold), The Metal Crystal, 17, 31 
Carponter (P ), awarded a Robert Blair fellowship of the 
L C C., 261 

Carroll (Dr. J. A.), appointed professor of natural philo¬ 
sophy in Aberdeen University, 378 
Carslaw (Prof. H S.), Introduction to the Theory of 
Fourier's Series and Integrals. Third edition, 643 
Carter (H. J.), Australian Colooptera : Notes and Now 
Spoeies (7), 84 

Carty (Genl. J. J ), institution of a medal and award for 
the advancement of science, in honour of, 580 
do Carvalho (H ), The Presence of Uranium in Mineral 
Waves, 386 

Casella (C F ), and Co , Ltd , Catalogue of Surveying and 
Drawing Instruments. New edition, 1005 
Casimir (H ), Internal Conversion of Nuclear Enorgy, 953 
Castollam (A ), An Amoeba growing m Cultures of a Yeast, 
823 

Caswell (Prof. A E.), Experimental Physios : a Laboratory 
Manual. 92 

Catcheside (D. G ), Meiosis in a Triploid (Knothtra , 725 
Cave (Capt C. J P ), Noise Associated with Lightning, 401 
Cawston (F. G.), The Embryonic Radula of Lmuueidiu, 42 
Ceshro (U.), Cells with Minimum Surface, 189 
Cesi (Prince F ), commemoration of the third centenary of 
tho death of, 32 

Cesnokuv (V-), and E. Bazyrina, The Factors Limiting 
Photosynthesis, 746 

Chadwick (Dr. J.), Collisions between a-Partioles and 
Helium Atoms, 257 ; and G. Gamow, Artificial Dis¬ 
integration by a-Particles, 54 
Challenger (Dr F ), elected professor of organic ohemwtry 
m the University of Leeds, 187 « 

Chamberlain (N. H.), awarded a silver medal by the 
Worshipful Company of Woolmon, 421 
Chamio (Mile C.), and M Gudlot, Tho Centrifugation of 
Hydrochloric Acid Solutions of Polonium, 119 
Chang (O L ), A a and Pahoehoe Lavas, 738 
Chao (C Y-), The Alworption Coefficient of Hard y-rays, 
459 

Chapas, The Form of the Solubility Curve of Benzoic Acid 
in Toluene, 334 

Chapman (A Chaston), Traces of Metals m Animal 
Tissues, 761 

Chapman (F-), and Irene Cresprn, Rare Forammifera from 
Deep Borings in the Viotonan Tertiaries, 424 
Chapman (Dr. F. T.), A Study of the Induction Motor, 467 
Chapman (Prof 8 ), and A. T. Frioe, Tho Elec trio and 
Magnetic State of the Interior of the Earth, 793 , and 
V. C. A Ferraro, A New Theory of Magnetic Storms, 
120 

Chappuis (P A.), F. Kiefer, and C. Walter, Copepoda and 
Mites from the Philippines, 37 
Charlesworth (Prof. J. K.), Some Geological Observations 
on the Origin of the Irish Fauna and Flbra, 297 
Charpentier (J ), translated by M. V. Nugent. Coleridge i 
the Sublime Somnambulist, 164 
Cheeeman (G. H.), awarded a Beit fellowship for Sowntifio 
Reeoarch, 180 

Che min (E ), The Action of Ultra-violet Radiations on 
the Spores and Germination of the Florida*, 866 
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Cherbuliez (R ), and (1. do Mundrot, Disaggregation of | 
Casein in Acetamide, 634 

Ohflde (Prof. V. Gordon), The Roots of Hellenism, 3*0 
Chlopin (V.), and B. A Nikitin. The Radium Content of 
tho Petroliferous Waters of the Grozny area. 902 
Chopra (Dr. B N.), Pearl-like Object found in a Prawn, 502 
Choucroun (Dr. N ), Mitogenetic Radiation, 737 
Christian (Margaret I.), Observations on tho Mechanism of 
Sporo Formation, 083 

Church (Major A. G.), appointed a member of the Industrial 
Health Research Board, 216 

Churchill (Winston 8 ), My Early Life • a Roving Com¬ 
mission, 083 

Cichoclu (J.), The Diffusion of the Ions of Salts m Alu¬ 
minium, 942 

Ciechanowski (8.), and K. Mciosiriski, Pregnancy and Tar 
Tumours, 263 

Cioffl^ (P. P.^), Hydrogen mod Iron of High Magnetio 

Clark (A. J.), C. & Stewart, and R Gaddm, The Metabolism 
of tho Heart, 299 

Clark (J ), A New Species of Lymoxyliomdic (Coleoptera), 
746 , Now Formicid* ; with Notes on some Little- 
known Species, 264 

('lark (J. E ), I. D. Margery, R Marshall, and O J P. 
Cave, Report on the Phonological Observations in the 
British Isles, Doc 1928 to Nov 1929, 901 
Clark (Miss R M ), bequest to Cambridge University 
Observatory, 652 

Clarke (S O ), The Lead Reduction Method for tho Volu 
metric Determination of Tin, and tho Interference of 
Copper and Antunony, 829 

Claude (Q.), Utilisation of the Thormal Energy of the Sea, 
902 

Clayton, The Atmosphere and the Sun, 214 
Clayton (Dr. O C ), The Chemical Exhibitions of Groat 
Britain , Safety in Industry, 140 
Clelaud (R. E.), and A F Blakesloe. Interaction between 
Complexes as Evideneo for Segmental Interchange in 
(Enuthern. 191 

Clements (F. E ), J. E. Weaver, and H C Ilanson, Plant 
Competition, 282 

Clifford (Mrs E. M.), Prehistoric Discoveries at liarnwood, 
Gloucester, 791 

Clifford (W. M.). and Prof. W. H. Mottram, Properties of 
Food . a Practical Text-Book for Teachers of Domestic 
Science, 838 

Close (Sir Charles), Length of tho English Mile, 738 
Cluaius (K.), and C. N Hinahelwood, Homogeneous 
Catalysis of Osseous Reactions, i. and u , 82 
Cobb (Prof. J. W.J, The Rt. Hon. Edward AUon, Baron 
Brotherton of Wakefield, 693 

Cobb (Dr N. A.), Antarctic Free-Living Nematodes, 
933 ; Demaman Vessels in Nematodes, 894 
CoukoreU (Prof. T. D. A ), The Designation of Women 
Biologists, 967 

Coekroft (J. D.), and E. T S. Walton, High Velocity 
Positive Ions, 034 

Codrington (K de B.), Administration and Anthropology 
m India, 919 ; Medical Indian Culture, 626; Medieval 
Indian Dross, 380 

Coffey (B.), and Prof. H. Ryan, Constitution of Certain 
Compounds formed by the Action of Alcoholic 
Hydrochloric Acid on Unsaturated Ketones, 154 
Cohen (Miss R L.), awarded the Adam Smith prise of 
Cambridge University, 791 
Cohen (R. L.), Price of Potatoes, 822 
Coker (Prof. E. O.), and O. P. Coleman, Cleavage Test# of 
Timber, 381 

Colbeck (Capt. W.), [death], 657 

Colin (H.), and E. Gu4guen, Constitution of the Sweet 
Principle of Hkodymmia palmate, 423 
Colla (Silvia), Variations in the Oxygen Content of the 
Hydrostatic Bladders of Certain Brown Alg», 227 
Collet (L. W.), The Geological Expedition of Harvard 
Umversity'in the Canadian Rookies (1929), 226 
Col lingo (Dr. W. E.), Eoonomio Standing of Members of 
the Crow Family, 147 

Collins (Prof. J. L.), Lillian Hollingshead, and Priscilla 
Avery, Autosyndesis among Crept* teteta Chromo¬ 
somes, 769 


Colloid Symposium Annual (formerly Colloid Symposium 
Monograph), Edited by Prof H. B Weisor, 615 
Colthurst (Ida), Shells of tho Tropical Seas, 272 
Comne (Dr. L J.), appointed Superintendent of the 
Nautical Almanac Omoe, 378 
Comstock (Mrs. Anna liotsford), [death], 575 
Conant (J B ), and F H Crawford, Tho Study of 
Absorption Spectra of Organic Compounds at Liquid 
Air Temperatures, 710; and W. O. Humphrey, 
The Nature of the Prosthotio Group in Ltmulua 
Hmmocyanin, 710 

Condon (Prof E U), and Dr P. M. Morse, Quantum 
Meilianios, 669 

Conklin (Prof. E. G ), The Progress of Biology, 448 
Consigho (A ), A Further Exception to tho Kutta- 
Joukowski Theorem, 035 

Conway (E. J.), A Statistical Analysis of tho Law govern¬ 
ing the Urea Excretion in Man, 1013 
Cooke, Tmughton and Simms, Ltd , Catalogue of Astro¬ 
nomical Instruments, etc., 893 
Cooper and Moass, Density of Carbon Dioxide, 452 
Copeman (P v. d. R.), Changes in the Composition of 
Oranges during Riponing(Pt 1), 165, (l*t. 2). 263, 500 
Copson (E T ), The Definite Integrals of Interpolation 
Thoory, 299 

Cork (J M ), X ray Wave-lengths and the Electronic 
Charge, 381 

Corhn (A.), Variations with Sideroal Time m the Intensity 
of tho Cosmic Ultra Radiation, 57 
Conimh (Dr Vaughan), National Parks and the Heritage 
of Scenery, 393 

Corwin (Genevievo), A Bibliography of tho Tunas, 933 
Cosijus (M ), and R Moens, A Precision Wavomoter, 190 
Costantin (J ), Increase ui Resistance to Disease (of 
Plants) due to Altitude, 457, The Phytopatlio- 
logioal Guarantees of Non-degonoreseence of tho 
Potato in North America, 745 
Cotton (H ), Pulsations in Rotary Converters, 462 
Cotton (L. A ), An Outline and Suggested Correlation of 
the Pre-Cambrian Formations of Australia, 155 
Coulson (A.), Tho Jurassic Rocks of the Barrabool Hills, 
near Geelong, Victoria, 264 

la Cour (Dr ), Variometer for Measuring Vertical Magnetio 
Foreo, 295 

Coumot (J.), and J Bary, The Treatment of Bidorurgual 
Alloys with Solutions of some Motalhc Phosphates. 226 
Craft (FA), The Topography and Water Supplj of Cox's 
River, NSW, Goulboum, a Vital Point on tho New 
South Walos Highlands, 710 
Craig (E H. O.), Turner Valley Oilfield, Alberta, 266 
C'raigie (J. H ), awarded a prize for investigations on Rust 
diseases, 966 

Cremona (Luigi), centenary of the birth of, 889 
Crew (Prof. F. A. E.), Uenetical Methods of Livestock 
Improvement, 67 

Crichton-Browno (Sir J.), ninetieth birthday of, 853 
Cntchell-Bullook (Capt. J. C.), Tho Barren-Land Wolf of 
Canada, 786 

Crook (Prof. A. R.), [death], 286 

Crossland (Dr. C ), A Biological Station for the Red Sea, 
991 

Croathwait (Col II L ), The Use of Aerial Survey in East 
and Central African Territories. 447 
Crowthor (J Q ), Science in Soviot Russia, 480; Short 
Stories in Science, 206 

Crowther (Dr. W L.). Tasmanian Crania, 71 
Croxford (J W ), The Composition of Rye Oil, 590 
Cunningham (L)r. Bryssou), Recent Hydro-electnc 
Developments in Northern Italy, 473, Recent 
Hydro-electno Developments in Switzerland, 689; 
Recent Hydro-electno Developments in the Alps and 
the Apennines, 371; The Ixxihaber Hydro-electno 
Power Undertaking, 848 

Cunmngton (Capt. ana Mrs.), Excavations on Overton 
HiU, near Marlborough, 214 

Curie (Mmo Pierre), and Mme. S. Cotelli, Tho Average 
Llfo of Ionium, 189 
Curtiss (O. H.), [obituary artiolo], 175 
Cushman (Dr. J. A.), Atlantic Forarnirufera, 255; and 
the late Dr. V. Ozawa, The Foraimniferal Family 
Polymorphinide, 1006 
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D’Abemon (Lord), elected president of the National 
Institute of Industrial Psychology, 600 
D'Arcy (Rev. M. C ), Thomas Aquinas, 661 
D’Aiambuja (L ), A Study of Speotrohehograms, 621 
Dadieu (A ), and K. W. F. Kohlrausoh, Studies on the 
Raman Kffeut (9). The Raman Spectrum of Organic 
Substances, 160 

Damant (Capt. G. C C.), Physiological Effects of Work in 
Compressed Air, 806 

Dam^ior-Whetham (C ), Bosenvieh anil Theories of Light, 

Daakoff (Or. A ), Preparation of Catalysts, 860 
Danoz (N ), The Calculation of thn Newtonian Potential 
of a certain Heterogeneous Sphere, 300 ; The Free 
Surface of the Fluid Stars, 220 
Darling (C. R ), Scientific Inexactitude, 725 
Darling (F. F.j, awarded a silver medal by the Worshipful 
Company of Woolmen, 421 

Darnell (A. W.), Orchids for the Outdoor Carden, 624 
Dart (Prof. R.), Results from the Excavation of the 
Mumbwa Caves, 320 

Darwin (Major L ), Biographical Sketch of H. Twttchin. 680 
Darrens (G ), The Transformation by Isomerisation of 
Henzylvalorolaclonp^ into Tetraliydromoth> 1 naph¬ 
thalene Carboxylic Ai id, 180 
Das (S ). Available Phosphoric Acid in Soils, 730 
Dauvdhcr (A.), Application of the Diffraction of Electrons 
to tho Study of Organic Substances, 866 , Tho 
Realisation of Integral Mu roradiography, 186 
DauzAro (C.), and J Bonnet, Influence of tho Geological 
Constitution of thn Soil on the Points where Hail Falls, 
200 

Davenport (C B.), and M Steggerda, in collaboration with 
F fl Benedict. L R Sydnor, A Cosell. I I) Steggerda 
and many residents of tho colony of Jamaica, Race 
Crossing m Jamaica, 427 

Davies (0. W ), Tim Conductivity of Solutions and the 
Modern Dismx lotion Thoory, 420 
DaviB (Dr. T L ), und Lu-Ch’iang Wu, Chinese Alchemy. 

Davison (Dr C ), Crust movements (ounceted with Tango 
(Ja|iufi) Earthquake of 1027, 023 . Tho Average 
Annual I4OSH of Life by Earthquakes, 214, The 
Italian Earthquake of July 23, 187, Tho Topo 
graphical Changes accompanying Earthquakes and 
Volcanic Eruptions, 206 

Davy (Sir Humphry), Renovation of tho Tomb of, 322 
Dawes (B.), Absorption of Fats and LijHiids in the Plaice, 
823 

Dawscy (L If), The Photo-chemical Dissoi latlou of 
Nitrogen Peroxide, 71(1 

Dawson (Sir Philip), The Electrification of Railwuvs, 1002 
Dawson (W. R ), The Bridle of Pegasus Studies in Magic, 
Mythology, and Folklore, 61 

Day (Dr. A L ), Report of the Geophysical Laboratory of 
tho Oamogie Institution of Washington, 143 
Day (Emily M.), and A Bolhgcr, Determination of Blood 
Cholesterol, 548 

Deane (C ), Trichoptorygida 1 of Australia and Tasmania, 
1015 

Deane (W.), [death], 448 

Dob (8 C ), and A. K. Dutt, Speitmm of Inert Gases in 
their Second Stage of Ionisation, 13 
Debonham (F ), recommended for appointment as pro¬ 
fessor of geography in Cambridge University, 900 
Debye (Prof P.), awarded tho Rumford Medal of tho Royal 
Society, 776. 868 

Doeker (H ), System of Organic Combinations, 634 
Deeley (R M.), Sunspots and Pressure Distribution, 401 
Defant (Prof A ), Dynannsche Ozeanograplue, 698 
Delaby (R ), and Mile Jeanne Hiron, The Generalisation 
of Skraup’s Reaction applied to a-Alkylglycerols, 642 
Delph (J W.), and G. A rehoy, Mann Fortification, 451 
Delaman (Dr H. C ). Chtroctntnu and its Eggs, 033 
Doming (Prof. H. G ), In the Realm of Carbon • tho Story 
of Organic Chemistry, 607 

Denning (W F ), Autumn Fireballs, 867. 666 , Thn Leonid 
Meteors of 1634, 785 ; Tho Planet Saturn, 109 
Dennis and Halse, Germanium Monoxide, 703 
Deodhar (G. B.), X-ray Spectra and Chemical Combination, 
205 


D5v6 (Col. C.), Guide de l’ouvner en verros d’optique do 
precision, 304 

De Waole (A ), Cholesterol in the Earthworm, 830 
Dewey (Prof. J.), Experience and Nature, 880 
Dews (H. C ), Effect of Phosphorus on the Strength of 
Admiralty Gun-metal. 554 

Dhavale (D G ), The First Spark Spectrum of Antimony. 
97 

Dickinson (H W ). The Work of, 376 
Dingle (Prof H ), Physics and Reality, 796 , ThoBpootrum 
of Ionised Fluonno (F IT), 83 
Ditchbum (R. W.), Tlie Uncertainty Principle in Quantum 
Mechanics, 164 

Dixon (Prof If B ), [death], 484 , [obituary article], 511 
Dixon (Prof H. H.), andT. A Bonnet-Clark, Tho Stomatic 
Control of Transpiration, 601 
Dixon (H N ), and W. Greenwood, Tlie Mosses of Fiji, 
387 

Dixon (Prof R B ), Philippine Archaeology, 453 
Dirac (Dr. PAM). The Proton, 605 
Dobbs (Ethel M ). Food Values m Practice • Simple Guid¬ 
ance in Diet Planning and Cookery, 838 
Dobson (Dr. 0. M B ), Ozone in tho Earth’s Atmosphere, 
866 

D'Ocagtie (M ), Pascal’s Arithmetical Machine, 110 
Dodd (A P.), New Hymenoptera Proctotrypoidea from 
Vutoria, 264 

Doelter (Prof C ), [death], 446 , [obituary article], 050 
Donnelly (J T.), and J. Reilly, Distillation Products of 
Peat. 216 

D'Or (L ), The Manometnc and SjJectrographie Study of 
the Thermal Dissociation of Pyrites FofL 1H!I 
Dorahialska (Mile Alicja), Evolution of Heat by Polonium, 
382 , Tho Heat Yield of some Radioactive Minerals, 
160 

Domto and Smvth, Dielectric Polarisations of Normal 
Paraffins. 628 

Douglas (Dr A. V ), Stellar Absorption Bond near X4200, 

, 969 

Douglas (M.), An Amieba growing lti Cultures of a Yount. 
823 

Drake (G). Linnauis and the Produi tion of Artificial 
Poarls, 450 

l)mjx>r (Prof G ), Disease and thn Man, 347 
Drennan (M R ), On a Ground Stone Axe from a Cajie 
Rock Shelter. 155 

Prow (Dr H D. K ), appointed reader ill orgnnic chemist ty 
at East lamdon College, 224 
Drum (Dr G ), Indium, 410 

Diuinmotid (Prof J. (’ ), and E R. Gunther, Vitamin 
Content of Marino Plankton, 368 
Dubey (Dr V S ), Helium Ratios of the Basic Risks of 
the Gwalior Senes, 807 

Durloiix (E ), Bnd Mile. Georgette Cordier, The Treatment 
of Experimental Bovine Anaplasmosis in Tunis, 710 
Duff (Miss M.), Tho Ecology of the Moss-Lane Kegion, 
Lough Neagh, 153 

Dufraisse (C ), and M Badothe, Tlie Dissociable Organic 
Oxides. 386 , and L Kndorlin, Structures susceptible 
of exhibiting Reversible Oxidation . Study of the 
Benzofurane Group, 154, aud N Dnsch, Tlie Dis¬ 
sociable Organic Oxides, 704 

Duhig (Dr J. V ), Blood-Groups among Australian Merino 
Sheep, 56 

Dumert (V ), Flashing Afterglow in Discharge Tube, 800 
Dunbar (Dr R. T ), appointed professor of physios at tlie 
University Collogo of South Wales and Monmouth¬ 
shire, 332 

Dumnowski (A I), A Now Method for the Optical Estima¬ 
tion of Atmosphono Ozone, 642 
Dunn (L C.), and VV. Landauer, Inheritance in Fowls, 37 
Dunne (J W ), * SeriaUsin ’, 761 

Dunslieath (P ), High Voltage Cables Theory and Practice 
of their Design and Operation, 802 
Du pare (L ), The Molybdenite Deposit of Azegour (Mor¬ 
occo), 300 

Dupont (J ), and J J Guerlain, Tho Dry Distillation of 
Tolu Balsam, 866 

Diirken (Prof B.), Grundriss der Entwieklungsmoohamk, 
639 

Durrans (Dr T. H ), Solvents, 645 
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Du Toit (Dr P. J ), Veterinary Science and Agriculture, SOS 
Duval (C), Cobalt Cobaltioarbonate, 704 
Dvlte (Dr 8 C.), The Human Blood Groups. 716 
DrerdiWjovakij (B), Aerological Observations on Lake 
Baikal, 830 


Kastliam (L. E 8), The Embryology of Fieri* rapce — 
organogeny, 82 

Kckardt (Dr W B.), [deathJ, 604 

Kddmgtun (Sir Arthur), conferment upon, of the honorary 
freedom of Kendal, 542, On the Masses of the 
Electron, the Proton, and the Universe, 842 
Edge - Partington (J ), [obituary article |, 026 
Edgerton (H E ), and F Z. Zak, Theory of Pulling a 
Synchronous Motor into Stop, 703 
Effrout (J ), The Chonnial Nuture of Amylose, 119 
Eggloton (Dr P.), A Chemical Engine, 563, The Bio¬ 
chemistry of Muscle, 783 
Kukman (Prof. C ), [death], 887 

Elies (Oortrudo L ), and C E Tilley, Motamorplusm and 
Geological Structure, 603 

Elliott (A.), Absorption Band Spednim of Chlorine, 133 , 
Determination of the Abundance Ratios of Isotopes 
from Band Spectra. 845, Isotope Effect m the 
Spectrum of Boron Monoxide Intensity Measure¬ 
ments and Structure of the /1-Bands, 203 
Ellis (Dr. C D ), and G H. Aston, The Absolute intensities 
and Internal Conversion Coefficients of I ho y-Ravs of 
Ra B and lta 0, 793 

Ellis (.1 W ). The Near Infra rod Absoiption Sixatruin of 
Caleilo, 227 

Elsden (Ur ,T V.), [death|, 779 
Elvuy (C T ), Rotations of the Stars, 413 
Eluos (tho late Honrv John), edited by K G Hawke. 
With an introduction by Sir Heibert Maxwell, Bart , 
and u chapter on Gardening by E A Bowles Memoirs 
of Travel, Snort, and Natural History, 158 
Emanueli (1, ). High Voltage Cables, 802 
Emsrhwiller (G ), Absorption of Ultra-violet Light by the 
Alkyl iodides, 458 

Knglor (Prof A.), |death|, 731 , (obituary article], 814 
Enstrom (Ur A. P ), Mental Effect of the Operation of 
Machines, 251 

Ephraim (Prof F ), Rapid Estimation of Copper, 664 
Eredia (Anna), The Coefficient of Persistence of Rainy 
Days, 635 

Escande (L ), and M. Teuwie-Sulicr, The Flow lound a 
Plate Normal to the Current, 745 
Eucken (Prof A ), Lohrbuch dor c hemisehon Physik 
Zugleich dritto Auflage dos “ tlruiidrisses der Physika- 
lis. hen Chemio ”, 988 

Evans (Sir Arthur), appointed Fra/or lecturer in bocihI 
anthropology m the University of Cambridge for 
1830 31, 224 

Evans (Prof (’ Lovatt), Recent Ad values in Physiology 
Fourth edition, 536 

Evans (Dr J. W ), A Cypriote Threshing Sledge, 472, 
[death], 852 

Evans (Dr L ), [death], 541 , [obituary articlej, 692 
Evans (U. R ), award from the Boilbv Memorial Fund, 34 , 
isolation of the Film Responsible for tho Passivity of 
an Iron Anode in Acid Solution, 130 
Evans and Delin, Oxidations by Iodic Acid, 628 
Evers (N.), Determination of Small Quantities of Calcium 
m Magnesium Salts, 977 

Evershnd (S.), Ravens Flying Upside Down, 956 
Ewart (Prof J. Cossar), eightieth birthday of, 853 


Fage^(A.), and V. M. Falkner, Friction of an Aerofoil, 703, 

Fairey (C. R ), The Growth of Aviation, 621 
Parkas (L.), and P, Harteck, Influence of Nitrogen Dioxide 
ugon the ignition Temperature of Hydrogen-Oxygen 

Farrington (B.), Life of Vosaliua by Boerhaave and 
Albums, 263 

Faustino (L. A.), Philippine Land Shells, 451 
tie Fasi (It.), Action of Ultra-violet Rays on the Germina¬ 
tion of Barley for Malting, 1015 


Fenner (C ), Tho Major Structural and Physiographic 
Features of South Australia, 83 
Fermi (E ), Interpretation of tho Principle of Causality m 
Quantisin' Mechanics, 1014 

Ferrari (A ), and C Colla, Chemical and Crystalline 
Structures of certain Complex Nitrites, 495 
Feramann (A. E ), Apatite Deismits of Chibmn Tundra, 72 
Keiissner (Prof W ), [obituary], 286 
Fewkes (Dr J W ), Meath], 286 

Findlay (Prof A ), Tim Spirit of Chemistry an Intro- 
duction to Chemistry for Students of the Libeial Arts, 
907 

Fink (W L ), and K R Van Horn, Lattien Distortion as 
a Factor in the Hardening of Metals, 494, 1011 
Fmkey (Prof J ), The Scientiflo Fundamentals of Gravity 
Concentration. Translated into German from thn 
Hungarian by Trot. .1 Pocsubay Translated from 
the German by C O Anderson and M H Griffiths, 52 
Finlay (Dr T. M ), Geology of tho Shot lands, 859 
Firth (C. W ), Geology of Auckland, New Zealand, 739 
Firth (Dr R ), A Dart Match in Tikopin, 486 
Fischer (Prof H ), awarded the Nobel l*rue for Chemistry 
for 1930, 820 

Fisher(Dr R A ). Biometry and Evolution, 246 , Gonotus, 
Mathematics, and Natural Selection, 805, The 
Genetieal Theory of Natural Selection, 595, The 
Moments of tho Distribution for Normal Samples of 
Measures of Departure front Normality, 793 
Fisher (Prof W K ), Starfishes of tho Pm itic, 451 
Flainmanon (Mme Camille), Photographs of the Tjhiih- 
Neplunian Planet Pluto, 829 

Flett (8ir John S ), elected president of the Mineralogies] 
Sot ietv, 820 

Florey (II \V ), reappointed Huddersfield Its Hirer in spec ml 
jiathology in Cambridge University, 552 
Foex (Prof G ), Magnetic Properties of Mesomorphic 
Substances, 111 

Folse (J A ), A New Method of Estimating Stream Flow, 
296 

Forestier (H ), Action of tho Magnetic Field on the VhIim ity 
of Solution of Iron in a Solution of Cupru Chloride, 22t> 
Foret (Milo J ), Calcium Nitroaluminatc, 334 
Fort (R ), and C N Hinsliclwooti, The Kintl ics of Gaseous 
Oxidation Reactions, 793 

Fossoveux (D M ), Bibliography of Papers road at Inlci- 
national Congresses of the History of Medicine, 1003 
Foster (Prof .1 N ), Energy Levels of Atoms ill an Electric 
Fiold. 845 

Fothennghum (Dr J. K ), The Evidence of Astronomv 
and Technical Chronology for the Date of the t'riui- 
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the Simultaneous Action of the External Factors on 
the Yield of Crops 834 

Meek (C K ) Agricultural Rites in Northern Nigeria 266 
Mees (Dr C L K) Photographic bensitieers for the 
Infra red 471 

Megger aJ.W ^) and F B Scribner Spectra of tho Rare 

Meissner (K L ) The Artificial Ageing of Duralumin and 
Super duralumin 494 

Meissner (Prof W ) and H Franr Superconductivity in 
Compounds 38 

Meldrum (Dr A N ) The Eighteenth Century Revolution 
m Science—The First Phase 801 
Melloi (Dr J W) Elementary lnorgamo Chemistty 396 
Intermediate Inorganic C hemistrv (h w L lition of 
Introduction to Modern Inorganic Chemistiy ) 397 
Mon ill and Rut well Bnght Lines in I ong period Variable 
Stars 661 

Moitio Jun (J B) Oiogemc Hwtoiy of Alaska 702 
M Mini (1 ) Tho Adaptation to Man of tho Lrypanosoiues 
Pathogt ni to Mammals 422 
Metalmkov (S ) B Hcrgula and Mins Strail Tin Utilisa 
ton of Micro orgamsmR in the Fight against Pyralig 
of Mai no 866 

Mottlcr (I) ) Use of Retrigerating Mthinoiv fir Ship 
Salvage 448 

Metzger (HdIVie) Lee concepts Stic ntihques 644 
M )ir (A) and MUo Suzanne Mathcv Tho Volumetric 
Lstimation of Acetoiu 710 

Meyer (Pi of T J) bexual I ife in Ancient In ha a Stu 1> 
m tho Comparative History of In ban f ilturc 2 voli 
600 

Me>er (lull w Iotliai) Contonaiy of tho birth of 270 
Meyer (P F ) ( dotation of Insects and Plnnt Pigmuts 
868 

Moyor (Prof R ) Die Haloeischi inung n 461 
Meyeihof (Prof O ) Die thimisOitn Vorgangt nn Muskel 
und ihr /usammonhang mit \rbtitxloistung un 1 
Warns bildung 661 

Meyers (A L) bubmaune table Intelference 10 > 

Me\oraon (Dr £) Lingeleitet tmd mit Anmoi kungeii 
veisehen von Prof L 1 ichtc nstein idontitat un 1 
Wirkllohkoit 306 translated by Kato Loewonbeig 
Identity and Reality 306 

Michaelis(Dr I ) translated by L B Flexnnr Oxidation 
Reduoti >n Potentials 72 » 

Middleton (G ) A Storage an 1 Delivery Apparatus for 
Antimony Chlonilo Solution and othei Conosix > 
Reagents 977 and F ( Hyman Tests foi Impurities 
in J ther (2 and 3) 977 

Miers (Sir Henry) A Proposed National 1 oik Musoum 684 
Presidential Address to tht Museums Association 77 
Milos (Prof E J) and J 8 Mikesh Calculus 912 
Miles (Dr G H ) appointed direitor of the National 
Institute of industrial Psychology 866 
Miles Ir (J B ) F fleet of Magnetic Field on Dielectrics 
438 

Mill (Dr H R ) More Antarctic Meteorology 661, The 
Rocord of the Royal Geographical Society 1830 
1030 670 

Miller (J C P ) elected an additional Isaac Newton 
student m Cambridge University, 863 
Millikan (Prof R A ) Fundamental Physical Constants, 
111 History of Research on Cosmic Rays 14 
Science and the New Civilisation 266, and I S 
Bowon The Significance of Recent Cosmio Ray Fx 
porunenta 468 

Mills (J PI and J H Hutton Monoliths in Assam 71 
Milne (Prof E A ), Stellar Structure and the Origin of 
Stellar Energy, 238 

Milner (H B ) The De Nationalisation of Helium, 920 
Mm to (J ) Reference Books a Classified and Annotated 
Guide to the Principal Works of Reference, 236 
Mirnm (F ), Transcaspian Orthoptem 794 
Mirskaia (L ), and Prof FAB Crew, On the Pregnancy 
Rate m the Laotating Mouse, etc, 1013 
Mitchell (Dr 0 Ainsworth) The Identification of Hair, 36 
Mitchell (Prof S A ) Stellar Parallaxes 932 
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Mitchell (W. A.), presented with a Sim* Woodhead 
Memorial medal of the Pathological and Uacteno- 
logical Laboratory Aesistanta' Aanociation, 411 
Mltter (Prof. P. C.), and Harogopal Biswas, Synthesis of 
MunjJsthin, 761 

Miyake (K.). Y Imai, and K. Tabuchi, Genotics of Garden 
Beans, 1007 

Moffat (R. W ), Impact Resistance of Steel Castings, 488 
Mohr and Wriedt, A Lethal Gene in Cattle, 627 
Moir (Sir Ernest), The Interdependence of Science and 
Engineering, with Home Examples, 366 
Moir (G. M.), Determination of the Milk Proteins, 820 
Moir (J. Reid), Palestinian Flint Implements, 734 , Plea 
for a Natural History Museum at Bournemouth, 733 , 
Stone Implements from a New Angle, 323 
Molongraaff (Prof. G. A. F ), elected a foreign member of 
the Geological Society of London, 784 
Molinan (Prof. E ), Trattato di dnmica generate ed appli¬ 
cate all’ industna Vol 2 . Chimica organica. Parte 
seconds. Quarts editions, 431 
Molnar (A ), The Cold Hardening of Load, Tin, Cadmium 
and Zinc at different Temperatures, 226 
Mond (Dr R ), Metal Carbonyls, 2S7 
Montague (Mile. M ). and B. Castoran, Action of Potassium 
Hypobromite oil sonio Trisubstitutod Amides, 423 
Monteil (G ), Dross and Ornaments m Ancient Peru • 
Archsrological and Historical Studies, 625 
Mookeriee (Hliudeb), Easa-Jula-Nidhi . or Ocean of 
Indian Chemistry, Medicine and Alchemy. Vol. 3 
With English translation by the Author, 467 
Moore (H. B,), Clyde Muds. 486. and R G Neill, An 
Instrument for Sampling Marine Muds, 487 
Moorehead (W. K.). The Mound Builders of the Central 
Southern United States, 36 

Mordvtlko (A ), Notes on Aphids (1-3), 830 , Origin of tho 
Hetcrnccv in Plant-lice, 704, Pemphtgua burmnua 
Tullgron (pynformta Licllt) and its Aiiolocychc Forms, 
670 

Morey (G M ), Composition of Ancient Glassware, 217 
Morgan (Prof. G. T ), A State Experiment in Chemical 
Research, 363 

Mormon (Dr. J. M W.), appointed professor of radiology 
at tho Cancer Hospital, 224 

Morloy (Dr 8. G ), Excavations of the Carnegie Institu¬ 
tion of the Maya Ruins of Central America, 483 
Morns (F.), and E A Karnes, Our Wild Orchids Trails 
and Portraits, 524 

Moms (S.), appointed research assistant in physiology at 
the Hannah Dairy Research Institute, Ayr, 208 
Morso (R ), Medicinal Herbs: and How to Identify Thom, 
273 

Morton (H ), bequests to Birmingham Univorsity, 052 
Moser (Dr L ), [obituary], 815 
Moss (Prof. C 14.), [death], 887 

Mott (N. F.), eloctod a fellow of Gonville and Cams College, 
Cambridge, 668 

Moycho (W ), The Formation of tho Pigment m Ractenum 
prodyjxomim, 710 

Moynihan (Lord), Lister Oration, 376 , Surgery m the 
Immediate Future, 623 
Mosley (A ), Molluscs of Jasper Park, 788 
Mrosowski (8.), Tho Zeeman Effect and the Absorption 
Coefficients of the Hyperflne Structure Components of 
the Mercury Resonance Line, 684 
MOgge (Prof. O.), elected a foreign correspondent of the 
Geological Society of London, 784 
MOhlhoff (W.), Radioactivity of the Alkali Metals, 823 
Muir (Sir Thomas), Contributions to tho History of Deter¬ 
minants, 1000-1620, 839 

Mukerji (SJ, Transmission of Infantile Kala-azar, 657 
Mukheru (B. C.), Band Spectrum of Antimony Oxide, 725 
Mull (Dr. W.), and Dr. H. Reiter, Air as a Thermal 
Insulator, 183 

Muller (H. J.), and L. M. Mott-Smith. Evidence that 
Natural Radioactivity is inadequate to explain the 
Frequency of ‘ Natural ’ Mutations, 227 
Mttller (W. J.), The Theory of Passivity Phenomena (12), 
670 

Muraour (H.), Influence of Radiation in the Combustion 
of (Explosive) Colloidal Powders in Closed Veemla, 866: 
and G. A unis. The Agreement between Calculated 


Explosion Pressures and Experimental Explosion 
Pressures, 225, The Comparison of Calculated 
Explosion Pressures with Experimental Explosion 
Pressures, 209 

Murby and Co (T.), Geology Cataloguo, 821 
Murray (Dr PDF), appointed a Royal Society Research 
fellow, 897 

Mushketov (Dr D. I ), elected a foreign correspondent of 
the Geological Society of London, 784 
Myers (Dr. C 8 ), resignation of the directorship of the 
National Institute of Industrial Psychology, ap¬ 
pointed Principal of the Institute, 856 
Myrea (Prof J. L), An International Archaeological 
Enterprise, 854, Native Races of the Empire: 
Facts and Problems, 665, Who were tho Greeks ? 
340 


Nakajima (K-), Tho SnhiUx Law of Enzyme Action, 824 
Narayan (Dr. A. L ), P. Pattabhi, and A 8 Rao, Spectra 
of Doubly and Trebly Ionised Thallium, 434 
Narliker (V V ), awarded on Isaac Newton studentship 
in Cambridge University, 744, Masses anil Rota¬ 
tions of Planets, 1005 

Nasim (Senator R ). Bono Acid in the Glaze of the 
Sealed Vases of Arezzo, 877, 977 
Nath (Dr. Vishua), The Nature of tho Vacuome and the 
Golgi Apparatus in Oogenesis, 758 
Nathanson (8 ), Movements of the Mathematical Pendulum 
in tho Uniformly Variable Field of Terrestrial Gravity, 
794 

Natta (Prof G ), The Crystal Structure of Hydrogen 
Iodide and its Relation with that of Xenon, 07 , 
Crystalline Structures of Hydrogen Sulphide and 
Hydrogen Solenido (1), 387 , (2). 405. and A Nasmi, 
Structure of Inert Gases (1), 1014 
Navashin (Dr M ), Xacynthti ivmw.nm GArtner Another 
riant with Six Somatic Chromosomes, 604 
Navez (A. E ), On the Distribution of Tabular Roots in 
Ctiba (Bombacaceir), 387 

Naville, Chromosome Cycle in tho Actmomyxidia, 217 
Neal (Miss Mario C ), Bionomics of Marine Algte, 824 
Nealo (S M ). Cellulose and Sodium Hydroxide, 151 
Negus (V E.), The Mechanism of the Larynx, 637 
Nett let on (H R ), and F H Llewellyn, A Sensitive 
Rotatmg-coil Magnetometer, 118 
Neuburger (T)r A ), translated by Dr H L Brose, The 
Technical Arts and Sciences of t he Ancients, 949 
Nevm (T E ), Band Systems associated with Selenium, 13 
Newliery (E ), The Theory of Electrolytic Valve Action, 
1013 

Nowth (H. G ), The Feeding of Ammoccctes, 94' 

Nicholis (Sir Homy Alford), revised by J H Holland, 
A Text - Book of Tropical Agriculture Socond 
edition, 60 

Nichols (H W ), Restoration of Ancient Bronzes, 683 
Nichols (J T ), Fishes of Porto Rico aud the Virgin 
Islands, 737 

Nicholson (H II.), appointed University lecturer in 
agricultural chemistry in Cambridge University, 744 
Nicol (Edith A T.), Physiology of Digestion in Sabtlln, 868 
Nierenatem (Dr. M ), A New Methylation Process, 896 
Niggli (Prof P ), Translated by Dr H. C. Boydeil. Re¬ 
vised and Supplemented hy Dr Niggli and Dr 
R L. Parker, Ore Deposits of Magmatic Origin. 
their Genesis and Natural Classification, 525 
Nippoldt (Prof. A ), Dr J. Kerdnen, and Prof E. 
Schwoidlor Erdmagnotismus und Polariicht, WArme- 
und TcmporaturverhARnisso der obersten Boden- 
schichten, Luftoloktnzitat, 598 
Niwa (Y.), Electrical Transmission of Pictures, 38 
Noack (Dr F.), Transmission of Short-Wave Beams, 416 
Noback (Dr C. V ), Growth Rate of Young Gorilla, 71 
Nodon (A.), The Humming of Aerial Lines and Atmo¬ 
spheric, Disturbances, 978 

Nokes (Dr. G. D ), and Dr. H. P. Bridges, The Law of 
Aviation, 988 

Nolan (Prof. J. J.), Effect of Water Vapour on the Mobilities 
of Negative lone in Air, 866 

Nord (F. F.), Mechanism of Enxymo Action and Associ¬ 
ated CeU Phenomena, 128 
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Nordenskttld (E.). Penman Weight*, 1006 
Norris (Dr. R, V.), Spike Disease of Sandalwood, 311 
Norriah (Dr. R. Q. W.), appointed Humphrey Owen Jones 
lecturer in physical chemistry in Cambridge Univer¬ 
sity, 900 

Northumberland (Duke of), [death], 320 
Nowakowski (A.), Study of Certain " ’’ 

Eaters by means of the X-rays, 034 
Nut tall (Dr. O. H. F.), re-elected Quiok profc 
in the University of Cambridge, 224 
NuttaU (Mrs. Zelia), Origin of Make, 627 


n Cellulose and Glucose 


>r of biology 


Oakdem (C. H.), Early Photomicrographen, 931 
Obermaier (Dr H.), and Dr. H. KUhn, Bushman Art: 
Rook Paintings of South-West Africa, baaed on the 
Photographic Material collected by Bernhard Maaok, 
718 

Obhiata (I.), Crystal Structure of the /3-Phase of Aluminium- 
Bronse, 809 

O'Donoghue (Dr C. H.), Opisthobranohiate Molluscs, 

Ogilvie (Sir Franoia), [death], 967 
Ogloblm (Dr. D.), Hafticma Beetles, 110 
Ohue (T.), Fungus Spores in Urine In Disease, 36 
Okell (C. C.), appointed professor of bacteriology at 
University Colloge Hospital Medical School, 40 
Okland (F.), Aphis Harvest of the Red Wood Ant, 647 
Oku^awa (Dr. K.), Japanese Freeh-water Rhabdoccolida, 

Oldham (R. D.), History of the RhOno Delta, 217 
Ohven (Dr. O.), European Qnd Power System, 143 
Olpin (A. R.), Alkali Photoelectric Cells, 416 
Olaen (C.). Iron in Humus, 266 

O’Neale (Miss Lila M.), and Dr. A. L. Kroeber, Peruvian 
Textiles, 110 

Onslow (Muriel Wheldale), Practical Plant Biochemistry. 
Third edition, 721 

Oort (Dr. J. H.), Galactic Rotation and the Spiral Nebulas, 
646 

Oppenhoim (A.), appointed lecturer in mathematics in 
Edinburgh University, 162 

Orton (Prof. J. H.), Experiments m the Sea on Anti- 
fonline Paints, 331 ; and C. Amirthalingarn, Giant 
English Oysters (O edulu), 309 ; and J H Fraser, 
Rate of Growth of the Common Starfish, Astentu 
rubetut, 667 

Osborn (Dr. H. F.), awarded the Daniel Giraud Elliot 
medal for 1929, 699 

Osborne (F. F.), Origin of Nephelme-Syenite, 414 
Osborne (Prof. W. A.), Boecovich and Thoones of Light, 
361 ; Eyeball Movements in Tests of Visual Acuity, 
96 

Ostrogovioh (A.), Investigations on y-tnaxines, 636, and 
V. Galea, Investigations on y-tnazmes, 1014 
O’Sullivan (C), and J. Reilly, Distillation Products of 
Peat, 219 


Fains (Miss E. A.), Gift of Neohlhio Implements to tbo 
Cheltenham Museum, 1003 

Paine (Prof. H H.), The Motion of Ions and Colloid Par¬ 
ticles in an Electrio Field, 862 
Painlevt (Prof. P.), Court de mdcanique profess^ A l’Eoote 
Polytechnique, tome X, 721 

Palmer (Mrs. M.), Some Problems of the Transition from 
Subsistence to Money Economy, 863 
Panton (Major R. C.), appointed Warden of Chanoellor’s 
Hail, Birmingham University, 689 
Puis (Dr. E. Tjj, Absorption of Sound at Oblique Inci- 


Parker (G. H.), The Colour Changes of the Tree Toad in 
► 1 Relation to Nervous and Humoral Control, 468 
Parkinson (Dr. J.), Geology of Ceylon, 161 ; The Dino¬ 
saur in East Africa: an Account of the Giant Reptile 
Beds of Tandagura, Tanganyika Territory, 623 
Parr (A. E.), Osteology of Pedieulate Fishes, 266; Type 
Specimens of Myotophine Fishes, 293 
Parr ( W. AA Schiaparelli’s Studies of Mars, 676 
Parr (W. JA and A. C. Collins, Australian and New 
- * d Foraminifora (1), 423 


Parsons (Hon. Sir Charles A.), elected president of the 
Philosophical 8odety, University of Durham, 784 
Parsons (Sir John H.), appointed a member of the Indus¬ 
trial Health Research Board, 216 
Partington (Prof. J. R.), The Aotivity of Surfaoes, 917; 
The Great Chemists, 47 

Pascal (P.), and E. Botolfsen, The Synthesis of M e thane 
starting with Carbon Monoxide and Steam, 468 
Pasqumi (P,), and G. Meldoleei, Radio-sensitivity in the 
Development of the Egg* of Amphibia (2), 887 
Patemb (E.), The Origins of Stereoohemistiy, 634 
Paterson (C. C.), Research m the Electrical Industry, 706 
Paterson (Miss K. M. N.), awarded Gw Harkneas Scholar- 
ship of Cambridge University, 80 
Patterson (Dr. A L ), Glucose sued the Structure of the 
Cyoloses, 880 

Patterson (Dr. G. W.), [death], 320 
Patterson (J. T.), Somatic Segregation produced by 
X-rays m Drosophtla mclanoyaHer, 43 
Pauling (L.), Structure of some Sodium and Caloium 
Aluminosilicates, 591; Structure of tho Micas and 
related Minerals, 43 

Pavlov (Madame M.), elected a foreign correspondent of 
the Geological Society of London, 784 
Pawlowski (C.), The Artificial Disintegration of some 
Elemonte, 829 

Peach (Dr. B. N.), and Dr. J. Home, A memorial to, 213 ; 

Chapters on the Geology of Scotland, 234 
Pearson (the late Prof. H. H. W.), Gnetales, 163 
Pearson (Dr. J.), assisted by A. H. Malpas and J. C. 

Kerkham, Ceylon Pearl Fisheries, 331 
Pearson (Prof Karl), On a New Theory of Progressive 
Evolution, 248 , Race Crossing in Jamaica, 427 
Peate (I C.), Com Customs m Wales, 647 
Peers (C. R.), Anniversary Address to the Society of 
Antiquaries, 320 

Pdlabon (H.), New Copper Oxide Rectifiers, 664 
Pendred (L. St. L.), Random Reflections, 669 
Ponfold (A. R.), The Essential Oils of Zterta Smithii 
(Andrews) and its Various Forms, 300; C B. Kad- 
olitfo, and F. W. Short. Tlie Esaential Oil of Eucalyptus 
ranflora (Bailey), 670 

Percy (Lord Eustace), A Policy of Higher Education, 369 ; 

elected president of the Royal Institution, 892 
Perfect (D. a.), A Method of Eliminating the Effects of 
Magnetic Disturbance in Highly Sensitive Galvano¬ 
meters, 118 

Perkin (lato Prof. W. H.), The Life and Work of ; the 
unveiling of a memorial plaque to, 667 
Porrakis (N. G ), Influence of the Developer on tho Pro¬ 
perties of a Photographic Plate, 746 
Perreu (J.), Measurement of the Vapour Pressures of 
Aqueous Solutions of some Hydrated Salts, <494 
Porry (C. T.), and E. L. Chaffeo. The Ratio e,m for an 
Electron, 739 

Petavel (Capt. J. W.), How Unemployment might be Pre¬ 
vented, 323 

Peters (Dr. K.), and K. Weil, Melting Points of Krypton 
and Xenon, 664 
Petrie (Sir Flinders^ Daily^ 

Phillips (C 

Phillips (Dr. E. P.j, The Development of Botanical Science 
in South Africa, etc., 862 

Phillips (Miss M.), The Adoleeoenoe of the Young Wage- 
earner, 938 

Phillip# (Rev. T. E. R.), awarded the Goodaore medal of 
the British Astronomical Association, 642 
Picard (Prof. £.). Rddigde* par M. Brelot, Logons sur 
quelque* problime# aux limites de la thdorie dee 
equations differentiates, 632 

Pickard (J. A.), Filtration and Filters t an Outline of the 
Art, with a Section on the Mathematical Aspects of 
Filtration, 622 

Pioon, Rendering some Salts of Oamphooarbonio Arid 
Soluble m Organic Solvents, 426 
Pflsbry (Dr. H. A.),Caribbean Land Mollusc*, 869, 663 
Pinel (Dr. PA Unveiling of a Bust of, 644 s 
Piper (S. H.), and T. Malkin, Crystal Structure of Normal 
Paraffins, 278 


(Sir Flinders), Daily Variations of Temperature, 277; 
w Egyptian Lily, 386 ; The Pyramids, 582 
tulip# (C.W.), Earthworks on Walton Common Down, 
near Clevedon, 790 
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Pinson (Prof L V), A Textbook of Geology Part 1 
Phyaioal Geology, Part 2 Historical Geology, Prof 
C Sohuehert Part 1 Third edition revised by Prof 
W M Agar and other* 531 

Pittard (P ) and J Comas The Condylo diaphysary Angle 
(angle of divergence) in the Femur* of Buahrr 
Hottentot* and Gnquas 634 
Piveteau (J ) The Structural Peouliantiee of a New Type 
of FomiI Fish from the Permo Triassio Formations of 
the North of M adagascar 670 
Pixaagalh (Prof ) The Aryans 701 

Plimmer (Prof R H A ) and Violet G Plimroer Food 
Health Vitamins being a new edition of Food and 
Health now edition 818 
Plume (Dr Thomas) The Career of 211 
Pocock (L C) Efficiency of Tolophone Transmitters 210 
Polaok (M ) The Operation if Overhead Powot 1 incs at 
16 000 volts 660 

Poliak (J ) M Heimborg Kraus E Kateohtr and O 
Lustig Action of Chlorosulphonic Acids on Cyclic 
Hydrocarbons 119 

de Pomerai (R ) Marriage Past Present and D uture 
an Outline of the History and Development of Human 
Sexual Relationships 161 

Pomjiet kj (Prof J h ) [death] 249 [obituaiy aiticle] 

Pope (Sir W J ) award to of an honorary doctorate by 
the University of Brussels 108 J A I e Bol 374 
Science and Modnm Industry (Norman Lockyer 
Lecture) 781 869 

Popov (A ) The Dish D auna of the Crimean C oastal Waters 
of the Black 8ea 794 
Portei (Prof A W ) Catalysis 349 

Porter (Dr C R ) appointed le tuner in chemistry i 
Birmingham University 689 
Posejpsl (V ) Ihe Study of Universal I thor (3) 978 
Potter (L h ) Somo Bird Changes in ( anada 647 
Potter (Prof M C ) Hydrion Concentration of Ram and 
Potable Water 434 

Powell (A W P ) New Species of how 7ealand Mollusca 
from Shallow Water Dredgings 702 Paiyphantithr 
of New Zealand 971 

Pram (Sir David) Science Discipline (Alexander Pedlcr 
Lecture) 696 

Pratt (A J ) The Growth of Telephony 696 
Pratt (J D ) Dangerous Properties of Ethylene Chlor 
hydrin 996 

Prelog (V ) The Sapogemn of Beetroot 978 
Presoott (Prof J A ) Late rites and I ateritic Soils 724 
Press (A ) D nglish Equivalents of KyjtnJunkixon and 
Etgenwert 883 

Piettre (M ) P Dumanois and P Laffittn Inflammation 
and Combustion of Mixtures of Pentane and Air 654 
The Oxidation and Inflammation of Mixture*) of 
Pentane and Air 495 

Provet (F ) The Mode of Action of Bono Acid on 

Phosphorescence of Sulphides of Zinc prepared by the 
Explosion Method 226 

Pnco (H ) Rudi Schneider a Scientific Examination of 
Viia M edium ihip, 756 

Pnnoe (Dr W ) The Investigation of So called Physical 
Phenomena of Spintualism 781 
Proctor (Mary) Romance of the Planets 644 
Prubram (Prof H ) Experimentelle Zoologio Band 6 
Zoonomie 639 Influence of Infundin and of Adren 
aim Doses on the Colour of the Frogs Rana a tculenta 
R /loco and H arborta 746 R61o of Visual Per 
oeption for Colour Changes in the Frogs R ttmdenta 
R bitoa and H arborta, 746 
Pullm (V E ), X ray Crystal Analysis 149 
Punnett(Prof R C ),Awx linked Character m Ducks 767 
Genetic* Mathematic* and Natural Selection, 596, 806 
Pupin (Prof M ), Romanoe of the Machine, 614 
Purser (G L ) Embryology and Evolution, 918 
Purvu (IE), [death], 731 


Quensel (Prof PD), elected a foreign correspondent of the 
Geological Society of London, 784 
Quevron (L), Eleotnoal Measuring Apparatus based on 
tbs Use of Electromagnets, 76? 


Quigley (H) The Second World Powot Gonferenoo at 
Berlin 100 

Quirk (R N ) awardod the Wiltshire pnze of Cambridge 
University 80 

Quirke (T T ) and W H Collins The Disappearance of 
the Huroman 415 


Raas (F ) The Space unit of (ichlemte 671 
Rabmowitsch (Dr F) und Dr L Ihilo Perioluches 
System t eschithto und Theorie 630 
Radakovic (M ) Studios on the Raman Lffect (8) Calcula 
tion of Simple Molecular Models 190 
Radiovisor Parent I td Apparatus for the Use of 
Selenium 910 

Raggatt (H G) and H 1 Whitworth The Intrusive 
Ignoc us Rocks of the Muswellbrook Singleton District 
(1) 300 

Ram age (H ) Mushrooms—Mm ltd Content 279 
Raman (Sir \ ) awarde l the Hughes Me ial of the Royal 
Society 779 898 awarded the Nobel pnze for 
Phj sics for 1910 820 

Ramart I urns (Mmo ) and J Hoch Ihe Config iration of 
Molecules in Space 386 Milo Riquard and C runfeldt 
ihe ( onfiguration of Molecules in Spate 119 
Ramsdnn (Plot W ) Denaturation of Prott ms by Urea 685 
Ran loll (Dr W W ) [death] 446 

Randou (Mme L ) and R Locoq The 1 ossibility of 
pro lucing Fxpcnmentul Rickets m the Guinea pig 
86b 

Rank (O ) The Tiauma of Biith 2"J 

Kao (I Raitaknslma) Behaviour of Wator with Change of 
I empt raturo and with Adclitnn of J lectrolytes as 
stu lied 1 y the Hainan I fleet 793 
Hao(K R) 11 o Spectrum (f lrebly Ionised Selenium 568 
Rn|0r (Pr f H S ) I he Synthetic Activities of the Coll, 
167 7(2 

Rapl ocl (h C ) The Hoctrie M ning of Buildings 912 
Rau (Dr A S ) an 11 K Rao Arterial System of Lemurs, 
380 

iwhns (D I G) Infra Red Sjiect msec | j 233 
Ray (Dr B B ) S atU in g of X Rays I y Bound Electrons 
199 The 1 art ml Absorption ot V Raj Quanta 481 
Ray (Sir P C ) Isomorphism and Chemical Homology 310 
Ravleigh (Lord) Double Refracting Structure of Corex 
< loss 84) Intensity of the Auroral Line 914 
Iridescent Colours 415 Ink scent Colours of Birds 
and Insects 865 Ihe I ltra violet lransmission 
Bund of Metalho Silver as affected t y Temperature 83 
Raymcnt (T ) New and Remarkable Bees 421 
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Librarianship and Scientific Research. 

T HE growing difficulty of the task of making 
the ever-expanding mass of published in¬ 
formation readily available to workers in every 
branch of science is a serious problem both in 
scientific and in industrial research. The value of 
a uniform international Bystem of classification as 
the only effective way of dealing with the present 
enormous output of scientific periodicals was 
emphasised by mriRt of those who took part in a 
discussion on the abstracting and classification of 
scientific literature which followed the annual dinner 
of the Chemical Engineering Group of the Society 
of (Tiemioal Industry. Workers on the borderline 
and in the newer branches of science have suffered 
most from the absence of a uniform classification, 
and would gain most immediately bv the adoption of 
the universal decimal classification of the Institut 
de Bibliographic, of Brussels. This system has 
already been adopted by a number of reference 
libraries, including the Science Library, and also 
in industry, and is used by the Royal Society (for 
its ‘ B ’ papers) and other societies in Great Britain 
and abroad. So far, the adoption of the international 
system has not been favoured by tho British Bureau 
of Chemical Abstracts This is due not to any 
difficulty in applying the system to the complicated 
case of chemistry, for the international system 
allows any chemical compound to be classified, but 
apparently to doubts as to the value of the system 
to chemists already familiar with a complicated 
system of nomenclature. 

The adoption of a uniform international system 
of classification is, however, only a stop towards 
the solution of the problem. A significant feature 
in the present situation is that in spite of the 
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excellent abstracting services already available, 
most, if not all, of the large research associations 
or departments for scientific or industrial research 
find it advantageous to issue their own bulletins 
of abstracts. This is not necessarily a case of over¬ 
lapping. In the first case, such bulletins will be 
limited not by scienoes but by applications of 
science, and a particular bulletin of abstracts may 
cover engineering in several branches, physics, 
chemistry, and perhaps biology or medioine as they 
are applied to a particular field of industry. Again, 
the abstracts in such a bulletin will not be limited 
to the journals which contain accounts of original 
work, but will inolude journals describing applica¬ 
tions of such work, etc., and valuable ideas or 
suggestions are often taken from the technical or 
trade papers, apart altogether from the commercial 
information, and other matter that is gathered in 
this way. Another feature may be the abstracts 
from patent literature or summaries of work carried 
out in the department or institution which is not 
published outside. A bulletin of this kind is 
essentially a record of current information received 
in the library, and rarely includes abstracts on the 
scale of those issued by Science Abstracts or the 
Bureau of Chemical Abstracts. Its purpose is to 
stimulate thought and to bring to the notice of 
those concerned the papers, patents, and other 
documents, internal or external, which are of im¬ 
mediate interest to them. For this reason, prompti¬ 
tude of publication is an important matter. Such 
library notes may be in the hands of readers several 
weeks before the publication even of British 
Chemical Abstracts, which are noted for their 
promptness of publication. 

One of the points which Major Freeth most 
stressed in his recent lecture on the influence of 
technique on research was the isolation of the 
modem scientific worker Science lives far too 
much in water-tight oompartments, and frequently 
men are unaware of first-class work going on within 
two or three hundred yards of them in another de¬ 
partment. This is one result of the extraordinary 
specialisation of industry and of science, and it 
persists, if it does not increase, in spite of the 
widening scope of the abstracting services. The 
issue of a bulletin of the type just indicated affords 
a librarian some opportunity of breaking down the 
isolation of the scientific workers for whom the 
bulletin is intended. The smaller circle of workers 
for whom the bulletin is intended permits the issue 
of a document with rather more personal and vital 
interest than is possible in the case of one published 
for Smentifio workers generally, or even for one class 
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of scientific workers. The shorter abstracts or notes 
are another advantage. They are much more likely 
to be read by those to whom it is sent than the 
lengthier abstracts. Few engaged in scientific or 
industrial research have not at times been over¬ 
whelmed by the mass even of abstracted informa¬ 
tion which seems to call for attention, and fewer 
still have diligently and consistently examined the 
whole. The smaller group of workers also enables 
the librarian to issue special notioes directing the 
attention of individual workers to papers or pub¬ 
lications likely to be of Bpeoial interest or ser¬ 
vice to them. In this way a librarian may be 
able very considerably to assist the director of 
research who is often responsible for considerably 
more than the fifteen workers whose investigations 
he is supposed to be able to direct at maximum 
officicncy. 

The efficient discharge of duties of this type 
depends vory largely upon the personality of the 
librarian, and a technical librarian is now generally 
regarded as occupying a key position. His ability 
to select material for indexing and for issue in 
bulletin form will be influenced largely by the 
extent of his practical knowledge of the technical 
and manufacturing side of tho industry Some 
such knowledge is fundamental to the specialised 
work of indexing and classification, and only when 
the librarian is able to use it in selecting materia] 
for his special requirements will industry reap the 
full value of the International Decimal Classification 
and improvements in the abstracts issued by the 
scientific societies. 

Under modem conditions a well-equipped and 
adequately staffed library is an essential feature 
of any large research department. The increasing 
volume of scientific literature has indeed enhanced 
the value of a literature search, and in a recent 
article * W. A. Hamor and L. W. Bass point to the 
increasing demand for chemical bibliographers, 
literature indexers, and the like, as evidence that 
this is widely recognised. The conditions for 
literature searches in academic work and in in¬ 
dustrial research often differ considerably, and 
'various factors which are emphasised by Hamor 
and Baas tend to greater thoroughness in the former 
case, apart from the actual library resources which 
may be available in the two oases. There is much 
to be said in support of Dr. S. C.'Bradford’s sug¬ 
gestion that the preparation of bibliographies or 
lists of papers dealing with specified subjects should 
be undertaken by libraries. A literature search is 
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effected much more thoroughly and rapidly by a 
trained library staff than by the average research 
worker The saving of tune for actual research 
work may be quite considerable enough for the 
practioe of entrusting literature searches to the 
library staff to become general in industry—perhaps 
more so if industrial research became organised 
as Major Freeth suggests, by divisions of science 
instead of by divisions of practice 
The efficiency of the technical library for research 
purposes is, however, determined as much by the 
personality and enthusiasm of the librarian as by 
the mechanical perfection of its indexing system 
His knowledge of the problems under investigation 
and their requirements and his contact with the 
research staff, are the surest means of promoting 
contact and the resulting exchange of ideas and 
technique The cramping or isolating tendency of 
the growing mass of recorded scientific information 
can only be countered by the play of intelligent 
individuality and enthusiasm 

A Century of Anatomy 

Quaxn'a Elements of Anatomy Eleventh edition 
Editors Sir Edward bharpey Schafer, Dr 
Johnson Symington, and Dr Thomas Hastie 
Bryce In 4 volumes Vol 4, Part 3 The 
Heart By Prof Thomas Walmsley Pp 
vu + 152+2 plates (London, New York and 
Toronto Longmans, Green anil Co, Ltd, 
1929) 18« net 

HE brief historical introduction which Sir E 
Sharpey Schafer and Prof Bryce contribute 
to Prof Walmsley’s monograph on the heart makes 
brave but gloomy reading 
Jones Quain published his Anatomy ” when 
he was a lecturer on anatomy in the Medical 
School, Aldersgate Street, in 1828 With the fifth 
edition, published twenty years later, the work 
passed into the hands of his brother, Richard 
Quain, and William Sharpey, professors respect¬ 
ively of anatomy and general anatomy and 
physiology in University College, London Viner 
Elba succeeded Richard Quain in the editorship, 
and was in turn succeeded by Allen Thomson and 
John Cleland, Sharpey continuing to contribute 
the general and microscopical anatomy, whioh had 
been the most striking change introduced when he 
first became associated with the work Although 
enlarged, it still appeared in two volumes in 1876, 
when the present publishers issued the eighth 
edition, which, although contributed largely by 
Sharpey, Thomson, and Schafer, contained a 
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chapter by Gowers on the brain and spinal cord 
Also in two volumes was the ninth edition by 
Thane, Schafer, and Thomson, dedicated to 
Sharpey, who at his death had been responsible 
editor for thirty five years 

The monographic form was assumed m 1860, when 
the eight parts of the famous tenth edition began to 
appear Since then the only now authors until 
now have been Profs Symington and Bryce Godlee 
assisting in the preparation of an appendix on 
superficial anatomy m the tenth edition Sir E 
Sharpey Schafer has been editor for fifty three 
years The War and the death of Prof Symington 
interrupted publication of the present (tho eleventh) 
edition, which commenced with Prof Bryces 
volumo on embryology m 1908 Monographs on 
neurology, splanchnology, osteology and arthro 
logy, and myology have appeared, and one on 
angeology was in preparation by Prof Bryce 
‘ But tho greatly increased cost of printing and 
engraving has, in the judgment of the publishers, 
n ndi rod it necessary to postpone indefinitely the 
publication of this part As tho section upon the 
Heart was ready for publication, it has been 
decided to make this the last portion of the edition ” 
Although postponed indefinitely as a part of 
‘ Quain s Anatomy ’, Prof Bryce s angeology may 
be published separately, and a volume on tho 
lymphatic system by Prof Blair will bo As the 
solo difference m the “ cost of printing and engrav 
ing ’ would concern the titles of these works, it 
seems ovident that for the time being publication 
of Quain’s Anatomy ” now ceases m the middle 
of an edition the first parts of which are already 
urgently in need of revision 

There is nothing m the English literature of 
anatomy that will fill the gap The work began a 
century ago as a students’ handbook, and has 
developed along lines which, familiar enough on 
the Continent, are too little valued in England 
Rather than a more inventory of facts, it gave and 
might have given increasingly, just that summary 
and discussion of ascertained knowledge that is 
necessary to serve as a link between it and the 
problems of the present It has served the writers 
of text-books well on occasion, and a referenoe to 
its pages will continue to save many a practitioner 
from the hasty assertion that “ there is noth mg in 
the text books about it ” It is the only modem 
book on anatomy not wntten with an eye chiefly 
on examination papers These surely are good 
qualities In a generation m whioh medical prac¬ 
titioners look for inspiration to the empiricism of 
chemistry, therapeutical and metabolio, rather than 
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to morphology, it is intelligible that an anatomical 
work more compendious than the standard text¬ 
book will not find shelf-room in many studies ; 
but it is to be regretted that the matter should 
end there. 

The distinctive features of the parent work are 
well illustrated in Prof. Walmsley’s contribution 
The chapter on the comparative anatomy of the 
heart is discriminating. The heart is one of the 
most significant links between vertebrates and 
invertebrates, and as the heart of the latter has 
lately received much attention, this part of the 
subject might have received fuller treatment The 
great problems are here. The reviewer agrees 
with Prof Walmsley’s view that a discussion of 
the comparative anatomy of the connecting 
systems of the heart is “ perhaps as yet hardly 
profitable ”, but not altogether with the statement 
that the manner in which delay in conduction is 
produced is not primarily a structural problem. 
This is, however, not the place to discuss the 
intricacies of the considerable amount of work 
which has been done on the development of the 
conducting mechanisms. Prof. Walmslcy recognises 
that the “ whole question of the relation of nerve 
and muscle is involved ” in the interpretation of 
the facts now known His presentation of the 
matter, and indeed the w'hole section on thp 
structure of the heart, is admirable 


Mathematical Genetics. 

Variationn- und Erbhchkeiisstatistik Von Prof 
Felix Bernstein (Handbuch der Vercrbungs- 
wissenschaft, herausgegeben von K Baur und 
M. Hartmann, Lieferung 8, Band 1 ) Pp. iv + 1)6. 
(Berlin: Gebrnder Borntraeger, 11)21).) 14-40 

gold marks. 

4 8 the sciences develop, they acquire an associ- 
ated mathematics, and the young science of 
genetics is evolving a mathematical side at a rate 
which some of its exponents find disconcerting. 
Mathematical genetics falls primarily into two 
sections, which may be called synthetical and 
analytical The former deals with the results to 
be expected on a given hypothesis, but in most 
cases the populations considered are infinite The 
latter is essentially concerned with the theory of 
sampling, and the inferences which may legiti¬ 
mately be drawn from a given finite sample. 
Hence their problems are, in general, quite dif¬ 
ferent. 

On the synthetical side we meet with dynamical 
and statical problems. For example, we may 
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wish to know what will be the effect on a popula¬ 
tion, the variation of which is duo to a number of 
Mendelian genes, of a given type of inbreeding or 
selection. If generations are separate, wo may be 
faced with anything from one to a series of 22 
simultaneous finite difference equations, which 
may or may not be linear, connecting the values of 
variables in successive generations. An example 
of the non-linear typo is A u a ->£ /(«„), where /is a 
known function In this case w can be expanded 
os a power series in i When successive genera¬ 
tions overlap, as in man, the difference equations 
become integral equations In their solution, 
functions of a complex variable appear for perhaps 
the first time m a purely hiological problem Often 
the dynamical problem is very intractable, but 
the population considered reaches an equilibrium 
which can be calculated. Such is the equilibrium 
between the production of new genes by mutation 
and their removal by natural selection, which, a« 
Fisher showed, accounts quantitatively for Pear¬ 
son’s results on the inheritance of human stature, 
if this variation is due to tho cumulative action of 
a large number of genes 

The analytical theory is, of course, ven largely 
the work of Pearson and centres round the pro¬ 
perties of tho Gaussian error function anil related 
functions In the case where the population con¬ 
sists of a finite numln-r of classes, his measure of 
divergence, x s , is an intellectual tool of extraordinary 
simplicity and value, as it enables the geneticist, 
with great rapidity, to answ-er two quite different 
questions First, can my data, for example, 
records of a number of families, be regarded as 
samples of the same population, and therefore 
legitimately be grouped together * Secondly, with 
what degree of plausibility can these data lx* re- 
garded as a sample of a population obeying a given 
law ? A much more difficult type of problem 
arising from populations of the same type is that 
of tho estimation of a parameter such as the cross- 
over value Hero there is no royal road to tho 
solution Bayes’ theorem and Fisher’s method 
of maximum likelihood are generally valuable, 
but cases occur where ad hoc methods are prefer¬ 
able. 

Finally, we come to populations ui which a 
character exhibits continuous or approximately 
continuous vaiiation. Here the error function 
meets us both m tho theory of the population itself 
and in that of samples of it In spite of the very 
great labour devoted to this problem by Pearson 
and his school, we arc still far from a really satis¬ 
factory mathematical organon, partly owing to 
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Pearson’a reluctance to admit the application of 
Mendelism to such problems. 

In the book before us Prof. Bernstein covers a 
wider ground than any previous author, and does 
so in a remarkably short space After two intro¬ 
ductory chapters on probability and statistical 
theory, he describes the application of statistical 
methods to data, with special reference to those 
cases where experiment is impossible, for example, 
the inheritance of human disease. A good deal, 
though by no means all, of the ground in this 
section is covered in Fisher’s “ Statistical Methods 
for Research Workers ”, and the reviewer confesses 
to a preference for Fishor’s methods in many cases 
Nearly half the volume is devoted to Mcndclian 
populations, and is the onlv attempt so far made 
to unite the more important work on this topic in 
one book. No student of genetics w bo is concerned 
w'lth the wider bearings of his subject and has even 
a Blight knowledge of mathematics can afford to 
neglect reading it. 

There are many defects in this book. For 
example, it contains no tables, and a regrettable 
number of errors Thus, four papers by Robbins 
are attributed to Pearson. But it is the only book 
of its kind, and much may be forgiven to a pioneer 
We venture to hope that in the near future Prof 
Bernstein, who is one of the three or four persons 
qualified to do so, will give us a full-length book on 
a subject which is already beginning to have bear¬ 
ings oil tho theory of evolution, on hygiene, 
psychology, and politics. 

J B 8. H 

Huygens’ Work in Statics and Dynamics. 

(Euvres complites de Christiaan Huygens Publiees 
par la Soci<5t4 Hollandaise des Sciences. Tome 
16 . Percussion, Question de Vexistence et de la 
perceptxbilite du mouvement absolu, Force centri¬ 
fuge, Travaux divers de stalxque et de dynamique 
de 1659 A 1666. Pp iv +500. (La Haye 
Martin us Nijhoff, 1929.) 

r llHE appearance of another volume of the superb 
-A. edition of the complete works of Huygens, in 
course of publication by the Dutch Society of 
Sciences, is an event to be weloomed unreservedly 
Edited with care and learning, it forms a most 
valuable and interesting contribution to the history 
of science in the seventeenth oentury. 

The work here presented falls into three main 
divisions: (1) impact, (2) centrifugal force, and 
(3) various researches on problems of statics and 
dynamics, dating from the period 1659-66. These 
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last have been hitherto unpublished , and none of 
the work was published in tho lifetimo of Huygens 
himself But each of the first two divisions con¬ 
tains a considerable memoir given to the work! in 
the posthumous edition of 1703 These an' en¬ 
titled “ De motu oorporum ex percussiono ” and 
“ De vi centnfuga ” respectively. 

Huygens observed the first rule for success in 
life by selecting his father most judiciously. It 
was under the paternal root that he came in con¬ 
tact with the learned world, in particular with such 
men as Descartes, at an early age But the glamour 
of Descartes’ vivid personality receded as his own 
critical jiower developed, and so early as 1652 his 
researches led him to reject tho French author’s 
rules of impact and to supersede them by his own 
theory. On a visit to London in 1661, Huygens 
explained bis method to some of the leading mem¬ 
bers of the Royal Society, but though the subject 
wrr of recurrent interest at the time, he published 
nothing beyond a few rules without demonstration 
in 1669. It appears that the reason for this reti¬ 
cence is to be found in a hojie, never abandoned, 
that he would ultimately succeed in penetrating 
deeper into the true nature of jiercussion It was 
not due to any dissatisfaction with the memoir 
prepared in 1656 , and, in fact, his literary exe¬ 
cutors were explicitly instructed to publish this 
treatise 

It was otherwise with the memoir “ De vi eentri- 
fuga ”, which was written in 1659 and published 
by Huygens’ executors in 1703 on their own judg¬ 
ment. These two memoirs are now supplemented 
by a considerable amount of manuscript material, 
and linked by a series of notes left in a similar 
form anil dealing with the question of absolute 
motion. In all this work there is conspicuous a 
sense of relativity, not of course in its modem 
moaning, but as a dynamical principle serving the 
purpose of research. In this respect Huygens made 
an important advance on the ideas of his pre¬ 
decessors. At first he was mainly concerned with 
the problem of rotation as a practical inventor, 
and it was only later that he considered it from a 
more metaphysical point of view. Adopting the 
attitude of an observer earned on a rotating disc 
and supporting a weight by a thread, he assimi¬ 
lated the centrifugal force to the force of gravity. 
The difficulty of reconciling this view with the 
Newtonian, which interprets the same phenomena 
from the point of view of the external, fixed ob¬ 
server, was strongly felt at the time and long after ; 
the two aspects are practically united in d’Alem¬ 
bert’s principle. 
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In any event, the work of Huygens must have 
exercised a profound influence on the development 
of dynamioal theory, for in hia work are to be 
found dear references to the principles of mo¬ 
mentum and of energy. It cannot be an easy task to 
disentangle the achievement of Newton in this field 
from the debt which he owed to his contemporaries 
and predecessors. Perhaps his pre-eminence is to 
be seen in the generality and sufficiency which he 
divined in simple prindples, and the intellectual 
confidence which was founded on sure insight, but 
appeared in a different light to others. The 
impression recorded by Huygens is instructive and 
may be quotod : 

“ Jo m’estonne que Mr Newton sur une hypo- 
these si peu probable et si hardie, se soit donno la 
peine de bastir tant do Theoremes et com me une 
theorie entiere dcs actions des corps celestes. Je 
dis son hypothese qui est que toutes los petites 
partioules des divers corps s’attirent mutuolle- 
mont, et cela en raison double rociproque des 
distances. 11 a pu estre conduit a sa theorie des 
orbites elliptiques par le livre de Borelli du mouve- 
ment des satellites do Jupiter, qui . . n’a pas 

sceu penetrer Ies vrais fonaements comme Newton 
qui a eu l’avantage de connoitre la mesure de la 
force centrifuge par lea Theoremes quo j’en ay 
donn&z ” (p 260). 

Among the few notes by Huygens on statical 
problems is one on the breaking of a beam (1662), 
m which perhaps for the first time a moment is 
used in its modem sense as the simple product of 
a force and a distance, a concise notion which only 
recurs in the work of Varignon in 1687. The 
dynamical notes refer chiefly to two problems, the 
tautochronous property of the oycloid and the 
length of the simple equivalent pendulum for 
bodies of different shape. On the first of these 
subjects a complete series of notes makes it pos¬ 
sible to trace the idea from the germ to the form 
finally developed in the “ Horologium oscilla- 
torium ” in quite unusual detail. Huygens’ 
interest in the seoond subject was aroused by 
Mersenne (vir—according to Huygens pire— 
omnigenae sed indigestae eruditionis), who had 
arrived at the identity of the centres of oscillation 
and percussion, apparently as the result of experi¬ 
ment. Huygens calculated the position of the 
centre of oscillation in a number of cases, and 
reached a certain limited degree of generality by 
hia methods of integration. The term * moment of 
inertia ’ was only introduced later by Euler (1765), 
to whom we also owe the convenient symbol £ 
(1766). 

As the work of Newton is marked by a bold and 
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penetrating generality, so the work of Huygens has 
its own quality apart from the particular results 
achieved. This appears in a greater attention to 
exact definition and an appreciation of the value 
of precise formulae, leading to a more concise form 
of statement than that generally attained to by his 
predecessors. To quote two of his aphorisms from 
this volume : 

Nisi principium ponatur nihil demonstrari potest. 

Non est mathematics clifficilis materia, sed 
physice aut hyporphysico (metaphysice). 

Hence, as the present editors remark, to Huygens 
may be traced a distinct influence on the develop¬ 
ment of mathematical style in the following cen¬ 
tury. But it was a slow growth, as various passages 
in the workB of Euler may serve to suggest, and 
it was reserved to the French mathematicians, 
Lagrange in particular, to set such a standard as 
can scarcely be surpassed. H. C. P. 


Primitive Art. 

The Childhood, of Art, or The Ascent of Man: a 
Sketch of the Vicissitudes of his Upward Struggle, 
based chiefly on the Relics of his Artistic Work in 
Prehistoric Times. By Herbert Green Spearing. 
Second and revised edition. Vol. 1. Pp. xxxvi 
+ 254 + 62 plates. Vol. 2. Pp. iv + 265-648 + 
56 plates. (London. Ernest Benn, Ltd., 1930.) 
42s. net. 

T HE first edition of this book was published 
so long ago as 1912. It was then rightly 
acclaimed as a book which no student of early art 
could afford to be without. It gave a balanced, 
sketch of primitive art as then known with a wealth 
of illustration. It was up-to-date and truly ‘ the 
last word on the subject ’. 

From 1912 to 1930 is, however, a gap of eighteen 
years. In the preface to the new edition the author 
admits that “ sinoe 1912 . . . there have been 
notable archaeological discoveries in many parts of 
the world ”; but he adds that" most of them . . . 
have only added picturesque details to the con¬ 
nected story I fancy by no means everyone will 
agree with the author in this statement. Surely 
the new finds at Ur and the Copper Age art of 
Spain—to give but two examples—have both en¬ 
riched and complicated the story: they should 
certainly have been allotted their due spaoe in a 
revised edition. Even suoh a discovery as that of 
the ‘ sorcerer ’ at the Trois Fr&ree cave enlarges our 
ideas of prehistoric man and is therefore important 
in a study such as this, which professes to deal 
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with the ascent of man traced mainly by studying 
his artistic achievements These two volumes are 
really only a reprint of the original work with the 
addition of a short preface and the names of a few 
recent books in the bibliography It was careless 
however to give Sollas s Ancient Hunters as 
published m 1911 instead of citing the third edition 
issued in 1924 1 

It is difficult to understand why the second 
edition of thiB work Bhould not have been very 
largely rewritten When a set ond edition of a book 
is called for soon after its first publication or when 
the subject matter is purely an account of observed 
facts such as a monograph on some excavation it 
is reasonable to reissue what is in reality the some 
work with the same outlook on the subject But 
m the case in question not only have many recent 
startling discoveries been made but many of the 
problems interesting in 1912 now strike the reader 
as rather out of date Why quote at length Piette s 
dogma that sculpture must have preceded lino 
engraving 1 The fact may have a gram of truth in 
it (though such Aungnaoian line engravings as 
thoso found at the abn Labatut have to be taken 
into account) but Piette though in his own time 
a pioneer can no longer be considered as the great 
authority He never realised the existence of the 
Aungnacian culture and still less did he appreciate 
that the late Palaeolithic art cannot be taken as a 
single entity but forms two distinct cycles one 
Aungnacian the other Magdaleman the evolution 
of each of which has to be treated separately 
What Sumerian authonties will think of the para 
graphs dealing with the Sumerians and their art 
will scarcely be complimentary Wooley s name 
does not appear it is relegated to a few notes m 
the prefaoe nor is such a find as the queens 
diadem mentioned 

To Bum up the Childhood of Art was a good 
well balanced book in 1912 The revised edition 
is really only a reprint where even the page number 
mg is the same and where the only striking differ 
enoes in the mam text are that several plates 
formerly coloured are now reproduced in black and 
white that the table facing page 5 is much abridged 
and that the final map is on a far smaller scale than 
before Of course there is much that was interest 
mg m 1912 that remains so m 1930 but m the case 
of a rapidly advancing subject it might have been 
kinder to have let the author rest on his well 
earned laurels without bringing him onoe again 
mto the arena armed only with the ancient 
panoply of war 

M C*B 


Our Bookshelf 

The Flutter of Aeroplane Wings By R A Prazor 
and W J Duncan (London H M Stationery 
Office 1929 ) 1 2s 6 d net 
A critical examination of the causes of a large 
number of aeroplane acoidcnts undertaken by 
the Accidents Investigation Sub Ci mmittee of 
the Aeronautical Research Committee has br ught 
out the fact that in many of them a rapi 1 and 
unusually large movement or flutter of the wings 
had been apparent The sub committee immedi 
ately undertook a thorough investigation of thi 
vibration of aeroplane structures both from the 
theoretical and experimental point of view to 
provide data from whioh designers could ensure 
the avudance of this instability The work has 
been undertaken mainly by Messrs R A Iraztr 
and W J Duncan at the National Physical 
Laboratory and their provisional conclusions and 
practical lecommon latu ns are published in this 
monograph 

Phe theoretical part of the \olumo deals with 
tho equations of motion of the wing aileron system 
with stability criteria and critical flutter speeds 
and with a graphical treatment of binary flutter 

E roblems involving only two degrees of freedom 
n tho experimental investigation the authors had 
to develop a special technique for tho measure 
ment of the derivatives on flexible wings due 
to torsion and flexure of the wmg itself and 
to aileron movement Pho agreement between 
the observed and calculated critical speeds was 
sufficiently good to warrant the conclusion that 
the theory is adequate for the discussion of aero 
plane wmg flutter but its real value lies in the 
methods it suggests for preventing flutter 

The third part of the monograph deals with 
various recommendations for prevention of each 
special type of flutter Cantilever monoplanes 
stayed monoplanes and biplanes are separately 
discussed ana the influences of elastic hysteresis 
of friction and of abnormal wmg incidences are 
thoroughly dealt with 

The monograph has a number of appendices 
dealing with specialised matters contains an 
annotated list of references and a list of the 
principal symbols used with their significance 
An adequate index for the whole volume is m 
eluded It is an excellent record of a very valuable 
senes of investigations 

Ultra violet Light and Vitamin D in Nutrition By 
Katharine Blunt and Ruth Cowan (The Uni 
versity of Chicago Home Economics Senes) 
Pp xui+229 (Chicago University of Chicago 
Press London Cambndge University Press 
1930) 11s Qd net 

Recent work on vitamin D and nutntion has been 
so extensive and so important in practical applica 
tion that the appearance of an up to date mono 
graph on this subject is most welcome This book 
provides a convenient account of widely scattered 
researches and also includes judicious Bummanes 
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of suoh practical conclusions as are justified in the 
present state of knowledge 

The first chapter diatribe gome studies on the 
effect of diet on growth which are at least encourag 
ing and confirm the opinion that civilised nations 
need not deteriorate in physique in spite of urban 
life There follows a brief historical chapter and 
thin an account of the methods of producing and 
studying experimental rickets in rats in order to 
detect or estimate vitamin D This chapter would 
perhaps bt improved by including a fullir account 
of the radiographic study of rickets in rats since 
this method has appreciable advantages over the 
line test when used for quantitative estimations 
There follow chapters on the complex problems of 
oalcium and phosphorus metabolism on teeth and 
vitamin D and on irradiated foods and trgostorol 
There is also a section descnbmg some of the 
physical aspects of ultraviolet radiation with a 
well balanced summary c f the advantages and 
limitations of ultra violet transmitting glasses 
intended for the windows of buildings A fuithir 
section on the results of actinothirapy is less satis 
factory possibly because of the great difficulty of 
justly appraising these ri suits at th< prt sc nt time 
Foch chapter concludes with a bibliograpl y of the 
more important papers conn mil which adds 
greatly to its value 

The book can be recommended not only to medical 
men and others interest!d in nutntien blit also 
to research workers who may need a summary of 
branches of work allied to their own Hiiecial subjects 
R B B 


(1) Air Defence By Major Gen k B Ashmore 
Pp viu + 179 (London New \ork and Toronto 
Longmans Green and (o Ltd 1929) 8s Od 
net 

(2) La folte et la guerre de 1914 1919 Par A 
Rodiet et Prof A knbourg Blanc Pp in + 
194 +10 planches (Paris k^bx Alcan 1920 ) 
30 francs 


Thbse two books may be included in one notice 
for they both deal with the War though from 
entirely different points of view (icncral Ashmore 
who was placed in command of the London Air 
Defences m 1917 succeeded in organising a very 
telling dofence following upon the previous feeble 
results recorded against German raids particularly 
as regards aeroplanes He develops his subject 
herein as lucidly as he developed the defences and 
higher praise it is impossible to bestow His 
concluding remark is worthy of note If we 
maintain an efficient air defence we may never 
be attacked 

The other book details the effect of the War m 
producing or intensifying mental alienation in 
French subjects and deals with 220 cases out of a 
total approximating 26 000 Investigation Bug 
gee tod that the syndrome known as shell shock 
was not to be regarded as a special form of mental 
disease but merely as the determining factor in a 
general condition of mental obliquity Further, 
ft is remarked that psychoses associated with or 
succeeding infectious diseases would doubtless 
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have been very numerous had it not been for the 
prophylactic measures taken at the commencement 
of the War There are intensely interesting notes 
upon mahngeiing and altogether this is a very 
valuable compilation P L M 

Diet and tfficitncy a hr e year Controlled Expen 
ment on Man By Harold H G Hoick (The 
University of ( hicago Monographs in Medieme ) 
Pp ix 472 (Chicago Univtrsity of Chicago 
Press T ondon C ambndge University Press 
1929 ) 4s 6/ net 

Thk purpose of this experiment earned out on a 
single individual was to determine the effect upon 
mental and physical processes of a fairly strict 
adhe rcnce to the pnnciples of nutrition laid down 
by kle tiller These pnnciples may be stated thus 
(1) k at only when actually hungry (2) stop when 
satisfied (3) chow the food especially well (4) if 
available try to secure my food for which thero 
seems to be a cravmg and c mit those to which there 
may be antagonism Of the five years of the 
experiment only about 18 months wire taken up 
by the expenment proper the remainder being 
prt and post penods Very full records were kept 
throughout 

The results may be stated quite bnelly the 
eating time ptr 1000 tal was doubled and the food 
intake was at a minimum although its peicentage 
composition of prote in fat and carbohydrate was 
almost unchangeel as compared with the control 
penods Muscular endurance typewriting ac 
curacy and basal metabolism were reduced but 
there was no change in blood pressure pulse rate 
temperature sleeping time mental multiplication 
and typewriting spte d efficiency in solv mg «hess 
problems was improved Iho body weight was 
reduced to the accepted standard for the subject s 
height and age The general conclusion appears to 
be that reduction in food intake in a somewhat 
overweight subject does not always lead to lm 
provement in mental and physical well being and 
that the minimum intake compatible with mam 
tenance of weight at an accepted standard level 
may not be the optimum in all cases 

Alpine 1 lowers the Most Common Alpine Plants 
of Switzerland Austria and Bavana By Dr 
Gustav Hegi Authorised translation by Wini 
frod M Deans Pp xm + 74 4 38 plates (Lon 
don Glasgow and Bombay Blackii and Son 
Ltd 1930 ) Is 6 d net 

Miss Deans has prepared an excellent translation 
of Dr Hegi s handy little book Alpenflora , 
which should be very useful to visitors to the Alps 
who may wish to identify the flowers they oomo 
across in thtir rambles on the mountains All the 
plants described are illustrated and the coloured 
plates are on the whole quite good and allow the 
plants to be determined with ease The botanist 
may be somewhat disappointed Bince so many of 
the plants he would come across are not referred 
to in the book but for him the larger works on the 
Alpme flora are available The general flower 
loving public should welcome the book 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions express* d by his correspondents Neither 
can he undertake to return* nor to correspond with 
the writers of rejected manuscripts intended for Pus 
or any other part of Nati re No notice is taken 
of anonymous communications ] 

Space and Matter 

Refuuiin* t) Nati rk of I tine 14 and to the 
interesting lemiru S on pago 897 of Prof I instem a 
Nottingham lecture I note that he virtually agrees 
with me in < launmg matter as passive ami spare an 
active Matter is that which is acted upon space is 
that which acts Matter is inert sj ace is energetic 
Matter does nothing though it selves to display the 
energy of whic h space is full it meroly saita placidly 
along the path ot leant resistance like a stiaw m a 
stream or a leaf in the wind 

It used to he thought that potential or static 
energy existed m the ethor while locomotm energy 
was | osnessed 1 v matter but we now kn iw that 
momi ntmn is electromagnetic an 1 ac c ordingly exists 
in the space arc und the tuut of matter which clis; lays 
it So strictly speaking all energy belongs to space 
matter only affords a means of detecting and using it 
There is no objection to an inort thing boing able 
to rocoite and tiansmit energy and yet when we say 
that matter is a fc rm of energy equal to me 1 it is 
cloar from the occurrence of c that spac e must really 
lie res|>onsihle for the eneigy So also for the increase 
of energy due to motion which is resjxinsible foi the 
kind of relatice kinetic eneigx familial tc engineers 
c is involve 1 in that too Hor Jrat* c*dm As foi 
the irregular oi statistical energy that we c all heat and 
usually consider materia) the liea me ti in of pai tides 
is jiartly visible in the Brownian movement which as 
temperature rises must glow in intensity Whatever 
is true about tho locomotion of partic les is true also 
of this irregular motion 

Wc know that the mass of an electron is ac counted 
foi by the energy of its electrostatic field So mattei 
strictly sjioaking has no active properties at all 
When wc suy that matter is a firm ot energy we mean 
that its existence is the mgn oi symbol if certain 
kinds of energy in space and affords a p ssible means 
of getting at it (Tt w mid be pedantic and mcon 
vement to be perpetually remembering this so wo 
may still attribute momentum and kinetic energy and 
beat energj to matter ) 

Ihis applies to all matter Thore is no discrimina 
tion betwoon tho so called animated variety and anv 
other Ifenco the task of the biologist or the be 
haviounst to explain vital activity m terms of matter 
must he futile Lvery part of every body must be 
controlled guided activated by something in space 
When an organ mm interfere* with or in the course of 
Nature it does so because it ih actuated by something 
outside itself something familiar m its effects and 
usually called Life but not yet discovered or formu 
lated in proper terms 

Although matter has no energy and never does 
anything yet it is to us the conspicuous thing because 
our nerves which are themselves material, respond 
to the perturbations of space thereby stimulating 
our sense organs and giving us information about 
those perturbations Matter is one of the perturbs 
turns, but it is entirely inert Space is the primary 
and active thing 

Space with physical properties is usually called ether 
but what those properties in themselves are, is the prob 
lem before us -a problem which must have deep seated 
philosophical consequences Oliver Lodge 

Norman ton House, Lake, Salisbury, Time 20’ 
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Absorption of Sound at Oblique Incidence 

In the U S Bureau of Standards Journal of Research 
for I ebiuary 1030 pp 280 206 there appears a de 
scription of apparatus employed by P R Heyl 
VIC hnaler and W t Snydei for the investigation 
of the abruption of sound dt oblique incidence A 
plate of the material to bo tented was placed at a flat 
olbow joining two t ylindncal pipes in the way shown 
(Ungrammatically m the accompanying sketch (h ig 1) 
The results obtained were compaied with certain 
calculations made by me relating to the reflection of 
plane waves of sound from a flat surfaoo 

ihe the< ry undei lying the method appears to bo 
that plane wa\ es travelling down tho pipe A will be 
reflected from the plate of mateiial under test and 
will pass into B in accordance with tho laws of rex ti 
linear propagation as commonly employed m optics 
when the dimensions of the teflecting surface ore 
large compared with the wa\ e length In the ex[ en 
monts at the Ruieau of Staudaids howevor tho 
diamctc r of the pipes which convey tho sound to und 
from the test j Into wux only a fraction of the wave 



length of the sound employod and an ass lmption of 
rectilinear propagation at the elbow seems scarcely 
to be justified Part of the energy of a plane wave 
travelling along A will puss into B by diffraction and 
also any sound reflected from the test plate will spread 
partly into A and partly uito B I* or these reasons 
I am inclined to think that very little value can bo 
attached to the coefficients of absorption at oblique 
incidence which are given m the paper referred to 
At any rate they are ceitainly not tho cocflfk icnts for 
plane waves at oblique me idence 

One of the substances tested at the Bureau of 
Standards was akoustohth an acoustic tile similar 
to <ertain acoustic plasters concerning which I have 
made theoretical deductions leading to the conclusion 
that the ooeffk lent of absorption for plane waves at 
oblique incidence would except near grazing incidence 
be greater than at normal incidence [Proc Roy ioc 
A, 115, pp 417 419 1927) Hey) Chnsler and 

Snyder found with their apparatus that the absorption 
of akoustohth (at 512 and 1024 cycle/sec. ) was loss at 
45° and 60° than at normal incidence, and less at 45° 
than at 60 To explain the discrepancy between 
their observations and the theoretical conclusions, 
they invoke the aid of a thin layer of air close to 
the absorbing surface where the differential 
equation for sound motion in air is not valid (loc cit 
p 200) In this layer they imagine there is a rotational 
motion of the air particles, and conclude that it is 
unsafe to apply to suoh a region mathematical analysis 
involving the assumption of the existence of a velocity 
potential Theoretical conclusions based on such 
reasoning are invalid (p 295) There appears to be 
no evidence that this layer exists (or that, even if it 
exists, it exerts any perceptible effect on sound 
absorption) apart from the discrepancy referred to 
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above, and this could equally well be explained by 
the falsity of the assumption that the observed 
coefficients are those for plane waves at oblique 
incidence 

In the theory whioh I have attempted to develop 
of the absorption of sound at oblique incidence by 
substanoes such as akoustolith, it Is assumed that 
air is forced into and out of the pores by the pressure 
variations at the reflecting surface, and that this m 
and out motion is accompanied by the degradation 
of sound energy into heat I believe that this degrada¬ 
tion takes place inside the pores and is due to the 
working of viscous forces, but it may be remarked 
that this view is not shared by Heyf, Ghnsler, and 
Snyder, who think that there may be degradation 
due to viscous foroes just outside the reflet ting surface 
Thus they say (p 290) that even with glass which 
has no sensible pores, there is an appreciable amount 
of absorption of sound whioh must arise from friction 
of some kind, probably of a sliding nature It 
would be interesting to know the reason for supposing 
that the absorption (that is, loss at reflection) must 
necessarily be due to friction The fact is that there 
is a loss of energy at reflection amounting to some 
2 or 3 per cent, and I suggest that this could be 
accounted for by the transmission of sound into and 
through the glass teat plate 

In the theory of sound absorption at oblique 
incidence it is assumed that the mass flow of air 
into the pores (dm/dt) per unit area of reflecting 
surface is connected with the pressure variation (p) 
at the reflecting surface by the equation dm/dt Up, 
where 0 is a oomplex quantity (the acoustical ad 
mittanoe per unit area) which is constant for a given 
surface and wave length of sound The incident and 
reflected waves were, for convenience, represented 
by velocity potentials, but the motions inside the 
pores were not taken into consideration The quantity 
U can be measured with the usual type of stationary 
wave apparatus, and the absorption at any angle of 
moidenoe could then be calculated by means of a 
formula given in the iiaper quoted above The 
mechanism by which the loss of energy from the 
incident wave oci urs (a|iait from the fact that it is 
associated with the motion of the air into and out of 
thepores) need not be known 

The late Lord Rayleigh, in his paper on ‘ The 
Resonant Reflexion of Sound from a Perforated Wall ’ 
(“Sci Papers", 6, p 662) used potentials to represent 
the incident and reflected waves and also the wave 
transmitted into the pores, this last potential being 
chosen so as to represent the dissipation of energy by 
viscosity m the pores I see no objection to such a 
treatment, and there seems to be no reason for doubting 
the general truth of the formulae whioh he obtained 
for (he reflection of sound waves at oblique mold 
ence 

In their “ Discussion of Results , Heyl, Chruler, 
and Snyder advance theoretical reasons (p 294) for 
supposing that the coefficient of absorption will 
“ dimmish steadily with increasing obliquity of 
moidenoe They begin with a statement that 
“ a sound wave is not a oonvection current " No 
one is likely to quarrel with this premise, but I have 
been quite unable to follow their subsequent line of 
thought It is considered that the amount of absorp 
turn is closely connected with the * average pressure ’ 
over the reflecting surface Except for the seoond 
order ‘radiation pressure , I should have thought 
that the average preesure over a reflecting surface 
would be atmospheric pressure no matter what might 
be the angle of incidence Certainly this would be so 
In the oaoe of plane progressive waves reflected from 
a flat surfaoe 
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The interest attaching to the determination of the 
coefficient of absorption for plane waves at oblique 
incidence is partly due to the fact that if the coefficient 
for some material were known for all angles of in¬ 
cidence, an experimental test oould be made of the 
theory of reverberation In this theory, which was 
developed by W C Sabine to account for his ex¬ 
perimentally established laws of reverberation, recti 
linear propagation of sound is assumed, and, if the 
theory is true, it is possible to calculate the ooeffioient 
of sound absorption, as it would be measured in a 
reverberation experiment, from the values of the 
coefficient at oblique incidence The method of 
calculation is given in PhtI Mag , S, pp 489 497 , 
1928 The theory that absorption increases with 
angle of me idence does at least offer an explanation, 
on the basis of reverberation theory, of why the 
revorberation coefficients of acoustic plasters, etc, 
are found to be greater than their «oefficients at 
normal moidenoe I cannot see any reason why, if, 
as Heyl, (.hnsler, and bnyder suppose, the absorption 
dex ceases with angle of mcidonte, the absorption in 
leverberation should bo greater than when the waves 
are incident normally I should have expected exactly 
the opposite 

One of the conclusions reached at the Bureau of 
Standards is that in the practical measurement of 
absorption coefficients the reverberation method 
should be tho only one trusted for absolute values of 
the coefficient It would be of interest to know 
what is meant by the absolute value of the co 
efficient and how it differs from any other value 
Ihe method adopted must surely depend on the 
quantity it is dosired to measure Coefficients at 
normal incidence can best be determined with 
stationary wave apparatus, while reverberation co 
efficients are at present most suitably found by 
reverberation oxjionments It is, however, at least 
possible and even probable, that reverberation 
coefficients could be calculated from observations 
made with stationary wave apparatus 

E T Pams 

Short lands, Kent, 

May 20 


Origin of Asymmetry In Gastropods 
In Ins review of Dr lie Beer’s Embryology and 
Evolution (June 14, p 883), Prof MacBnde appeals 
to readeis of Nature to decide between two theories 
of the origin of asymmetry in Gastropods He sup 
ports the opinion that the weight of the shell stretched 
one side of the animal and crushed the other, thus 
initiating an inequality of growth On the alternative 
view ‘ a sudden and miraculous mutation ” twisted 
tho visceral hump and shell through 180° 

Now the first theory postulates the transmission to 
the offspring of the effects of injury, to wit, stretching 
and crushing Whatever may be the case with other 
acquired characters, attempts to prove the inheritance 
of the effects of mechanical injury have been conspicu¬ 
ously unsuccessful On the other hand, ‘‘mirmeu 
lous mutations ’ resulting m asymmetry of sym¬ 
metrical animals have been reported Thus Bridges 
and Morgan 1 describe a mutant form of Droeophtla 
meianogaster m which the abdomen is routed to tho 
left through 60° to 90° This type has a poor viability, 
and cannot mate, henoe the rauUtion is disadvan¬ 
tageous to Droaophtla If it were advantageous it 
would be perpetuated by natural selection 
While I see no reason to adopt either of these 
theories, which are not mutually exclusive, as to an 
event whioh took place m pre Cambrian times, I find 
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the second more attractive because, unlike the first, 
it is based on analogy with facts which have actually 
been observed 

J B 8 Haldane 
John Innee Horticultural Institution, 

Merton Park, London, S W 19, 

June 17 

1 Bridge* and Morgan Carnetu Inti Pub 8*7 


In the above letter, Mr Haldane misinterprets the 
theory of the origin of Gastropoda as a consequence 
of the sagging of the vtsoeral hump to one side The 
sagging of the visceral hump no more * injured ’ tho 
ancestral mollusc than docs the weight of her pro 
tuberant abdomen a pregnant woman It con 
tinuallv stimulated the skin of one side by stretching 
it, and what was transmitted to posterity was not 
the passive stretching but the altered habit of qrou th 
called forth in response to it That such altered habits 
of grow th do become hereditary lias been proved by 
ever} relevant experiment on the subject As I have 
said elsewhere, Przibram enumerated at least six 
examples of this I have just returned f roni a northern 
university where pioneering genetical ro*u arch is gomg 
on I think it piobable that in the near future 
PiAibiam s six examples will become at least ten 
Mr Haldane instances a Drosophila with distorted 
abdomen as giving an example of the sudden miracu 
lous mutation which Do Beer postulated as the origin 
of the Gastropoda He admits that thin individual 
was so enfeebled that it would not mate much lees 
give rise to offspring Ho overlooks the fat t that tho 
want of viability of the mutants of Drosophila w 
m direct proportion to their divergence from the 
type , anti the idea that an enfeebled mutant would 
lie preserved by natural selection when all its 
normal bilaterally symmetrical fellows perched ih one 
that cannot bo entertained No competent syatema 
fist, palaeontologist, or embryologist would agree with 
Mr Haldane, and it is these people who ha\ e the final 
word on the causes and course of evolution 

E W MaoBridk 

Royal College of bcience. 

South Kensington, 8 W 7, 

June 23 


The Position of Fundamental Research. 

In the interesting leading article in Naturk of 
May 31, a lament is sounded that pure research of the 
kind fostered in colleges and universities is no longer 
able to attract the Deet of the younger scientific 
students The cause is attributed to the relatively 
poor salanee which colleges can offer , and this opinion 
is substantiated by comparison between the financial 
rewards of commerce and industry on one hand, and 
of the teaching and research profession on the other 

Although lack of money may be a powerful con 
tnbutory reason, it would seem that the real cause of 
the shortage lies deeper Surely pure research is done 
best by persona who are inspired m their work, and 
supported best by institutions to whom their work is 

The universities fostered research because teachers 
coul d not, in general, remain in the forefront of their 
respective fields unless they were creating as well as 
retailing knowledge It was recognised that research 
was necessary to inspire teaching, and later the 
interesting belief became common that teaching, with 
its continual summansing of existing knowledge, its 
regular routine, and the stimulus of irksome duties 
and of question and of answer, was equally necessary 
to fertilise research That was when the prejJonder 
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ance of scientific knowledge was situated within the 
university < axnpus 

At the present time much of scientific learning is 
housed within the walls of industry, and it is to 
industry that even your pure scientist looks for the 
greatest inspiration Industry in America has known 
for years that works laboratories stocked with tech 
nicians, inventors, and trouble tracers soon become 
sterile unless pure research, with its nglit to publish 
and its consequent prestige to the individual is care 
fully fostered This does not mean necessarily that a 
few privileged persons are permitted to pioneer 
scientifically in a building where others are kept 
stnotly to the kind of work bearing immediate profit 
It means often that those who have the mental equip 
ment use part of their time on industrial problems, 
part m pursuit of their m lontifio hobby—pure re 
search One has only to cite Langmuir s work on 
adsorption, Sheppard s discoveries in photographic 
sensitivity, or the scientific publications of the Boll 
1 elephone Laboratories, to seo how amazingly industry 
has stimulated scientific minds in the pursuit of 
knowledge for its own sake 

The old academic feeling that there was something 
vaguely discreditable in a discovery which could he 
put to practical use is passing Those who love know 
ledge for ltB own sake now often have the double satis 
faction of securing an advance of understanding, and 
at the same tune seeing this advance aiding tho menu 
faoture of some product m enormous quantities 

1 he tragedy, one feels, is not that the colleges can no 
longer attract young men for research but that they 
cannot provide the whole environment of research, 
leisure, and remuneration which is necessary to hocuto 
the best men to tram those othor keen young scientists 
who will later find their opportunity in the industrial 
research laboratories K Hickman 

Eastman Kodak Company, 

Resoarch Laboratories, 

Rochester, N Y 


In recent years various observers have investigated 
tho formation of active hydrogen in discharge tubes 
at pressures ranging from two centimetres to atmo¬ 
spheric The evidence has been both positive and 
negative 

In the formation of atomic hydrogen by R W 
Wood s method, it is considered that the water vapour 
poisons the glass walls and prevents the reversion to 
molecular hydrogen Lewis (Jour Am Chem Soc , 61, 
854 , 1929) in a study of the influence of surface 
upon the after glow m nitrogen, found that water 
vapour or paraffin poisoned tho walls of the glass bulb 
to Buoh an extent that the life period of the glow was 
doubled or tripled 

A study has been made of the influence of surface 
upon the formation of tnatomic hydrogen based upon 
Wood’s theory We have repeated the work of Urey 
and Smallwood (Jour Am Chem Soe , BO, 620, 1928) 
dealing with corona and vacuum tube discharges We 
find that their results are correct under their expert* 
mental conditions No appreciable activation of 
hydrogen is observed However, when we introduced 
a trace of oxygen before the gas mixture reached the 
discharge tube, the results were positive as shown by 
the lead sulphide formed on the lead aoetete paper 

To test Wood's theory still further, we poisoned the 
walls of the discharge tube with stearic acid and 
omitted the oxygen from the stream of pure hydrogen 
The results were again positive, showing that hydrogen 
is activated in discharge tubes above 2 cm pressure 
During the latter port of this work, fresh plastic 
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sulphur mu used in place of flowers of sulphur. The 
flowers of sulphur were treated to remove volatile 
sulphides. A large number of blanks were run 
wherever there was any doubt existing about results 
being influenced by sulphur blown hack into tho dis¬ 
charge tube. We found tubes easily contaminated 
until we used plastic sulphur. 

During the course of this work a pajier by Warton- 
borg and Shultz was published (Zett. Phyaik. Chew., 
8, 281; 1930) showing that orthophosphoric or mota- 
phosphorio acid may be used successfully to poison 
the walls of a Wood’s discharge tube in the pnsluction 
of atomic hydrogen 

Our experimental evidence furthor supjmits R. W 
Wood’s theory, and offers an explanation of the 
discrepancies existing regarding tno production of 
tnatomic hydrogen m discharge tubes 

We can duplicate the woik of Urey and Small¬ 
wood if we remove the oxygen from the gas stream. 
If we introduce a trace of oxygen wc check tho results 
of Wendt and Landauer (Jour. Am Chtm. Hoc., 42, 
930; 1920. Ibul , 44, 510; 1922). 

We wish to express our appreciation to the Canadian 
National Reseatcli Council for aid during tho course 
of this work J. L. Hindus. 

E. A Eli. by. 

A. C. Grubb. 

University of Saskatchewan. 


Pleochrolsm and Crystal Structure. 

In a very important paper (Phil. Mag , vol 33, 
p. 821; 1917), Silberstein developed a theory of mole¬ 
cular refractivity based on the idea that the electric 
doublets induced by the field of the light wave in the 
atoms composing the molecule influence each other, 
the result of such atomic interaction largely depend¬ 
ing on their relative distances and tho geometric form 
of the molecule. One important consequence of 
Silberstein’s theory, namely, that gaseous molecules 
should in general be optically anisotropic, is supjiortod 
by observation, and has been worked out m detail by 
Ramanathan, Havelock, and others ; it also forms 
the basis of W. L. llragg’s well-known and successful 
attempt to compute theoretically the birefringence 
of the solid carbonates and nitrates from their known 
crystal structure. 

In the present note we desire to direct attention 
to another important consequence of Silbcretom’s 
theory, namely, that atomic interaction induces 
pleoonroism in ions or molocules : such pleochroism 
would become accessible to observation when they 
are regularly oriented as m a crystal. In a recent 
paper (Ind. Jour. Phye., vol. 4, p. 1; 1929), Sir (' V. 
Raman and 8. Bhagavantam have indeed suggested 
that the colour and pleochroism of Bolid organic 
compounds arise in this way. Wo have made some 
observations on the absorption of polarised ultra¬ 
violet light m crystals of sodium and potassium 
nitrates which apjiear to be very significant in this 
connexion. 


band. It is also found that while the refractive index 
of the ordinary ray shows a rapid increase even in 
the visible region with diminishing wave-length, the 
corresponding increase m that of the extraordinary 
ray is much slower. These observations taken to¬ 
gether with W. L Bragg’s work on the birefringence 
of the nitrates api>oar to indicate that the basic ideas 
of Silberstein’s theory are substantially valid. 

K. S Kbihhnan. 

A. C Dasuupta. 

Physics Laboratory, 

Dacca University, 

Dacca, May 19. 


Sense of Smell of Longicorn Beetles. 

In the notice of Ivar TragAidh’s paper on the pine- 
sawyer j>ost in Sweden, wluch appeared in Nature 
of Apul fi, page 646, doubt ih expressed that longi- 
com beetles are attracted by moans of their sense of 
Rmell “ to trees in the condition they require for 
oviposition ”. The writer of the notice cites an 
opinion held some twonty yeats ago that tho Indian 
sal hoartwood horer, Hoplocerambyx apimcomxa, dis¬ 
covers newly felled trees by an unerring ‘ instinct ’ 
(“ Indian Forest Insects ”, p. 323) 

Recent field-work on the biology of Hoplocerambyx 
supports the contention of Trag&rdh, for the beetles 
(ol both sexes) react immediately to the smell of a 
newly felled Shorea robueta, and in particular to that 
of the sap freshly liberated by the act of felling. If 
beetles hapjien to be near at hand, they discover the 
tree in the courso of a few minutes. By cutting 
isolated sal trees in open country, it is jmssible to 
attract beetles in less than an hour from forest at a 
distance of at least half a mile I have observed that 
the beetles approach upwind, flying low, and m a 
remarkably straight course towaids their objective ; 
with an appreciable breeze no beetles appeared from 
tho forest to the windward. Arrived at tno tree they 
drink the sap As this hjiccios is on the wing during 
the monsoon season, they are not attracted to the 
tree for tho sake of water only. 

In the course of a day or two the attraction of the 
felled tree diminishes considerably and the beetles 
disperse , but by logging the tree or by stnppmg off 
tho bark, or by otherwise exposing fresher sap, tho 
attractiveness of the tree can be renewed for a 
further short jienod, and now beetles appear. 

This principle has been used in the control opera¬ 
tions against tho sal hoartwood borer during the 
recent serious epidemic in Central India; by moans 
of trap-trees felled at appiopnate periods and in¬ 
spected systematically, millions of beetles have been 
collected and destroyed. 

C. E. C. Beeson. 

Forest Research Institute, 

Dohra Dun, India, May 20. 


Kekule and Kolbe. 


It is known from the X-ray evidence that the NO, 
ions form a plane structure normal to the trigonal 
axis m sodium nitrate and to the pseudo-hexagonal 
axis (‘ e ’ axis) m potassium nitrate. We have round 
that the selective absorption at about 3000 A. 
which appears in aqueous solutions of the nitrates 
manifests itself in the solid crystals only when the 
vibrations are in the plane of the NO, iam ; vibra¬ 
tions of this frequency perpendicular to the plane of 
the NO, ions are freely transmitted by the crystals. 
Further, beyond about 2800 A. begins another 
region of strong absorption in the crystals which is 
also polarised m the same direotion as the 3000 A. 
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I write Kekule without an accent, as he was a 
descendant of old Bohemian nobles, the Kekule de 
St radonice, whoso ancestois, being Bohemian brothers, 
hail to emigrate after the battle of the White Mountain 
(1620); it is he whom we thank for the reform of 
organic chemistry. As a man of Slavonic origin 
Kekule was a ’ romanticist ’ and arrived at his doctime 
of the chemical structure more by genial intuition 
than by expnmental investigation (see Brauner* 
“ Collection " II., 226). On the other hand, I agree 
with my old friend. Prof. Armstrong, who said in his 
excellent review (Nature, May 31,1930, pp. 807-810) 
that the rfile played by Kolbe in our science is often 



July 5 , 1930 ] 


NATURE 


13 


insufficiently appreciated. This is probably due to 
the cirounutanoe that not all teachers of chemistry 
stick to the pnnoiple that special lectures on the 
evolution of chemical theories ought to be given to 
advanced students, as T did for many years. Kolbe 
was the type of a ‘ classicist ’ of German origin. His 
work was done under tho influence of his great teacher, 
Bunsen, another ‘ classicist ’. I wish only to direct at¬ 
tention to the constitution of carbonic acid, C,0 ,q^q, 
and its derivatives, which, though written in Graolin's 
equivalents, was, according to my modest opinion, 
tho first oorrect structural formula and in which the 
carbon atom C t , translated into our modem views, 
appears as tetramUnt. For tho same reason it follows 
from his formula of sulphuric acid, that 

it is a structural formula containing hfjrar'alent 
sulphur. Both geniuses retain their value. 

Bouuslav Braunkr. 

Bohemian Academy. Prague, 

June 8. 


Flint Implements of Lower Paleolithic Age from 
Yorkshire. 

In Nature of June 7 appears a letter from Mr. .1. 
P. T Burcholl stating that Mr. Dewey and mysolf 
have made an official examination for the Geological 
Survey of the sites m Yorkshire lrom which Mr 
Burehell has obtained imploments. 11 is totter gives 
tho impression that wo aro substantially in agreement 
with him on tho claims mado m Nature of Feb. 15, 
whore the implements are said to be from “ the base 
of the Uppermost Boulder Clay ot the area ” j whereas 
Mr. Burcnell is fully aware that both Mr. Dowoy and I 
deny that the deposit is a Boulder Claj 

As several Y’orkshire geologists have expressed their 
surprise at the views which Mr. Burcheli’s letter has 
led them to attribute to me, I wish to state that in 
my opinion the dejiosit containing worked flints, 
though it may belong to the latest stage of the Pleisto- 
oone, is of much later date than the latest Boulder 
Clay. Reasons for this opmion will be given in tho de¬ 
tailed re|Kirt shortly to be issued I am content, as a 
geologist, to leave the cultural stage of tho flints to 
be settled by the archtcologmts ; if there should bo 
genorol agreement that thoy are Palaeolithic I can 
accept the overlying deposit aa latest Pleistocene ; 
but T am equally ready to accept it as Recent or 
Holocene, if tho flints are Neolithic or lator. 1 also 
consider that the flake mentioned in the last para¬ 
graph of Mr. Burohell’s letter as having been found 
at Burst wick in my company may “ from its strati- 
graphioal position " be muolt “ later in date than tho 
J3arly Moustenan period ”. 

C. N. Bromehkad. 

Goologicsl Survey Office, 

York, June 19. 


Spectrum of Inert Gases in their Second Stage 
of Ionisation. 

Aboon, krypton, and xonon when they are excited 
to their second stage of ionisation give rue to spectra 
which should theoretically come under quintet and 
triplet systems. The position of different transitions 
can without difficulty be predicted with the help of 
the 'irregular doublet’ law and the ‘ horizontal com¬ 
parison ’ law (Ind. J. Phy., vol. 3, part 1; 1928). 
Thus, with the knowledge of the nature and the 
position of the spectra we oould identify oertainMines 
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and finally classified lines arising from the transitions 
below: 


M t 

t 

Ny -<— N t -<— N, 

t 

®i 


0* 

t 

0i 


The following chart shows tho details : 


r,‘p, 
k,‘jS 1 <— y*p, 

y*i\+- z\ s, 

,. »p,-*p. 


29964-5 
30424 2 
330583 
41248-4 


25470-8 
26437-5 
34393 1 
30788 0 


For krypton. Prof. Acharya identified the line 
30800-0 as *S t - *P, due to the transition (O, -<— O t ), 
(Nature, Fob. 16, 1929); but fiom tho consideration 
of tho difleiences P, - P, and P t - P,, aa woll aa from 
the intensity, we see that the probability of tho line 
30858 8 is greater for tho transition than that pre¬ 
viously identified by Mr Acharya. Tho differences 
P t - / j and P s - P, are 162 and 273 respectively. 

8 . C. Deb, 

A. K. Dutt. 

Physical Laboratory, 

University of Allahabad, 

May 2. 


Band Systems Associated with Selenium. 

A LAMOB number of heads in tho band spectrum 
attributed to selenium have been carefully measured 
by Mossersrhmitt 1 A number of those can bo identi¬ 
fied with hoads m tho absorption and fluoreseonce 
spectra analysed by Boson.* These form a system 
which I have called the a system. Nearly all the 
remaining heads fall into two other singlet systems, tho 
p system, consisting of a number of very diffuse bands 
in the blue, anil the 7 system, consisting of a large 
number of bands in the green and yellow. The heads 
of tho three systems can be represented by the follow¬ 
ing formula: 

a system— 

» -27371 + (254 7(s' +4) - 2 42(v' l i)»] 

- [387 8(r' + J) -0 63(r'+J)*] 

p system— 

r 21945 +[431 l(/+i) -0 83(r' t-J)»] 

-[373 5(r' + J) +0 60(r' + |)*] 

7 system— 

r - 18342 + [336 3(v' + *) - 0 19(P 1 *)•] 

- [386 5(»' + J) -0 59(»'+i)«] 

It is probable that the a and 7 systems havo the 

Bame final level. It docs not seem possiblo to come 
to any definite conclusion wliothor this is also tho 
final level of tho p system, as the measurements are 
probably not very accurate, owmg to the extremely 
diffuse nature of the bands. 

Work on the fine structure which is at present m 
progress indicates that the a system u due to a 
*1—>-*S transition. 

It is hoped to publish full details m the autumn. 

Thomas e. Nkvin. 

Imperial College of Science and 
Technology, 

South Kensington, S.W.7. 


1 Messenohmltt - Zt tout PMompAtt, vol. 8 
• Rosen: ItiU /. PA*., vol tt.p #5. 1*27. 


r. 249*276: 1907. 
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History of Research in Cosmic Rays * 

By Dr Robert A Millikan 

Norman Bridge Laboratory of Physics California Institute of Technology Pasadena 


I N general discussions of priority save perhaps 
in the hands of the historian of science seem 
to me to serve no useful purpose since they repre 
sent m the main the ex parte statemi nts of persons 
who are not m position to form scientific objective 
judgments The task properly belongs to posterity 
The real scientific worker whose primary interest 
is in the progtess of science can scarcely take the 
tune to inter into these discussions even when ho 
himself is badly misrepresented for the time being 
In any case he may usually count on the facts 
ultimately coming to light 
In order however that the uninformed public 
may not be too long misled by the quite unusual 
number of incorrect statements and implications 
that have been madi in recent discussions in both 
the popular and the scientific press upon the sub 
jeot of cosmic rays (and I have never directly or 
indirectly by implication or suggestion used or 
authorised any other name and 1 know of no other 
designation which is as appropriate) 1 am now 
issuing at the urgent request espeeially of some 
of my German fnends this single statement partly 
to direct attention to some facts quite gem rally 
overlooked and partly for the sake of requesting 
anyone who is interested in forming an unbiased 

J udgment to read for himself first the articles that 
have written either alone or in collaboration 
rather than to depend for his impressions upon 
reviews or newspaper headlines of any sort i or 
these latter whether unduly favourable or un 
favourable (and both sorts have appeared) I 
obviously have no sort of responsibility and I can 
not possibly find the time to correct all the erro 
neous statements that appear 

My own articles on the other hand and those 
published in collaboration with others (ami the 
chief ones here involved and for which I have any 
responsibility are those repnsented by the Rub 
joined reft rcnces (1 9) have been written with the 
most careful effort to givt the coirect historual 
perspective to the held as it existed at the time our 
own results reported in these articks w ere obtained 
in so far as the brevity necessitated by tho nature 
of tho articles permitted and my attention has not 
yet been directed to any erroneous statement 
implication or oversight in our presentation of thi 
essential historj of the subject Indeed before 
these particular articles were submitted for publi 
cation they were read and approved (as my more 
important papers usually have been) by three of 
the best informed physicists of my acquaintance 
one of them an outstanding European for the very 
purpose of getting the most trustworthy possible 
judgments as to essential correctness of statement 
and implication 

In spite of these precautions misunderstandings 
seem to have arisen and a spirit of unfriendliness 

* Thk article b one o t which I wet t German translation to the 




than ft year ago but at the date of 
appeared 
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and suspicion of motives to have been engendered 
which I can account for only upon the assumption 
that it is another unfortunate aftermath of the 
War This spirit illustrated by the title /u 
Abwehr of an article found on p 705 of 

Phynkahwke Zeitschnft 19 has led tho authors to 
make altogether unjustified charges to which my 
German fnends have urged me to make some reply 
so as to prevent in so far as it is still possible to do 
so thi further spread of misunderstandings I can 
do so in a bmf article only by presenting again the 
most essential elements in this history and by 
refernng for more complete bibliographies to such 
exi client treatments as are found for e xample in 
Meyer and bchwculler s Raelioactivitat (Ttub 
ner 1927) C hapter vn pp 546 624 These authors 
show an admirable objectiveness in then presen 
tation and give quite as complete a bibliography 
as could be expected though tho present article 
will perhaps add a few more to their list of refer 
ences use ful for succeeding editors 

The most significant contributions of m> associ 
ates and myself to this whole field of cosmic rays 
have consisted (1) in obtaining experimental 
ionisation elepth curves that show that tho cosmic 
rays have the structure of spectral bands of such 
frequencies or penetrating powers as to be inter 
pre tabic if Einstein s equation and Aston s curve 
are correct not at all in terms of raeboactivc or 
disintegrating atomic processes nor yet in terms 
of many million volt < leetronic impacts (up to 
400 000 000) as we had earlier thought likely but 
rather as we interpret the evidence m teims of 
definite atom building processes (2) m obtaining 
experimental eiidence as to where these atom 
building processes seem to be going on 
I have never even attempted in preeeding 
article s to trace the origin and history of the 
speculative idea of atom building in cosmio pro 
cesses—a difficult matter sineo it has been well 
nigh universal property for more than twenty years 
but if it will assist the historian of this held I shall 
be glad to recount here the history of my own 
knowledge of the subject 

So early as 1904 when I was engaged in a Btudy 
of the ratio of the raehoactivity and uranium con 
tent of certain ores 10 Prof i It Moulton came to 
mo at the University of Chicago with the statement 
that if the sun hael been originally pure uranium 
it would not have been able to pour out so much 
energy as was demanded by what he regarded aa 
trustworthy estimates of its minimum lifetime and 
that theiefore cosmogony demanded some thus 
far unknown source of stellar enorgy 
Now this source had in fact already been found, 
though I myself was not at that time wise enough 
to appreciate it for the interconvertibihty of mass 
and energy had in fact, been experimentally 
demonstrated for special cases by the Kaufmann 
experiments of 1901 and the facts of radiation 


No 3106, VOL 120] 



NATURE 


15 


July 5 , 1030 ] 


pressure, discovered a little earlier, were equally 
significant. Einstein a couple of years later 
set up this interconvertibility as a general conse¬ 
quence of the special theory of relativity, 11 and 
from that time forth it was available to every one 
who like Prof. Moulton was seeking a new source 
of energy for interpreting stellar lifetimes Cer¬ 
tainly within less than a decade from that time it 
had become the subject of common table talk 
about the University of Chicago. Further, so soon 
as in 1913-14 the Moseley relations and the facts 
of isotopes became established, atom-building 
within the stars with the transformation into radiant 
energy of the 0 0078 gm. which disappears for every 
gram-atom of hydrogen that goes over into helium, 
then thought because of alpha-ray phenomena to 
be the intermediary by which hydrogen is built 
into the structure of the heavier elements, became 
a universally recognised source of stellar heat 
Harkins (Phtl. Mag. 80, 723, 1913) discussed at 
great length this loss of mass, or ‘ packing effect ', 
in atom-building I reviewed it m the first edition 
of my little book “ The Electron ”, p. 203, pub¬ 
lished in 1917 Its insufficiency to account for the 
whole of stellar energy was pointed out later In 
a letter to Nature (99, 445 , 1917) Eddington 
mentions the idea of tho entire annihilation of 
matter by the falling together and the complete 
overlapping of the fields of positive and negative 
electrons anti ascribes the idea to Jeans (Nature, 
70, 101 ; 1904) 

Thus, certainly so early as 1915 the idea of atom¬ 
building out of hydrogen as a source of stellar 
energy and, so early as 1917, the idea of atom anni¬ 
hilation as a more potent source of such energy, had 
found their way definitely into (he literature of 
physics and had presumably been current in 
physical laboratories other than that at Chicago 
from still earlier periods, for they are both obvious 
deductions from tho Einstem equation (1905) and 
the facts of isotopes (hydrogen having an atomic 
weight of 1 008 instead of 1). 

In our discussions at Chicago, W. D. MacMillan 
in particular always insisted on going one step 
farther and on abolishing the idea of tho ‘ heat- 
death ’ by assuming that atom-building took place 
tn outer apace through the condensation there of 
radiant energy into atoms He discussed this with 
me fully in 1915, and in July 1918 13 ho published 
these ideas in full. Any one interested m tho his¬ 
tory of this subject should read his other articles, 13 
for he has been the chief advocate from the theo¬ 
retical side of the idea of the evolution of cosraical 
energy through atom-building processes. 

Those three ideas, then, (1) atom-building out of 
hydrogen, (2) atom annihilation, and (3) the possi¬ 
bility of the condensation of the energy of radiation 
into atoms, especially tho first two, are the ideas 
which we have subjected to oertain sorts of experi¬ 
mental teste in our oosraio ray work. We nave 
heretofore not been concerned at all with assigning 
priorities as to their speculative inception, and have 
made no attempt to do so, since our task has been 
merely to show how our experimental results bore 
upon these now widely current conceptions. We 
No. 3168, Vol. 126] 


put forward the first bit of quantitative experi¬ 
mental evidence from the point of view of the 
cosmic rays when in 1925 we pointed out that our 
highest observed wave-length corresponded, ac¬ 
cording to our mode of computation used at that 
time, exactly to tho energy resulting in accordance 
with Einstein’s equation to the formation of helium 
out of hydrogen, and in February 1927 we dis¬ 
covered much more trustworthy evidence that this 
process, and also certain other atom-building pro¬ 
cesses, are tho actual cause of the cosmic rays 14 
Furthermore, we presented evidence to show that 
contrary to all preceding assumptions, so far as we 
can discover, unlrss it be MacMillan’s, these parti¬ 
cular atom-building jtroccsses do not appear to be 
taking place m the stars at all, but rather m the depths 
of spare If there is any one in the world, next to 
Einstein, who pioneered in developing the theo¬ 
retical ideas for which wc have found a certain 
measure of exjienmental support, it is W D. Mac¬ 
Millan Every one «ho after 1918 has attempted 
or shall attempt to record the history of speculative 
ideas about atom-building in cosmic processes 
should certainly make reference to his work 

So much for the early history of atom-building 
ideas os I have personally come into contact with 
them They mav have been developed indepen¬ 
dently in othei places also, but if so I have known 
nothing of it 

Now 6is to the experimental history of the pene¬ 
trating radiation, a part of which is now known to 
be due to cosmic rays This was what Dr. Cameron 
and t presented as accurately and as fairly as we 
knew how to do in the brief time available in the 
particular address published in Nature in 1928 
that is criticised m the foregoing reference, and T 
hope that my readers will all read it for the sake of 
judging both of its spirit and its facts. Any addi¬ 
tions that need now to be made can best lie grouped 
about the answers to the criticisms 

The address itself was one which I was asked to 
give as a popular evening lecture before the British 
Association for the Advancement of Science at 
Leeds in September 1927. It consisted in a report 
upon the then recent work of Dr Cameron and my¬ 
self on cosmic rays In presenting our ” New 
Results ”, l was very careful to avoid giving the 
impression that our work stood all by itself, and to 
emphasise this point I told my audience that my 
subject presented ” a very beautiful illustration of 
the slow step-by-stop process by which most 
advances in science are made, each experimenter 
building upon the past, but pushing on, if he is 
fortunate, a little boyond whore his predecessors 
had gone ", etc. I did this solely for the sake of 
disclaiming undue credit to ourselves for tho work 
that was to be presented, and at the same time of 
stating a profound truth generally overlooked by 
the pubho, and actually one extraordinarily well 
illustrated by this subjoct, as even a superficial 
familiarity with its history will reveal to any un¬ 
prejudiced observer. I had no thought of dis¬ 
crediting, and did not in any way discredit by that 
statement, as I am assumed in the foregoing review 
to have been attempting to do, the work of any of 
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my predecessors, the essential elements of whose 
contributions 1 then proceeded to state precisely 
as the record, as I read it, reveals them 

Dr KolhOrster was m the audience, and after¬ 
ward in friendly private conversation suggested 
no corrections and made no adverse comment of 
any kind, so that whether he was m complete 
agreement with my reading of the records or not I 
had every reason to suppose that his spirit was 
friendly Also, so far as the histoneal introduction 
to that address is concerned, the spoken address 
was essentially the same as the written address, 
save for the insertion of the references in the foot 
notes Since that time, however, the spmt of dis 
trust and suspicion seems to have developed to such 
an extent as to call forth the exceedingly ungenerous 
and untrue charge that we have deliberately 
borrowed ideas from Nemst and from v Schwtidier 
without giving them credit ( Die ErgebnisHc 
dieser beiden Autoren werden von Millikan and 
Cameron Duchweges benut/t abernirgends citiert ”) 

Now, the facts are that I have never sot n a w ord 
written upon this subject by my friend and former 
teacher, Prof Nernst, and know only from Dr 
Kolhbrster’s articles, and very recently from Prof 
v Schweidler’s excellent book Radioactivitat ”, 
page 607 el aeq , published m 1027, that Prof Nernst 
had suggested a localised origin of the lays which 
was not in keeping with our own findings of their 
uniform distribution throughout the heavens 
Therefore, for the Hake of not directing attention 
to a divergence of views as to origins, or assirting 
the incorrectness of any one’s comhiHions, T con 
tented myself with merely stating buefly the 
experimental fact that Dr Cameron and m>solf 
had brought to bght thus far no directional 
effect in cosmic rayB at all ”, which is at variance 
with results reported by Buttner and KolhOrster ” 
It would be difficult to find anywhere a more com 
plete inversion of fact or of motive than that 
existing between the real situation and the situation 
implied m the critique of Dr Kolhorster e< al 

Further, as to borrowing theoretical ideas from 
Prof v Hohweidler’s able writings, we have not 
only never attempted to advocate or even discuss 
the view attributed to him of a ‘ gleirh massig 
verteilten strahlender raatene ’, but also we were 
not pretending in the article in question to be 
doing anything more than presenting our new 
experimental evidence which we, at least, had found 
very helpful in enabling us to differentiate deh 
nitely between the three possible theoretical 
hypotheses which had been discussed so repeatedly 
as to hove become common property so early as 
1009, and were variously faxourod by different 
competent workers 14 up to 1926, namely 

1 The hypothesis of an extra terrestrial origin , 

2 That of a radioactive stuff spread through the 

upper atmosphere, and 

3 That of a radioactivity spread through the 

earth’s crust 

It is hoped that any one who is interested in the 
history of this field will road the long summary and 
review, citing some scores of preceding articles that 
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had already appeared by 1909 ( Phynk Zexiechr , 
10, 836 , 1909) The reviewer, Kura, discarded the 
first hypothesis, which he correctly attributed to 
Richardson, 1906, and also the second, and adopted 
the third as satisfying all the then known require¬ 
ments, a conclusion which for the first time became 
completely untenable because of Gookel’s balloon 
observations m 1910 and 1911, observations in 
which in three different balloon flights, all yielding 
results in substantial agreement, it was definitely 
shown that the ionisation within an air-tight vessel 
is larger, as we stated, at high elevations (up to 
4600 metres) than at low, while Kura and others 
had by 1909 presented definite tabulated computa¬ 
tions showing that with the earth as the source the 
ionisation would have to fall to practically zero m 
going up as much as a thousand metros Gockel’s 
actual readings taken m two flights with electro 
scones definitely arranged to mamtam the pressure 
of tneir surrouiulmgs, in the third presumably doing 
so unintentionally, and so interpreted by him, 1 * 
were sufficient completely to justify as a whole the 
statement which we made and which our authors 
criticise Indc od, we took this statement directly 
from Gockel himself, as well as from Hess, 17 for 
the latter says, tiockcls Messungen ergeben, wenn 
man auf normalcn Luftdruck komgicrt, sogar erne 
schw ache Zunahmo dcr Strahlung mit del Hohe ’ 
Fuithcr, the point of real significance here is 
simply the fact that the readings did not fall at all 
to zero at altitudes above 1000 metres, as they were 
obbged to do, as shown repeatedly so early as 1909, 
if the earth were tho source of the observed effect, 
thus definitely disproving the hypothesis most 
generally favoured up to this time and fort mg a 
return to one or the other of tho hypotheses 
rejected by lvurz We certainly then did not do 
anything but state the simple fact in saying that 
this was tho next important step ” after 1903 
Gockel is now dead and cannot state his own case, 
but this is the more reason for urging all interested 
to read the record and let it speak for itself Tho 
next year llcss, 18 after rc pt ating and checking 
Gockel’s experiments, extending them to 6200 
metres and making them more quantitative , spoke 
definitely in favour of a return to hypothesis No 1, 
although suggesting also the possibility of No 2,* 
and Kolhorster also favoured No 1, m interpreting 
his experiments of 1913 and 1914 14 
There were no more observations of any kind 
significant for this history, at least that I know of, 
until March and April 1922 when Bowen and 1 *° 
made our high sounding balloon flights (16 5 km ) 
for the sake of subjecting to a severe and crucial 
test hypothesis No I now supplemented by v 
Schweidler’s 81 definite calculation from Hess and 
Kolhorster s most consistent data of fi/P-0 57 per 
metre of water on the hypothesis that the rays 
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The Metal Crystal.* 

Bv JSir Harold Cabpbnter. F.R.S. 


W HEN prepared by one of the usual methods. 

metals and alloys consist of an aggregate 
of small allotriomorphic crystals. Pure metals 
usually consist of a large number of similar crystals. 
Alloys are sometimes composed of one type of 
crystal, though usually they contain two or more 
different kinds. In both cases metals as ordinanlj' 
prepared oontain anything from about one hundred 
thousand to several millions of crystals per cubic 
moh. In all metals, however, the individual crystal 
is the unit of which the aggregate is built. It is 
therefore the simplest form of metal. 

The size and shape of the crystal depends on the 
type of mould in whioh the fluid metal is oast and 
on the rate of oooling, and in any given casting 
crystals of various types may be obtained. In the 
casting of a steel ingot, for example, a layer of 
* chill ’ crystals form in contact with the surface of 
the mould. Attached to these, columnar crystals 
grow nearly at right angles to the surface, while in 
the interior, equiaxed crystals result, which are 
duo to the separation of minute crystals in the 
liquid whioh grow and form interference bound¬ 
aries (Fig. 1). In addition to these, skeleton crystals 
grow on the surfaoe and sometimes also in the 
cavity produced by shrinkage in the upper part of 
the ingot. During the subsequent mechanical 
treatment to whioh the metal is subjected, these 
crystals change their shape. If the meohanical 
work is severe, they are fragmented and eventually 
complete reoiystallisation takes place with the 
birth of new crystals. Whether, therefore, a given 
metal or alloy is used either as a casting or in some 
worked form, it always consists of an aggregate of 
crystals. 

The properties of metals and alloys in the 
ordinary state, accordingly, are the properties of 
these aggregates. As already mentioned, the in¬ 
dividual crystal is the unit of whioh these aggre¬ 
gates are composed. Even if it possessed directional 
properties, these would not be revealed by any 
tests on polyorystalline material, since the individual 
crystals are oriented in many directions, and the j 
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directional properties would be cancelled out In 
addition to this, however, the properties of the 
crystal boundaries themselves have to be con- 
| sidered The finer the aggregate, the larger the 
area occupied by the boundaries. It has long been 
known that the boundaries in a crystal aggregate 
are stronger than the interiors of the crystals. 
For example, a metal fractures under tensde test 
through and not round the crystals. One of the 
commonest methods of increasing the strength of 



a metal or alloy is to diminish its crystal size and 
increase its boundary area by suitable thermal and 
mechanical treatment. The properties of any given 
metal, therefore, are the resultant of those of the 
very numerous individual crystals of whioh it is 
composed, oriented in many positions, modified 
by the properties of the crystal boundaries. 

If it were possible to study the properties of the 
individual metal crystal, the variables which have 
just been mentioned would be excluded, and the 
observations made would be of fundamental 
scientific value. Any particular property of the 
metal crystal itself oould be studied, the only 
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variable being ita orientation It would thus 
enable the test to be made -whether the property 
in question was directional From a scientific 
point of view therefore the study of individual 
metal crystals should precede that of aggregates 
Owing to the fact however that special conditions 
have to be observed if a metal is to be obtained in 
the form of a single crystal the order of invcstiga 
tion has in practice been just the opposite 

It was the realisation of this fact which gave 
rise about twelve years ago to dt finite attempts on 
the part of investigators to prepare single metal 
crystals Considering its great scientific importance 
it is perhaps surprising that the attempt was not 
made earlier but it is dear that it could not 
have been made with any real prospect of sucot ss 
until the technique of metallographic research had 
reached the necessary stage of perfection 

Looking at the problem of preparing a given 
pieoe of metal in the form of a single crystal it is 
theoretically capable of solution in at least three 
different ways 

(1) By production of the crystal from the v apour 
phase 

(2) By its production from the liquid phase 

(3) By the conversion of the solid metal in the 
ordinary polycrystalline aggregate into a single 
crystal 

buooess has been achieved m each of these ways 
To day there are nine methods of producing single 
metal crystals—two from the vapour three from 
the liquid and four from the solid phase Each of 
these is an example of what may be called controlled 
crystallisation and the investigation of any par 
ticular metal divides itself into three parts (a) The 
production of the crystal itself (6) the determma 
tion of its orientation and (c) the study of its 
properties The last category may bo divided into 
two sub categories according as the investigation 
either docs or does not involve the distoition of 
the crystal 

Production of Single Crystals from 
the Vapour Phase 

Two methods are available each of which is 
based upon the technique developed in the mean 
desoent lamp industry for depositing tungsten 
metal on a glowing wire One is due to Koref 1 
the other to Van Arkel a Both methods start 
with a single crystal obtained by another method 
This serves as a nucleus and grows to a large 
single crystal As an example the production 
of single crystals of zirconium by J H de Boer 
and J D Fast* may be described There is 


a special interest about this method m that not 
merely has it enabled this metal to be produced 
m the monocrystallme form but also that it has 
for the first tune led to its production in the pure 
state m which whether mono or polycrystalline 
it is ductile whereas as previously prepared it 
has always been found to be brittle This is 
now known to be due to small traoes of impurities 
The principle of the method is the deposition on 
a glowing metal filament of the metal in question 
by the thermal dissociation of a volatile compound 
The essential condition for success is that below 
tht melting point of the metal to be prepared a 
temperature range must exwt in whioh the vapour 
pressure of the metal is smaller than the partial 
pressure of the metal in the vapour phase In 
this particular case the metal filament consisted 
of tungsten and the compound in question was 
zirconium iodide It is not necessary to prepare 
the iodide, at tht outset A mixture of zirconium 
and lodini will do equally well The tungsten 
falami nt the diami ter of which is about 40 /i is 
heited by an ilictnc current to a black body 
ttinpcratur of 1800° as read by an optical pyro 
meter lht rt action vessel made of pyrex glass 
is then plated m an clectnc furnace and heated 
to about 600 C The zirconium powder and lodme 
combme to firm the iodide and this compound 
then sublimes It is decomposed by the filament 
at 1800 ( and the zirconium deposited on it 
Tret iodine is than available to combme with a 
fresh quantity cf zirconium in the reaction vessel 
and the cycle of changes is repeated until sufficient 
metal has been deposited The filament is cooled 
by the solidification of the zirconium and from 
now on tho temperature has to be measured 
through the strongly coloured vapours of iodine 
and the iodide The success of the experiment 
depends upen depositing zirconium at the correct 
temperature Ihis has bun found to be about 
1800° C The current rises from an initial value of 
0 25 for a filament of 40 / to 200 amp when the 
metal has grown to a diameter of 5 mm Whether 
the temperature of the filament falls or rises d inng 
the experiment depends upon the external resist 
ante If this is small tho strength of the current 
is determined by the filament itself As this 
grows its resistance falls in proportion to the 
square of the diameter whereas cooling by radia 
tion is proportional to the diameter Therefore 
the temperature of the filament tends to nse and 
this must be prevented by increasing the external 
resistance Conversely if the external resistance 
is large this determines the current and the zir 
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comum rod which ib continually beooming 
thicker, tends to cool 

II the temperature of the filament is kept at 
1700° C the 7irconium deposited is polycrystalline 
Between 1760° and I860 0 ( the crystals of zir 
comum are so large that only one occurs in the 
cross section of the wire and the built up rod 
consists of a sents of single crystals of from 0 6 cm 
to 1 5 cm long built round the tungsten nucleus 
The crystals thus formed aro found to be hexa 
gonal prisms If the temperature is allowed to 
rise to 1900° C the zirconium grows veiy rapidly 
at first but be fore long it reacts with the tungsten 
filament and forms a eutectic 

This method is suitable for preparing single 
crystals of the high melting lamp filament metals 
Van Arkel and de Boer have applied it to titanium 
hafnium and thorium Koref in co operation 
with hischvoigt* has succeeded in preparing 
single crystals of molybdenum tantalum iron 
zirconium and titanium by his method It is 
possible therefore by cithei of these methods to 
prepare single crystal wires and thin rods of high 
melt mg metals provided the vapour of the com 
pound of the metal with iodine satisfies the con 
dition described above 

Production of Sinoik Crystais jrom 
ihh Liquid Phask 

Brief mention may bo made of two of the methods 
available These have boon used mainly for pre 
paring single crystals of low melting metals in 
refractory glass containers but they can also bo 
applied to metals and alloys of higher melting 
points in suitable containers 

The first method is that devised by Ozochralski 8 
who prepared long thin threads of erystals by 
drawing them out at a particular rate from the 
molten metal contained in a cruciblo just above 
the freezing temperature The metal is drawn 
upwards by means of an auxiliary wire moving 
vertically at a uniform rate At Bomo milh 
metres above the surface of the molten metal 
solidification begins The rate of movement of 
the auxiliary wire has to be the same as the 
speed of crystallisation If it is too quick the 
single orystal wire breaks if too slow poly crystal 
line wires are produoed In this wav single crystal 
wireB (0 6 mm diameter) of tin lead and anti 
mony have been prepared This mothod was 
developed further by Gompers (1022) and Mark 
Polanyi and Schroit (1923) 

Single crystal rods up to one inch in diameter 
can be grown by the second modification due to 


the work of Tammann (1923) Obreimow and 
fechubmkow (1924) and Bndgman (1923 26) 
In Bndgman s method the molten metal contained 
in a suitable closed tube of refractory glass or 
quartz is slowly lowered through a tubular electnc 
furnace in a vertical position and kept at a tom 
perature somewhat above the melting point of 
the metal in question The lowtr end » tapered 
to a point whuh is the first to emerge from the 
furnace Solidification starts here and proceeds 
slowly upwards Provided tho rate of lowenng 
is less than the velocity of crystallisation and 
sufficu ntly slow for the latent heat of solidification 
to bo dissipated by conduction the metal usually 
crystallises as a single crystal and in this way 
Bridgman pn pared single crystal bars of tin 
cadmium zinc antimony bismuth and tellurium 

This methed depends for its success upon the 
formation rf only one nucleus upon which tho 
solidifying metal crystallises uniformly If how 
ever crystallisation starts fiom more than one 
centre then some means must be found of confinmg 
the giowth to one crystal Lhe best way to meet 
this difficulty was found to be by diawmg tho 
lower part of the tube out into a separate chamber 
sc paratod from the mam part by a capillary 0 1 mm 
in dianu ter This acts as a filter and allows only 
one of the several crystals which may have formed 
initially in the lower bulb to gc t through into the 
mam part of the tube It is this ciystal which then 
grows and forms the single crystal test piece 

Bridgmans experiments were carried out by 
allowing the crystal to form m xacuo and the 
elimination of all dissolved gas is therefore an 
essential condition of the suocess of this mothod 
Tho rate of lowering depends both on tho metal 
and the size of the tube In the case of bars 
2 2 cm in diamc ter a speed of about 4 mm an 
hour was found to be suitable For bars of small 
diameter however speeds up to (K) cm per hour 
could be employed 

The removal of the single crystal bar from the 
tube is an opeiation requiring great care If the 
c nntaining vesse I is perfectly c lean the metal sticks 
and cannot bo removed without distortion The 
tube must therefore be gnased A convenient 
way to do this u to flush out with a heavy muicral 
oil and then wash this out with petroleum ether 
The tube is then heated so as to re move the ether 
but a thm film of oil clings to the glass and is suffi 
cient to prevent the metal from sticking 

Davey* modified Bndgman s method by using 
a graphite tube and succeeded m making single 
crystal copper test pieces six inches long and nearly 
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one inch in diamoter. Mbs Elam 7 has shown that 
single crystals of copper, silver, and gold can bo 
grown in graphite tubes in an atmosphere of 
nitrogen. This has proved to be an advantage, 
sinoe when grown in this way the metals are quite 
sound, whereas if melting is carried out in vacuo 
there iB a liability for the resulting rod to contain 
blow-holes. Here also the greatest care is required 
in removing the crystals, particularly of soft metals, 
from the containing tube. On one occasion it was 
found on removing a single crystal rod of gold 
that it was twisted into a spiral showing three 
complete turns. 

Production or Single Crystals from 
the Solid Phase. 

The problem here consists in the conversion of 
a polycrystallino into a monocrystalline metal 
Success has been reached in this oase by the 
utilisation of an observation made by Sauveur 8 
in 1912. Ho showed that by carefully straining 
and afterwards heating certain metals, crystals 
of a larger sire could be produced, and suggested 
that there was a critical stress which produced 
the largest crystals. Later, Ruder, 8 Chappell, 10 
Jeffries, 11 and Hanson 18 have shown that if a 
metal is locally doformed and then heated, excep¬ 
tionally large crystals form at Borne distance from 
the point at which the BtresH is the severest If a 
tapered test-piece is used, a strain gradient is 
obtained, and the largest crystals always form 
within the strained region, but farther from tho 
area of greatest strain tho higher the temperature 
Soligman and Williams 1 * stretched aluminium 
sheet which had previously been heated to various 
extents and found on heating that, up to a certain 
point, a small deformation had no effect Beyond 
this point, however, large crystals were formed, and 
as the deformation was further increas'd the crystal 
size was diminished. Tho crystals produeed by those 
methods were very largo compared with those m 
the original metal, some of them being 0-5 m long 

Single erystal test-pieces were first produced 
from the polycrystalline metal in the caw* of 
aluminium by tho following series of treatments 14 

(1) The metal has first to be softened completely, 
recrystallised, and converted into now equiaxed 
crystals so far as possible of uniform size The 
most suitable size has been found to be SO per 
square millimetre. This condition was produced 
by heating the metal for six hours at 550° 0. 

(2) These crystals must then bo strained to tho 
required amount. Tho precise degree of strain for 
the aluminium ueed was an elongation of 1*0 per 


cent on three inches, produced by a tensile stress 
of 2 4 tons per square inch. (3) The strained 
cry a tab have afterwards to be heated in such a 
way that the potentiality of growth conferred by 
strain can be brought fully into operation. This 
final heat treatment was begun at 400° C., and the 
temperature raisod about 25° C. per day up to 
550° (!. It was finally raised to 600° C. for one 
hour in order to complete tho absorption of small 
crystab on the surface which persistently remained 
at lower temperatures. 

Tho boundary of the single crystal thus produoed 
nds at each end in tho form of an irregular 
surface into the head of the test-piece (Fig 2), and by 
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this means single crystal bars of aluminium have 
been prepared, the diameter of which was 0-564 in. 
and length about 8 m Polyerystalbne bars0*798 in. 
in diameter have been converted into single 
crystals over a length of 4 in In thb way, upwards 
of seven million of tho original erystab can be 
caused to coalesco into a single crystal. How 
delicate the process of adjustment of strain is may 
be judged from the fact that its precise value has 
to bo determined for each fresh batch of aluminium 
oven though the metal is of the same ‘ works ’ 
composition. On an average, one experiment in 
four succeeds in producing a single crystal teet- 
picco. To give one illustration: the result of 
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treating a batch of twenty polycrystalline test- 
pieoes was that seven were converted into one 
crystal, eight into two crystals, four into throe 
crystals, and one into four crystals. 

This method has been successfully applied by 
Edwards and Pfeil 1 * to the prcxluetion of largo 
crystals of iron. It has also been utilised by Miss 
Elam 1 * in the production of single crystals of 
solid solution alloys of zinc in aluminium Schaller 
and Orbig have used it to prepare single crystals, 
wires of tungsten and molybdenum, while Altortum 
has prepared single crystal bars of tungsten by 
making use of the peculiar effect steam has on 
small tungsten crystals at high temperatures. 

The production of single crystal test-pieces 
from polycrystalline metals by the method of 
critical straining followed by heating is a more 
complex process than that of the preparation of 
single crystals direct from the vapour or the liquid 

The deformation of a metal is possible on account 
of the existence of ‘ atomic planes ’ in each crystal 
These are planes which can glide and slip along 
each other. In a single crystal bar where the 
orientation is uniform these planes function un¬ 
hindered. In a polycrystalline bar, however, 
where the crystals are variously onrnted, the 
movements are quite different. The first crystals 
to yield are those so oriented that they display 
the least resistance to stress The degree of this 
is limited sinco they are held in a rigid matrix of 
other crystals Hardening takes place along tho 
slip planes and the movement is finally arrested 
Limited slip then takes place on other crystals 
which now present tho least resistance to the 
stress, and they in their turn are hardened The 
process is then repeated in other crystals. Tho 
net result is that in this case the planes of slip are 
not uniform but bent. According to van I.iempt, lT 
“ In this way strains are produced in the crystal 
because the original distance of the atoms has not 
remained quite the same and the electron lattico 
has been distorted. The deformed metal is now in 
a labile oondition. The lability is locally the greater 
as the strain increases. If the deformed metal is 
now brought to a high temperature there will be 
an inclination to return to the stable oondition.” 

The method of critical straining consists in 
straining the crystals of an aggregate in such a 
way that when it is heated only one of the crystals 
recryitallises and forms a nucleus. On continu¬ 
ing the heating, the remainder of the crystals, 
whioh are in a labile condition, gradually recrystal- 
liae and aline themselves on the single nuoleus. 
Ultimately, therefore, a eingle crystal W is 


obtained. If, however, tho bar were heated at a 
higher temperature, a number of strained crystals 
would reerystalhse forming nuclei, and each of 
these would act as a crystallisation centre. The 
result would be a bar containing as many crystals 
as there were nuclei The reason why in any 
given set of experiments only some of the bars 
become monocrystalline is that it is not always 
possible to ensuro that only one labile crystal 
recrystallises in the first instance. This method, 
in fact, permits crystals of any desired average 
size to bo grown from a polycrystalline aggregate, 
since it is only necessary to adjust the degree of 
strain and the temperature to the requisite oon¬ 
dition In this respect it is the most general of 
the methods available for proparing large crystals 
Moreover, it is quite independent of tho melting 
point of the metal or alloy. In another sense, 
however, it is more restricted since it depends on 
the response of the crystal lattice to stress and the 
liability of tho metal or alloy to form twin crystals 
on being heated If such liability oxisIb, single 
crystals cannot he prepared by this method 

Orientation of the Crystals in Sinolf, 
Crystal Test-pi Kens 

The only satisfactory method of determining 
the orientation of the crystals is by X-ray analysis. 
The original method of determining the crystal 
axes was worked out by Muller 1 * It involves the 
preparation of bare of square section and the photo¬ 
graphing of the reflections from the crystal planes 
A special arrangement is required for mounting 
tho bar so that it can be rotated on a vertical 
axis and photographed in tho desired positions 
Miiller found that tho reflections from unstrained 
bars are perfectly clear and sharp and are obtained 
within a narrow sotting angle, whereas, if the bars 
are str&med, the reflections become 1 fuzzy ’ and 
are spread over a wider setting angle, the width 
of which increases with the extent of the distor¬ 
tion. In Mtiller’s method the data oan only be 
obtained for a very thin surface layer of the test- 
pieoo. The measurements wbioh he made, how¬ 
ever, on the various parts of the surface, showed 
that this layer had the same orientation relative 
to the reference plane over the whole surface. 
It seems probable, therefore, that the same thing 
holds for the entire rod. 

I will now deal briefly with two questions to 
whioh the method of X-ray analysis gives definito 
answers: (1) Are the single crystals obtained m 
the various ways I have described perfect crystals 
in the sense that the orientation of their atoms is 
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the ultimate straw is considerably less and in no another octahedral plane came into a position 
case exceeds 80 per oentof that of the polyorystalline whore its inclination to the axis was the same as 
metal. that of the slip piano. In these circumstances it 


Tho first complete mathematical and quantitative 
analysis of the distortion of a singlo metal crystal 
was also carried out on aluminium, and forms the 
subjoot of tho Eakerian Lecture by Taylor and 
Elam in 1923.** The analysis was carried out on a 
square bar raaohinud from a round bar and involved 
the marking of each face with a scratch parallel to 
the length of the axis of the specimen, and by cross 
scratches at 0 5 in. intervals. The dimensions of 
the test-piece were 1 -0 cm. x 1 -0 cm x 20-0 cm 
The faces were numbered 1, 2, 3, 4, so that when 
the specimen was placed upright in the testing 
machine tho faces appeared in this order w hen the 
observer moved round the machine in an anti¬ 
clockwise direction. At each successive stage of 
the test, the extension between each pair of cross 
marks was measured on each face The angles 
between cross scratches and longitudinal scratches 
were also measured. In addition, the thiekness of 
the specimen between tho pairs of opiiosite faces, 
and the angle between neighbouring fuel's, were 
also measured These sufficcsl to determine tho 
nature of tho distortion (Fig fl) 

These investigators found that up to an exten¬ 
sion of 40 per cent elongation the crystal dis¬ 
torted by slipping or shear on one plane 'Hus 
plane was found by X-ray measurements to be 
an octahedral plane (111) of the crystal. The 
direction of shear was also determined and found 
to be along one of the three principal lines of 
atoms m the octahedral plane. When the speci¬ 
men v as extended beyond 40 per cent elongation, 
it was found that the distortion was no longer due 



wns clear that slipping might occur on both 
planes simultaneously, and it was verified that 
this was the ease (Fig. 7). 

This investigation furnishes tho explanation 
of the drawing down of round single crystal 
test-pieces of aluminium in the tensile test into 
acute ellipses It is due to the slipping 
>f the crystal on two conjugate planes. It also 
.tablished a further important point. Hitherto, 
he evidence with regard to tho yielding of a 
metal by slip had been purely qualitative. It had 
not been shown that tho deformation when a 



metal crystal is strained 
is such as could be pro¬ 
duced by slip Tho 
quantitative measure¬ 
ments in this paper 
Bhowed for tho first time 
that this is the case, and 
it has been left to Taylor 
and Elam to complete in 
this way the original dis¬ 
covery of Ewing and 
Rosenhain. 

The second paper by 


to slipping on one plane. This was explained by | 
the authors, who showed that the effect of the 
shear was to rotate tho axis of the specimen [ 
relative to the crystal axes in such a way that I 


Taylor and Elam,** on 
the plastic extension and fracture of aluminium 
i most interesting test. Previ¬ 
ously they had analysed in a similar way the dis¬ 
tortion of other single crystal bars in whioh sli pping 
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begins on one plane and afterwards continuos on 
two, when the bar has moved into the position of 
conjugate slipping. They predicted that if the 
crystal axis of the unstrained crystal were origin¬ 
ally in the position where double slipping could 
occur, it should begin at once. Among tho large 
number of crystals grown by Miss Elam and 
myself, one was found the axis of which corre¬ 
sponded very closely to this position On dis¬ 
torting this in tension, it was found that double 
slipping began almost at once and continued 
throughout the whole of tho remainder of the 
extension. Not only this, but also the amount 
of slipping which occurred on the two planes was 
practically equal and tho axis of tho specimen 
scarcely changed diu-ing the whole of the tesi 
One other conclusion also follows from these 
tests, namely, that whatever tho original orienta¬ 
tion of the crystal in the test-piece, it always 
breaks in the samo position. 

The question then arises, does the single crystal 
remain a single crystal throughout the extension 
up to fracture, or does it break up ? Evidence 
on this point is contained in Muller's paper (loc cit) 
in tho character of the spots reflected by X-rays 
In the unstrained specimen tho reflected spots are 
very small and only obtained within a small 
setting anglo. When extension began tho range 
of reflection frequently increased, and tho size 
of the reflected spots became larger Assuming 
that tho material does break up into small crystals, 
it is possible from the dimensions of the reflected 
spots to mako a rough estimate of the maximum 
angle between the surfaces of a pair of those small 
crystals. It was found that this angle amounted 
sometimes to several degrees. Milller infers that 
this result shows tho actual breaking up of the 
test-piece into smaller crystal aggregates As, 
however, these remain oven after a considerable 
extension of the test-piece very nearly in the same 
position, the test-piece can still Iks raacroscopically 
considered as being a single crystal. A Ijaue 
photograph was taken of a test-piece at the very 
edge where the specimen was broken. The pattern 
which resulted showed tho existence of relatively 
large crystals near the odge. It is clear from this 
that the metal crystal exhibits great resistance 
to destruction by mechanical stress. 

It is well known that when a metal is distorted 
in tension it breaks by shear stress, and that this 
is at a maximum at 45° to the long axis of the test- 
piece. Supposing that aluminium were a stronger 
metal and that it were possible to break it by 
shear stress on one plane, and supposing* that 


we could find a single crystal test-piece tho plane 
of slip of which was oriented at 45° to tho longer 
axis, wo should expect the fractured surface to be 
not a wedge but a plane surface inclinod at 45° 
to tho test-piece. Since we cannot do this with 
aluminium, owing to its weakness, it seemed inter¬ 
esting to discover whether it could not lie hardened 
by tho addition of alloying clement which does not 
destroy its crystal symmetry, and that it might 
thus bo made to have tho property of slipping 
only on one plane before it fractured. Miss Elam 
succeeded in doing thiH by dissolving 18-0 per cent 
of zinc in aluminium, and this, in spite of tho 
fact that the lattice of zinc is not face-centred 
cubic but close-packed hexagonal This is a 
one-phase alloy It was converted into a single 
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crystal test-piece by tho method of critical strain¬ 
ing and heat-treat ment and was then tested m 
tension. It pulled out almost entirely on one 
principal cleavage plane, ulthougli there were 
signs of a second plane oil which slipping hail 
occurred at approximately 90 5 to it. Both planes 
made angles of approximately 45° with the axis of 
the test-piece (Fig 8) It is < lear, therefore, that 
fracture did occur on the plane of maximum shear, 
which is in strict accordance with theory So far 
as I am aware, thiH is the first time that it has 
been ixwaible to test this 
Taylor and Famm, in a paper on the distortion 
of aluminium crystals under compression, 14 have 
found that this is of the same nature as that which 
occurs in tension. It is due to slip parallel to a 
certain crystal plane and in a certain crystallo¬ 
graphic direction, and the choice of which of 
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twelve possible orystallographically similar types 
o{ slipping actually occurs, depends only on the 
components of shear stress in the material and not 
at all on whether the stress normal to the slipping 
planes is a pressure or a tension. 

Sinole Crystals of Iron. 

The study of the distortion of single crystals of 
iron has yielded results of quite remarkable 
interest. The lattice structure of this metal is 
difioront from that of aluminium. It is body- 
oentred cubic, that is, then* is an atom at each 
corner of the cube and one in the centre. The 
planes having the largest number of atoms and the 
largest distance between neighbouring planes are 
not the same as in the face-centred cubic lattice. 
For this reason alone, therefore, it was import¬ 
ant to study the distortion of the single iron 
crystal But there was a further reason The 
slip bands of the majority of metals formed in 
plastic deformation arc straight, whereas those of 
iron are nearly always curved. Nearly all previous 
workers in this subject have assumed that the 
iron crystal has a plane of slipping which is a 
crystal plane, and they have attempted to correlate 
the slip lines with the traces of crystal planes 
These attempts have not met with success, but 
the work of Osmond and Cartaud “ constitutes 
a notable exception. They pointed out that the 
slip lines which occur when an iron crystal is 
strained are curved, and they could find no relation- 1 
ship between these either as a whole or in their 
detail and the crystallographic planes. 

Taylor and Elam studied the distortion in 
tension of single iron crystals prepared by Edwards 
and Pfeil.** They concluded that when an iron 
crystal is distorted in tension it docs not slip along 
a crystallographic plane, but that the paititles of 
metal “ stick together along a ceitain crystallo¬ 
graphic direction and tho resulting distortion may 
bo likened to that of a large bundle of rods which 
slide on one another. The rods stick together in 
groups or smaller bundles of irregular cross sections 
and the slip lines which appear upon tho polihliod 
surface arc the traces of these bundles on that 
surface ” This conclusion has been tested by 
(lough, who subjected a single crystal of iron to 
alternating torsional stresses. The specimen was 
ultimately fractured by fatigue, precautions being 
taken to prevent the development of fatigue 
cracks to any great extent. Careful micro¬ 
scopical examination showed that the slip bands 
differed entirely in appearance at different por¬ 


tions of the specimen, but all bands could be de¬ 
scribed as belonging to one of the following types ; 
(1) One set of straight parallel bands; (2) two 
sets of bands of differing slopes, those of each set 
appearing to be straight or nearly so; and (3) dis¬ 
tinctly ‘ wavy ’ slip bands having a well-defined 
average slope and limits of slope but impossible 
to resolve into combinations of straight slip bands. 

Gough’s analysis led him to the conclusion that 
alpha iron does slip on crystal planes, but that 
instead of it always taking place along planes of 
one type, it may take place on any of the (112), 
(110), or (123) planes, ft» only under very special 
conditions that any one of the planes will coincide 
with the piano on which the value of the shear 
stress resolved in the octahedral direction is the 
maximum. In general, therefore, slip will ooour 
on two sets of planes simultaneously It is this 
which gives iise to the generally curved nature of 
the slip bandB and the very complicated arrange¬ 
ment of which tho duplex and ‘ wavy ’ bands 
are types This is the view of the distortion of 
the single iron crystal which is now generally 
accepted The character of tho slip accounts for 
a property of iron of the highest imjiortance, 
namely, its tendency to break with a fibrous 
fracture 

Magnetic Characteristics. 

Plasticity ib only one of tho properties of metals. 
It is the one of greatest importance to engineers 
and metallurgists, but from the general point of 
view of physics all properties are important. 
Physicists have recognised in single crystals a new 
approach to many of their problems, and each 
year this form of metal is being used to an increas¬ 
ing extent os a means of obtaining data on some 
of the fundamental phenomena of matter Mag¬ 
netic, electi ical, tlieimal, and optical properties 
have been measured for crystals of many metals 
and of different orientations, and it is only possible 
to mention a small proportion of this work. 

Investigations of the magnetic properties of 
single crystals of iron have been carried out by 
Honda, Kaya, and Mashiyama. 17 They prepared 
single crystals of iron wire 68-1 mm. x2 4 mm. x 
1-81 mm. by tho method of critical strai ning and 
heating They found that tho hysteresis loss of a 
single crystal of iron is only one-tenth of that of 
ordinary transformer iron, and that it increases 
rapidly with increase in the number of crystals 
in unit volume. Tho initial and maximum per¬ 
meabilities of iron wore found to decrease with 
the number of crystals in unit volume. 
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A set of five crystal rods, of which three had 
their axes approximately lying in the (100) plane, 
and two in the (110) plane, was prepared. The 
magnetic expansion of those roils was measured, 
and the following observations were made: 
(1) The magnetic expansion of single crystals of 
iron is generally very large as compared with that 
of ordinary iron (2) The magnetic expansion 
in the direction of the tetragonal axis is always 
positive, whereas in that of the trigonal axis it 
is always negative. (3) The magnetic expansion 
curves for crystals of intermediate orientations 
are determined by the resultant of the above 
expansion and contraction. (4) The magnetic 
expansion in ordinary polycrystalline iron is a 
differential effect of the expansions and contrac¬ 
tions of the numerous crystals of random orienta¬ 
tions. The work of these Japanese investigators 
has therefore demonstrated that hysteresis loss 
and permeability are functions of the number of 
crystals in unit volume, and that magnetic ex¬ 
pansion is a directional property of the crystals. 

A similar research was carried out by Gerlaeh ** 
The results obtained were in substantial agree¬ 
ment with those of Honda and his co-workers, 
and the magnetic properties of single crystals 
were shown to bo definitely directional. It was 
found that the initial permeability is greater in 
the tetragonal than in the digonal direction, and 
that saturation in the tetragonal direction occurs 
at a lower magnetic foroe than in the digonal 
direction. This investigator found that slight 
deformation produces considerable changes in 
magnetio properties, and attributed the Bmall 
discrepancies between his results and Honda’s 
to the existence in the latter of slight mechanical 
disturbances. The effect of these was most 
marked in the curves connecting field intensity and 
intensity of magnetisation 

The longitudinal magneto-resistance effect in 
single crystals of iron has been investigated by 
Webster * He measdred the change of resistance 
in a longitudinal magnetio field for three different 
orientations of iron crystals. He found that for the 
tetragonal direction there is no change in resistance 
in a longitudinal magnetio field, whereas in the 
trigonal and digonal directions tho oleotrical re¬ 
sistance begins to alter when a magnetic intensity 
of about 800 c.g.s. units is attained. 

Various magnetio properties of nickel crystals 
have also been determined, principally by Kaya 
This investigator found that up to an intensity of 
magnetisation of 206 o.g.s. units, nickel crystals 
are isotropic, but that above this intensity tho 


magnetisation vanes for different directions of tho 
applied field. Trigonal, digonal, and tetragonal axes 
are in decreasing order of magnetisability, which 
is the reverse of the order found for iron The same 
investigator measured the change in electrical 
resistance of single nickel crystals in longitudinal 
and transverse magnetic field. In a longitudinal 
magnetic field, every direction of the axes shows 
an increase in resistance, the amount of increase 
being in the decreasing order [111], [110], and 
[100]. These results differ from those obtained by 
Webster, who found no increase in resistance for 
the [100] direction m iron crystals 

The magnetic expansion of single crystals of 
nickel has been measured by Masiyama He found 
that m a longitudinal field the magnetic expansion 
is always negative for all fields and in all directions, 
and that the absolute amount of contraction 
decreases in tho ordei of the direction [100], [110], 
[111] The transverse effect was found to be the 
opposite of the longitudinal. 

Electrical Conductivity. 

A considerable amount of work has been done 
on the electrical conductivity of single crystals, 
and in general it has been found that for those 
belonging to the cubic system tho resistivity is the 
same in all directions, while for those in other 
systems the greatest resistivity is found to be in 
the direction of the planes on which slip most 
easily occurs. 

In comparing the difference between bingle 
crystal and polycrystalline bars of zinc with respect 
to thermal and electrical conductivity over the 
range -250° C. to +100° C., Lewis and Bidwell 
found that (1) The thermal conductivity decreases 
smoothly, but not linearly with riso in temperature. 
(2) Single crystals of zinc, measured in the direction 
of the basal plane, have 11-18 per cent better 
thermal conductivity at 0° C. than polycrystalline 
bars. (3) Single crystals of zinc have 20-30 per 
cent less electrical conductivity at 0° C. than 
polycrystalline bars. 

Bridgman has conducted numerous investiga¬ 
tions on the conductivity and thermal electro¬ 
motive force of crystals of low symmetry. In 
1926 he published a paper on the thermal con¬ 
ductivity and thermal e mi.* 1 of single crystals of 
zmo, bismuth, cadmium, and tin. Both properties 
were shown to vary with the orientation of the 
crystals, and this variation was particularly 
marked in the case of tho thermal e.mi. Using 
improved methods of casting single crystals whioh 
permitted the production of a wide range of 
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orientations and a more aoourate means of measur 
ing the thermal e m f and resistance he was able 
in 1928 * l to demonstrate more clearly the relation 
between these properties and the orientations of 
the crystals He found that the thermal e m f 
was a linear function of cos 1 , where 0 is the anglo 
between the axis of the crystal and the length of 
the rod This venhes the relation of Kelvin and 
Voigt about which Bndgman on the basis of his 
previous work had expressed doubt 

Density 

It has been found that the density of iron single 
crystals is 0 037 per cent greater than that of tne 
polycrvstalhno material that that of nickel single 
crystals is 0 110 per ctnt greater than that of the 
polyorystalline material and that the density of 
aluminium single crystals is 0 034 per cent greater 
than that of the poly crystalline materials 31 

Electromotive Characteristics 

Measurements of the electrode potential of single 
crystals of zinc have been earned out at \ enching 
University Peking by Paul A Anderson 11 The 
results indicate that the primary cleavage plane of 
zinc—the basal pinacoid—yields constant and 
reproducible values of the electrode potential and 
that this value is the same as that obtained from 
electrolytioally deposited crystal conglomerates 
This result seems to indicate that in the electro 
lytically deposited conglomerate the crystals have 
a random orientation and that the basal pinacoid 
plane has the maximum electrode potential of all 
planes Attempts to prepare rmc crystals with 
naturally developed secondary faces proved un 
successful and measurements of electrode potential 
were made on artificially prepared surfaces The 
results obtained m this way indicated a qualita 
tivelv regular decrease of potential with increase 
in the angle between the plane under consideration 
and the primary cleavage piano 

An invc stigation of the relation between electrode 
potential and the density of the atom on different 
pianos of zinc crystals has also been earned out in 
the Umvcreity of Latvia 34 The results obtained 
in this investigation did not agree with those 
already mentioned and no difference could be 
found in the potentials of different artificially 
prepared planes 

It is very probable that the electromotive 
characteristics of a metal vary with the onentation 
of the surface on which they are measured but 
the vanauon in these characteristics is difficult 
to measure on artificially prepared surfaces The 
Latvian investigators attributed the negative 
results obtained to this fact They pointed out 
that polishing filing or rubbing with emery 
disintegrates the crystallographic planes and the 
resulting structure is indefinite and shows no 
differences of potential whereas etching with 
dilute adds attaoks the surface very unevenly and 


no definite plane results It is probable that the 
results obtained by Anderson were qualitatively 
correct but definite confirmation of these must 
await measurements of the electrode potential of 
naturally developed faces 
It is clear from the foregoing results and others 
which it has not been possible to include that 
both the mechanical and physical properties of the 
single metal crystal are in the majority of cases 
directional This fact is more strikingly illustrated 
in the mechanical tests because the Bingle crystal 
test pieces undergo distortion and assume new and 
striking forms In both categories however the 
properties of the single crystal differ from those of 
the crystal aggregate depending upon its particular 
orientation Single crystal alloys have been investi 
gated to a less extent but m so far as evidence is 
available it indicates that the same holds for 
them The scientific investigation of metals in the 
future will have to take into account both the 
monocryetalhne and the polycrystallino states and 
the variations m any particular property which 
may be secured by varying the onentation of the 
crystal This will involve tne controlled production 
of single crystals m particular orientations a field 
of investigation which is only just being opened up 
Know It dge of the mechanics and physics of the 
metal crystal w only in its infancy From the point 
of view of pure science it ib the single metal 
crystal which will have to be investigated in the 
first instance That of the crystal aggregate of 
any particular average size should follow at a later 
stage Such knowledge will form the basis of the 
scientific manufacture of metals and alloys possess 
mg properties which can bo specified with accuracy 
and certainty 
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came in from outride. Kolhorster himself had 
computed p»0'55 as reported in Meyer and von 
Schweidler’s book, p. 606. Bowen and 1 had at 
that time no other observations to guide us, nor 
did any more appear for more than a year there¬ 
after. Since all conceivable sources of error would 
make our results come out too high, the fact that 
our balloons came down with a discharge of approxi¬ 
mately one-fourth the expected value was definite 
unambiguous proof to us that a radiation of such 
a coefficient as we had assumed in our computa¬ 
tions did not come in from outside, that rather, if 
the observed effects wore due to extra-terrestrial 
rays at all, these rays had to lie very much harder 
than had been supposed, and we so reported at the 
meeting of the National Academy of Sciences held 
in Washington in April 1922. In doing so, we 
did not reflect in any way upon our predecessors 
Wc obviously had no choice but to report our 
findings. Indeed, we had so much confidence in 
Hess and Kolhbrster as observers that we felt that 
the very largo discrepancy between their results 
up to 0 km. and ours up to 15 5 km cast so serious 
doubts upon the adequacy of hypothesis No 1 that 
we spent a year preparing new experiments on 
absorption coefficients of the penetrating rays to 
enable us to differentiate sharply beta een hypothesis 
No 1 and hypothesis No 2, since No 3 hod a 1 rea<ly 
been definitely eliminated by deckel's experiments, 
now’ checked by Hess, Kolhdrster, and ourselves 

It was eighteen months later, after l)r Otis anil 
I had made our absorption experiments with lead 
and water on top of Pike’s Peak, that we found 
that those discrepancies between Bowen and 
Millikan’s and Hess and Kolhdrstor’s balloon find¬ 
ings, discrepancies which had caused us so much 
concern and raised so much doubt about the inter¬ 
pretation of the penetrating rays, had been removed 
by Dr. Kolhorstcr’s 1923 work in the Alps, which 
yielded /i/P = 0-25 per metre of water, a result which 
is in substantial agreement with our sounding 
lialloon data, as we have definitely shown." The 
difference in the ionisation to be expected at the 
top of the atmosphere between /»— 0-25 and n *- 0 57 
is enormous, ana the sounding balloon flights wore 
tho first to reveal the untenableness of the last 
figure. I believe that all recent work is m sub¬ 
stantial agreement with the first figure We have 
never thought it nocessary to contradict or to 
answer at all the critiques of our sounding balloon 
experiments, for the simple reason that the data 
obtained in these balloon flights appear to speak 
for themselves since tho result yielded is now 
generally accepted. 

Our critics charge l)r. Cameron and myself with 
misrepresentation because we said that “ up to this 
time the increasing rate of discharge was the sole 
phenomena upon which the hypothesis of rays of 
cosmic origin rested ", but they Insert the year 1925 
instead of the correct year, 1922, and then quote 
Kolhdrster’s 1923 data to show our error. Tho 
table given in Meyer and v. Schwcidler's “ Radio- 
activitat ” (1927), p. 606, actually records no 
absorption coefficient obtained up to 1922 in any 
way except from measurements in air. ‘ 
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The only remaining point of criticism of our 
article is in our statement that our observations 
at great depths in the water of high-altitude snow- 
fod lakes, definitely shown by long tests to be free 
from radioactive impurities, represent the first 
time that the zero of an electroscope had been 
definitely determined. Our critics think that 
Borgwitz succeeded in doing tho same thing when 
he in 1915 took an unsealed electroscope into a 
salt mine and assumed tho non-oxistcnce of any 
radiations from radioactive impurities in tho 
surroundings For the purpose of assuredly 
eliminating completely both local and cosmic 
radiations, it scarcely seems to us that Bergwitz’s 
procedure in 1913 can be called a trustworthy 
determination of the zero of an electroscope In 
an instrument of a litre capacity containing air at 
atmospheric pressure, his reading was 8 ions at 
the surface, 4 ions in the salt mine With an 
instrument of the same volume and pressure our 
reading at the Hiirfaco is 7 ions, under 150 feet of 
water it is 16 ions The larger difference in our 
case probably means that we are better screened 
from local effects In any ease, unless careful 
tests for such screening were made, we doubt if 
Dr Bergw itz himself W’ould call it a zero determina¬ 
tion However, we arc very glad to bo informed 
of lus experiments, which we hail in fact overlooked 
The worst case of misunderstanding and mis¬ 
statement that 1 have seen, however, is met with, 
not in connexion with articles on cosmic rays, 
though probably due to misconceptions engendered 
by these articles, but in a review of a short article 
I wrote by request for the Amcncan Philosophical 
Society on “ The Last Fifteen Years of Physics ” 6 
which is abstracted m the Phymkahsrhe Bcnchte, 
Apnl, vol. 8, p 465, No. 7 , 1927. In so short a 
review as I had to give here of so huge a field, it is 
of course impossible that any two people would 
scloct precisely the same group of advances to 
emphasise, but if there was any national bias in 
tho list selected I was completely unconscious of it 
Furthermore, such bias was not noticed by the 
best informed European physicist of my acquaint¬ 
ance, who actually vis&l tins particular articlo 
before it went to press. Tho reviewer’s misunder¬ 
standing and misrepresentation of the article is 
presumably due to preceding misconceptions, and 
barely possibly in part to the fact that in this 
necessarily very sketchy enumeration of a number 
of important advances, I repeatedly inserted 
references to my book on *’ The Electron ” or to 
my more extended articles hko those on cosmic 
rays, merely for the sake of giving the reader 
opportunity to look up, if ho wishod, ray more 
complete discussion of the advances under con¬ 
sideration. Tho reviewer appears to have taken 
these references, without looking them up, as 
claims of disoovory by mo, whereas they actually 
contain merely the history of the advances, altogether 
objectively presented. Actually no such claims as 
the revietoer asserts are either made or implied. 
Again, therefore, I beg the reader to read the 
article in question before he draws any conclusion 
about it. 
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Returning to the main question here under dis¬ 
cussion, there can be no doubt whatever about the 
faot that every country tends to get its own 
contributions out of their true perspective. Having 
been brought up, scientifically, largely on German 
books, I well recall my surprise, when I had 
opportunity to spend a few months of study in 
Paris and Cambridge, to find how badly I had 
underrated French and English contributions to 
the development of physics, an error which a few 
months of study in these centres was well calculated 
in its turn to correct It is in this correcting of 
perspective that the great value of foreign study 
lies. 

We Americans have in the past made so few 
contributions ourselves, and have been brought up 
so completely on foreign books, and in foreign 
schools, that we have been in a particularly 
favoured position for appraising the contributions 
of other countries, without being too much impressed 
with our own scientific importance, since every¬ 
body has recognised the fact that we had none 
That we, too, arc beginning to be charged with a 
nationalistic bias in science is perhaps merely an 
indication that some contributions arc actually 
beginning to come from this side of the water. 

As international contacts in science increase, and 


they are now doing so more rapidly than ever 
before, it is not too much to expect that soienoe 
will very soon become more completely objective 
that it has been heretofore There will be two 
signs of the approach of that hoped-for day : first, 
a decreasing amount of international olauning of 
priorities ; secondly, and even more important, a 
decreasing amount of suspicion of nationalistic 
motives and of making of unwarranted charges of 
prejudice in the presentation of work. 
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The Welland Ship Canal. 


r PHE opening on July 1 of the reconstructed 
A Welland Ship Canal between Lake Eric and 
Lake Ontario marks an important stage in the 
developments of the North American waterways 
which will ultimately enable largo vessels to pass 
between the Great LakcH and the Atlantic Ocean 
Lakes Superior, Michigan, Huron, Erie, and 
Ontario constitute the greatest lake Rystem m the 
world, and owing to their geographical position and 
the rapid exploitation of the vast natural resources 
of tho North American continent, the traffic on 
them, already of enormous proportions, is steadily 
increasing Ore, coal, and gram form the greater 
part of tho cargoes earned, and the vessels em¬ 
ployed are especially constructed for the quick 
stowage and discharge of cargo Many of them, 
too, are of very large dimensions, there being more 
than 300 vessels of 000 feet or more in length In 
1926 one vessel earned a single cargo of 15,900 
tons, while 12,000 tons of ore have been loaded m 
about a quarter of an hour. Owing to climatic 
conditions traffic is only possible for seven or eight 
months in the year, but in this time a greater 
tonnage passes between Lake Supenor and Lake 
Huron than passes through the Suez Canal, the 
Panama Canal, and tho Manchester Ship Canal 
combined. 

Between Lake Superior and the Atlantic, how¬ 
ever, there are three natural barriers to shipping, 
the first between Lake Supenor and Lake Huron 
which has led to the building of great locks on both 
the Canadian and United States sides ; the second 
between Lake Erie and Lake Ontario, formed by 
the Niagara escarpment across which the Welland 
No. 3166, Vol. 126] 


('anal runs, while the third lies in the unnavigable 
stretches of the St Lawrence below Lake Ontario, 
to avoid which the St Lawrence Canal was con¬ 
structed. This canal at present only admits of tho 
passage of vessels about 260 ft in length, but its 
enlargement is already being discussed. One 
interesting feature of the traffic through tho canals 
is that bhips, whether Canadian or American, pass 
through free of tolls 

The Welland ('anal is situated a few miles to the 
west of the River Niagara and runs practically 
north and south from Port Weller on Lake Ontario 
to Port Colborne on Jjake Erie, the distance being 
about 25 miles. Between the lakes there is a 
difference of level of 325 ft. The first Welland 
Canal was built a hundred years ago with forty 
small wooden locks admitting the passage of vessels 
of 71 ft draught. In the 'forties of last century 
the canal was reconstructed with twenty-seven 
locks 120 ft. long, 26 ft wide, and 8$ ft. of water. 
It was again reconstructed in the ’seventies with 
locks 270 ft m length, 45 ft beam, and 14 ft. of 
water, and the traffic by 1904 had grown to 620,000 
tons and by 1914 to 4,000,000 tons per annum. By 
then the decision to convert it into a ship canal of 
the first order had already been made, and the 
canal to-day has but eight looks, but these are each 
820 ft. in length, 80 ft. wide, and with 30 ft. of 
water over the sills. 

Needless to say, the present reconstruction of 
the canal has involved engineering works of the 
first magnitude. Embankments, breakwaters, 
harbours, storage basins, spillways, weirs, bridges 
have all had to be built, while the most important 
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feature of the canal ih the flight of three twin 
looks. Nos 4,6, 6, which have boen built at Thorold 
and constitute a structure 4100 ft in l< ngth and 
more than 300 ft wide The three locks together 
have a total lift of 119} ft being 54J ft greater 
than the lift of the three locks at Gatun on the 
Panama Canal The locks are not so large as 
those in the Panama Canal which arc 1000 ft long 
and 110 ft wide but the lift for such a work is 
unprecedented The walls for the greatt r part an 
formed of roinfonod concrete monoliths 60 ft in 
length 

During the past yeai a fully illustrated account 
of the canal and its construction has been published 
in Engineering and the articles have included 
descriptions of the great excavating mvchints th< 
travelling forms and the concn ting plants w ith the 
aid of which the massive walls have been built 
In the Panama f anal ships are towed thiough b\ 


electric locomotives but in the Welland ( anal they 
will proceed under their own power Every pre 
caution however, has been taken against accident 
the twin locks havo double gates and wire rope 
hawsers guard the entrances to the locks Ihc 
gates themselves are 82 ft high 48 ft wide and 
5 ft thick, each weighmg 480 tons For the control 
of the gates and the working of the numerous 
large sluices and valves throughout the system 
electrical machinerv has been installed and cuirent 
for this will next vear hi available from a power 
statiem placed at the foot of the three twin locks 
This will contain thiee 5000 li p hydraulic tur¬ 
bines working under a head of 180 feet lho 
wheilc of this great work has been earned out b> 
vanous eontractois winking under the direction 
of the IXpartment of Itailwavs and ( minis of the 
Dominion with Mr Alex I Grmt as 1 nginccr 
in C barge 


News and Views 


lnb dihtourso by Sir Harold Carpenter which wo 
publish to day os a special supplement provides a 
very complete survey of the important remiltH which 
have boon obtainod by tho study of single ciyatals of 
metals Whilst ordinary metals consist of a laige 
number of crystals with their axes diiected moil oi 
less at random means have been devised foi pio 
ducing specimens large enough foi tho tests usually 
applied by the engineei to metallic sjiec linens but 
consisting of a single individual An extensive held 
has thus been opouod up for tho study of the | top 
eities of solids Ihe use of smgle crystals eliminates 
one veiy obscuie factor the existence of boiuidancs 
of unknown pioperties between the eiystals and also 
by limiting the duet turns m which slip eati oeeui 
under the influence of stress greatly simplifies the 
geometrical conditions of a mechanical test The 
Btudy of the electucal and especially ot the magnetic 
properties is correspondingly simplified It becomes 
I>OHsible to comjiare the projierties of metals with 
those of ionic crystals sueli as roek salt which have 
so far proved inoHt amenable to theoretical treatme nt 
The work on metallic single crystals is thus certain 
to throw much light on a problem of the greatest 
interest to tho engineer as well as to the physicist 
that of the cohesion of solids 

.Tilf methods adopted by the ciystallogrnpher for 
growing perfc ct crystals of salts fail completely when 
applied to metals and it lias been necessary to deviso 
new methods For readily fusible metals, the slow 
sohdifioation of the molten metal in a tube coolod 
from one end has proved most successful, but other 
means of attaining the same end have proved their 
value Tho production of very large cry a tala m homo 
geneous metals by suitable annealing after critical 
strain, due originally to bir Harold Carpenter and 
extensively apphed, especially by him and Miss Clam, 
has furnished the material for the detailed study of 
the deformation of smgle crystals, in winch the X ray 
method of examination has rendered such Valuable 
No 3160, Vol 126] 


service**. Lastly the ingenious method of tho Dutch 
investigators depending m the dee omi>osition of the 
vapouts of metallic i dales by heat has mode avail 
able crystals cf semo cl the most rtfiuetoiy of the 
metals Then, still remain many unsolved problems, 
and there is still no general agiceme nt as to tho nature 
of tho procoss of hardening by cold woiking but Sir 
Harold Carpenter clearly indicates the unmonso ad 
vances in the studv of metals mado p issiblo by tho 
m w technique 

The Institute of Fliv mt s a short time ago appointed 
a committee to inquire into the possibility of drawuig 
up a catalogue of appaiatus which hiul boon used in 
the course of investigations le admg to important dis 
covenea At the request of the e ommittno tho Insti 
tuto is now making a goneial appeal to all who havo 
chaige of histone apparatus Ihe ap|ieal, which is 
signed by Di W H bcolos Sir 1? W Dyson Sir W 
H Biagg Sir t A l’arsons Sir I f Thomsen Sir 
R T Lla/ebrook and Sir H it Lyons is mado with 
the object of obtaining information os to tho existence 
of a| paralus and tho rosoarches it was used in so that 
students of tho history ol science may be able to visit 
uleutify and study it It is also suggested that tlio 
committee could possibly assist tho owners if they so 
desire, to place the apparatus where it could be jior 
manontly bocure 1 to the nation In such institutions 
as the Suonco Museum, tho ( onsorvatoire des Arts 
et Mbtiors, tho Deutsches Museum, and the Smith 
soman Institution England, Franco, Germany, and 
America already possess extensive collections of great 
value, and there are probably few observatories, lab 
oratorios or scientific societies wluc h do not own some 
histone apparatus while other instruments are m 
pnvate hands Practically every private collection, 
however, is ultimately dispersed, and the compilation 
of such a catalogue as that now being formod might 
lead to the more histone apparatus becoming the 
nation s property As with pictures and other works 
of art, the selective principle should be apphod, and a 
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joint committee of the Institute of Physics and kindred 
societies would be a suitable body to art in an advisory 
capacity 

In the past, wars, notn, and fires have been the 
cause of the destruction of much valuable opjiaratus 
Gilbert s collection, which he bequeathed to tho Royal 
College of Fhysioians, was lost in the Great Fue of 
London Hevehus lost both observatory and instru 
raente by a fire at Danzig in 1670 , the great fire at 
Copenhagen in 1728 led to the destruction of Roiner s 
telescopes and the first observatory at St Petersburg 
was burnt down m 1747 One of the most deploiable 
of all losses was occasioned by the tire at the Volta 
Centenary Exhibition at ( omo in 1900 when Volta s 
original piles and c elite, etc who lost Wait have 
been no less destructive than fires 1 he manuscripts 
of Thomas Harriott, astronomer and mathematician 
disappeared dining the Civil War Giegoiy Saint 
Vincent the seventeenth century geometoi lost all | 
m the siege of Prague ( liladni lost some of his ac ous 
tical apparatus during the Napoleonic W aiu while 
Regnault after the occupation of Parts by the l>er 
mans, utumtcl to his laboratoiy at Sc vies to find 
his standard apparatus and tho lesults of Ms git at 
reseats hos on the expansion of gases luund The 
destruction of Priestley s libiaiv and apparatus is 
curred during the Jlumingham Riots of 1791 How 
important instillments may disapjienr unrecorded is 
shown by tho case of Sturgeon s c lectrical apparatus 
In 1821 the Royal Society of Arts rctoided the award 
of a modal and thirty guineas to Sturgeon for the gilt 
of his electromagnetic apparatus but this including 
the first electromagnet evei made has imfortunatc ly 
long since disappeared Such it may lie hojied will 
not happen to any unpoitant collection m tho future 
and we feel that the Listitute of Physics is doing a 
public service in obtaining iccords which should go 
far to provent sueh losses from hapjioning 

On lime 14 a huge meeting of univeisitv professors 
academicians, and scientific men met in the gri at hall 
of the Palace ot tho Apostolic Chancciy in Romo in 
commomoration of tho thud centenary of the death 
of Pnnco h odoru o C un tho founder of the 4c c ude mi a 
del Lincoi After intioductoiy remarks by tlio picsi 
dont. Prof Giusopjio < rianfranceschi Pi of Antonmo 
Anila recounted how the idea came to t esi of bringing 
together all scholars of that tune tho first sc nous 
attempt to organise human knowledge rccoided m 
history 1 his academic activity was to have its ccntie 
in Rome, but was to embtaoe the whole world then | 
known I* rom this suggest ion was torn the A ccadc mia 
del Lincei so namod from tlie power attributed to tho 
lynx (fa litu c) of seeing into the depths of tilings l ho 
most illustrious scientific men of tho clay supjKirtod 
the projoct, und Galileo was desuous ot becoming a 
member of tho Acndc my Pruf Anila c mplianwed tho 
fact that, so far us his astronomic al disc ovenes went, 
Galileo received nothing but help from the Church 
the opposition to him being based on lux persistence 
m his own special interpretation of tho sculpture* i 
Ceei himself made a large numbei of discoveries liear 
mg on the structure, functions and classification of 
plants, being the first to utilise the microscope in such ' 
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mvestigations, and m addition he made noteworthy 
contributions to mmeralogical and zoologioal know 
lodge Prof Anita was followed by the Rev Prof 
Agostmo Gemelli who traced the developments taking 
place after the death of Ceai, and indicated the relation 
ships between the original academy and the Accademia 
Pontificia dei Nuovi Lincei and the Reale Accademia 
dei Lincei of tho present day Prof Gemelli also 
contested tho now, expressed by certain historians 
that the ac tiv dies of the academy were often restricted 
as the lesult of clerical antagonism, especially that of 
the Jesuits 01 of lack of papal support 

Thf appointment of a Committee to consider and 
rejieirt on tho training of candidates and probationers 
foi apjiointment as forest ofhcois in tho government 
seivioe was announced in Nati rf of June 21 In 
directing attention to this C ommittee the Secretary 
of State for the C ohmic s points out that the proper 
| conservation and development of the forests of the 
British Finpirt is u pi ohlein whic li has been attrac ting 
mcieasing inteiest of lectnt veais and is one of gloat 
national impoitanre The ( olomal Office is rcapons 
ible fen tho management of about ono third of tho 
total finest area of the > mpirc Tt is rncognmed that 
tli< ( olomal Forestry Sctvicts have been very weak 
in numbers, whilst owing to changes or possible 
changes in the demands for diffe re nt kinds of timber 
it is becoming a matte 1 of urgent impottance to ex 
plm the possibilities of mukmg fuller uses of the 
tropical haidwood foicsts of the h input It is con 
sidend that a canful inquiry may show that theie 
mo some directions in which gieatu facilities may be 
made available f tr the ttaming of future forest officers 
lo undertake such an inqimy is tho rmttm d fire for 
the ap|M>intmt.nt of the C ommittt c 

Iohann Kt flfr is locogmxed as one ot tho founders 
of modem astmnomy, and his discoveries are known 
to every student of physical scionce Ho was to 
Germany what Galileo was to Italy and Newton to 
Ungland and it is therefore with interest we learn 
that atrangoments are being made to commemorate 
the tore ontonary of hu> death which falls on Nov 15 
of this year Kepler died m 1030 in the midst of 
tho Thirty A cais W ar, and was buiied in the chore h 
yaid at Katixbon but the cliurchyatd was practically 
dixtiovoel in the desjietate struggles of the timo and 
the site of lus grave is no longer known In 1803, 
however the venerable Pnnco Primate Dalberg, 
known foi lus love of tho fino arts, c rccted a cenotaph 
at Katisbon to Kcpkr s memory and the commeraora 
tion piocecdings will commence on Sept 24 before 
this mciuuiial with an address by Dr von Dyck, 
of the Munich lochmcal High School Tho same 
evening a meeting ot the Society of History and tho 
Society of Natural History will be hold and on the 
following day Prof Bauschmger of Leipzig will deliver 
an address in tho old Rcichasnal at Ratisbon The 
proceedings will bo bi ought to a close with an act of 
homage beforo the bust of Kepler in the Wallialla 
neat the city 

Manx places in Germany beside Ratisbon are con 
netted with the memory of Kepler Bom m the 
little town of Weilderstadt in Wurtemberg, Kepler 
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attended school at Maulbronn, was a student at the 
University of Tubingen, and in 1504 lieeame a pro 
fessor of astronomy at Gratz At Praguo he lived 
for a short time with lycho Brahe, and he afterwards 
hold piofeftborshijM at I uu Rostock, and at Sagan in 
bilesia There was nothing m his upbringing or 
surroundings to stimulate Koplei s interest in scicnco 
and from his earliest days ho hail a struggle against 
misfortune A sickly ihild of well horn but indigont 
parents, he suffered more than once from severe 
illness, he hail the unhappy experience of suing his 
jwirents sepaiate, while aftor his own maruage 
domestic affliction and jiefiiniary difficulties dogged 
his footsteps Even after receiving the appointrni lit 
of lmjieual mathematician to the hmporoi Rudolph 
his salary was often sadly in aneais, aud it was while 
attempting to obtain some money that he died at 
ttatisbon 1 ct amid all his difficulties he was able to 
publish no fewer tlian thirty soiiarato works and ho 
left hi hind twenty two volumes, of manusi ripts It 
was ap]>arently from the leituios ot Moestlin that he 
learnt of the i evolutionary views of C operate us while 
it was from tho long senes ot observations of lycho 
Biaho that ho obtained tho mntenal which enabled 
him to seaich out and enunciate the laws of planetary 
motion Reside the momonal at Ratishon there is a 
moniunent to Kepler at Woilderstadt a description of 
which was given m Natube of luly 21 1870 at the 
time it was unveiled 

An industry the breeding ot game buds which 
is well established in Great Hutain though on a 
small scale is attiacting greater attention in tho 
Lnitad States of America Already sotno of tho 
largest and most productive game farms in tho world 
have boon developed there and the supply is met by 
an over inciousing demand This has laigety to do 
with the development of the spoil of shooting m tho 
States for most of the game birds and then eggs are 
used for restocking State game departments and 
the shnotuigs of sjiortsmtn s clubs But in addition 
the demand for stock for piopugutmg und tho needs 
of bird fanciers and zoological gardens are so great 
that it ih seldom necessary to dis[iose of the birds for 
food tor the guidance of game bird breeders the 
U S Department of Agriculture has issued two 
farmers Built tins (Nos 1612 and 1613) on the piopa 
gation of acpiatic game birds and of upland game 
birds from which may be obtained concise and 
useful hints on the most up to date methods employed 
in the industry 

That alligators should have an economic importance 
so great as to merit the establishment oi alligator 
reserves and farms will surprise many readers, but it 
is perhaps more astonishing to learn that the use of 
alligator hides for one purpose or another has been m 
vogue in the United States since about 1800 Nowa 
days the industry concerns itself with the manufacture 
of trunks, travelling bags, purses pocket books shoes, 
and miscellaneous novelties, and the result has been 
a decline in the numbers of alligators which, m some 
places, threatens extinction In the beginning of this 
century the output of the United States tanneries 
was about 280,000 skins annually, valued at 420,000 
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dollaiH but dming the past few years the number can 
not have cxcoeeled 50 000 a year prices ranging from 
35 cents for a 3 foot skin to 3 or 4 dollars foi a 7 foot 
skin Accordingly the alligator onco denounced 
lias come to be protected b> local laws which enforco 
u close season a licence foi trappers and have even 
created a State Alhgatoi Reservation in hloncla 
This and much information about the habits tho 
hunting and the food of Allii/ator nnssisatpttnsis is 
tontamed ill Technical Built tin No 147 ot the Li S 
Department of Agriculture 

Ihf fundarnintnl scientific rosearoh work which is 
beuig earned out undei the t lothwoikers Research 
Scheme in the University of Leeds is year by year 
becoming more unjiortant and ieci iving more exten 
sivo recognition Pi rhaps no better indication of the 
value wine h is beuig placed upon this work in sc lontihr 
nicies e mild be given than that ac cordesl hy tho Royal 
Society which lias ree t ntly made a grant of £200 for 
a) paratus to facilitate tho \. ray work on textile fibres 
u]ion which Mr W T Astbury is engaged This work, 
along with tho physico chemical work unde r Mi J R 
S|ieakman is giadually clearing up the complex 
problem of the structun of tho wool fibre and in tho 
neai future it is piobahlo that knowing what wool 
really is better control of tho manufactunng processes 
may be tnsured This the wisdom of lunmng side 
by side, fundamental scientific resoaich and textile 
tee hnologv is bee Dining more and more justified 

Ihb. Department of /oology of tho British Museum 
(Natutal History) has lecnved from l ol 1 Wall a 
collection of mine than a thousand skulls and skeletal 
pre|>aiations of Indian snakes whic li is hj fat tho 
most complete collection of its kind ever assembled 
Ihe Depaitnient of Geology has ai quired by purchase 
a skeleton of tho short leggeel rhinoceros ltlcoctrai 
Jotunqt r from tho Pliocene of Kansas l S V In im 
portant addition to the loIIoi turn of mctuiritts is a 
fine moss ot niotoonc non weighing 2SS lb and form 
ing a eomplcto individual mass from South Rest 
Africa This was ono of si mi tlinty masses weighing 
about ten tons displayed in the Public Garden at 
Windhoek These hud been collected from the desert 
in the neighbouihood of Giboon m (treat Namaqua 
land where in prehistoric times there must have been 
a tembe showoi of onormons masses of iron Another 
valuable donation to the Depaitment of Mineralogy 
is a magnitie ent group of largo crystals of melantente 
(iron vitriol) found in ancient workings in the Skouno 
tissa mine C yprus Mr R C rawshay has presented 
to the Department of Botany 167 crayon drawings of 
Russula Russula is a genus of Agancoceae (toad 
stools) whioh is characterised by tho blight colours 
of its cap and the clearly cut, jiaper like gills Mr 
Crawshay has just published a book, bpore Oma 
mentation of the Russulas , m which a classification 
of the species on the basis of the spore characters has 
been fully worked out In this work it was impossible 
to publish diswings of the fungi which were examined, 
and consequently the original drawings have an addi 
tional value 

As a memoual to the late Sir George Boilby, the 
distinguished chemical engineer, who died m 1024, a 
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fund was collected in 1026 from the interest on which, 
at the discretion of the administrators awards are to 
be made from time to time to British investigators in 
science, to mark appreciation of distinguished original 
work earned out over a number of years, preference 
being given to investigations 1 elating to the special 
interests of Sir George Beilby including problems 
connected with fuel economy chemical engineering 
and metallurgy The administrators of the fund have 
announced the award of £200 each to Dr Guy D Ben 
gough, of the Chemical Research Laboratory Ted 
dington and Mr Ulick R Evans, of Cambridge 
Ihe administrators of the fund are the presidents 
treasurers and secretaries of the Institute of Ghem 
istry the Society of Chemical Industry and the 
Institute of Metals 

Thk thirty ninth annual leport of the Cornu il 
of The Institution of Mmuig and Metallurgy records 
the following Awards which were presented at the 
annual general meeting on June 26 The gold medal 
of the Institution to Sir Thomas II Holland, in 
recognition of his distinguished services to geological 
science and to the mineral industries during his tenure 
of high public appointments notably thojo of diret 
tor of the Goologicnl Survey of India and of rector 
of the Imperial < ollogo of Science and Technology 
—and of Ins researches and publications upon the 
mineral resources of the British Fmpire and their 
relationship anil national and international problems 
llie Consolidated Gold Fields of South Africa Ltd 
premium of forty guineas to J B Rk hard son for his 
paper on The Importance of Rec ivered or Second 
ary Tin The William Frecheville Student s 
Piumi of ten guineas to A Bray for his Notes 
on the Banket Reefs of the Gold Coast Colony 
The Arthur S Dwight post graduate travelling 
grant of two hundred guineas to W D Jones In 
accordance with the conditions of the grant, Mr 
Tones proceeded to the United States m October 
where he spent about threo months m the study of 
metalluigical plants and m making personal contacts 
with operating men Since lus return to T 1 ngland he 
has submitted to the Gounod an exhaustive report 
of his visit A special grant of £60 from the Post 
Graduate Grants Fund of the Institution to S R B 
Cooke to enable him to proceed to British Columbia 
to gain practical exponenoe The grant was made on 
the nomination of Prof James Park, dean of the 
faculty of mining and economic geology of the Uni 
versity of Otago New Zealand 

Thk I nivermty of freiburg has conferred the 
honorary degree of doctor of natural philosophy 
upon Dr F W Aston m recognition of his work on 
isotopes and other subjects 

An interesting innovation has been introduced into 
the advance proofs of papers recently circulated by 
the Physical Society Wherever a mathematical 
symbol occurs for the first time, or is defined, the 
symbol is noted in the margin Thus any reader who 
wishes to find quickly what the symbol denotes has 
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only to run his eye up the margin a far more rapid 
process than is sometimes necessary in scientific 
paperB 

A provisional, programme of the fourth World s 
Poultry Congress, to be held at the Crystal Palace 
on July 22 30 has just been issued The oongress 
is being organised by the Ministry of Agriculture 
and Fisheries m conjunction with the Department of 
Agriculture for Scotland and the Ministry of Agn 
culture for Northern Ireland and fifty six countries, 
ranging alphabetically from Argentina to Yugo 
hlavia are taking part in it The programme con 
tains a short account of the objects of the congress, 
a list with many photographs of the personnel 
of the national committees and a diary of the daily 
sessions The papers to be read at tho morning 
meetings are extraordinarily numerous and com 
prchonsivo but the provision of many afternoon 
and evening entertainments and a post congress 
tour suggest that there is no danger of making Jack 
and Jill dull children The fee for full membership 
of the congress is £2 2s for each membei from the 
United Kingdom and half that amount foi wives 
and relatives of members 

A i orrfspondknt dnoots our attention to an 
exjieriment described m a lecently published srhool 
book on chemistry in which metallic mercury is to be 
heated in a ciucible Ihis would have the effeot of 
volatilising the meicury and if the experiment were 
performod by a numbei of pupils in a school laboratory 
tho tffoots might be very serious Teachers are re 
minded that tho poisonous effects of mercury vapour 
were recently emphasisod bv Prof Stock and they are 
warned that such expermontu aa that just described 
should never be rained out in school laboiatonos 

Mfbsbs H K 1 ewm and Co Ltd 136 Gower 
Street W C 1 bavo just issued a handv list of current 
works on engineering—oUctncal civil and mechanical 
—which many readois should fmd serviceable 

Applications are invited for the following appoint 
monte, on or before the dates mentioned —A director 
of education for the Gounty Borough of Middles 
brough — The Town Clerk, Municipal Buildings, 
Middlesbrough (July 8) An assistant lecturer in 
agricultural engineering in the University of Leeds 
—The Registrar, The University Leeds (July 12) 
An assistant instructor in dairying at the British 
Dairy Institute—The Secretary British Dairy In 
stitute The University, Reading (July 12) An 
agricultural education officer under the Isle of Wight 
Gounty Council Education Committee—The Director 
of Education, County Hall, Newport, I W (July 14) 
A bacteriologist at the Government Lymph Establish 
roent, Hendon—The Director of Establishments, 
Ministry of Health, Whitehall 8 W 1 (July 14) An 
assistant lecturer m geography in the University of 
Leeds—The Registrar,The University Leeds (July 14) 
An assistant lecturer in organio chemistry at the 
University College of North Wales, Bangor—The 
Registrar, University College of North Wales, Bangor 
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(July 14). Temporary assistant chemists in the 
Government Laboratory—The Government Chemist, 
Clement’s Inn Passage, W.C.2 (July 19). An assistant 
works manager of the Metal and Steel Factory, Isha- 
pore, India—The Secretary, Military Department, 
India Office, S.W.l (July 19). Three research fellows 
in the Department of Glass Technology of the Uni¬ 
versity of Sheffield—The Registrar, The University, 
Sheffield (July 19). An assistant plant pathologist 
under the Department of Agriculture and Forests of 
the Sudan Government—The Controller, Sudan 
Government London Office, Wellington House, 
Buckingham Gate, S.W.l (July 21). An inspector of 
agriculture under the Department of Agriculture and 
Forests, Sudan Government The Controller, Sudan 
Government London Office, Wellington House, 
Buckingham Gate, S.W.l (July 21). An assistant 
lecturer in the De{>artment of Zoology of King's 
College, London—The Secretary, King’s College, 
Strand, W C.2 (July 21). A research physicist in the 
Department of Glass Technology of the University 
of Sheffield—The Registrar, The University, Sheffield 
(July 21). A locturer in botany and assistant lecturers 
in pharmacy and chemistry at Robert Gordon’s 
Colleges, Aberdeen—The Secretary and Registrar. 
Robert Gordon’s College*, Aberdeen (July 23). A 
research demonstrator m the division of biochemistry 
of the London School of Hygiene and Tropical 
Medicine- The Secretary, London School of Hygiene 
and Tropical Medicine, Keppel Street, W.C.l 


(July 24). A student probationer (soologist, botanist, 
or physiologist) at the Marine Biological Laboratory, 
Plymouth—The Director, Marine Biological Labora¬ 
tory, Plymouth (July 30). A professor of educa¬ 
tion in the Rhodes Umvorsity College, University 
of South Africa— The Secretary, Office of the High 
Commissioner for the Union of South Africa, Trafalgar 
Square, W.C.2 (July 31). An assistant professor 
of anatomy in the University of Manitoba — The 
Dean of the Faculty of Medicine, Medical College, 
Winnipeg, Canada (Aug. 8). A woman demon¬ 
strator and assistant lecturer in chemistry at Royal 
Holloway College—The Principal, Royal Holloway 
College, Engletleld Green, Surrey (Aug. 30). A 
Smartt memorial scholar m the University of Cape 
Town, for research m subjects bearing upon agricul¬ 
ture- -The High Commissioner for the Union of South 
Afnoa, Trafalgar Square, W.C.2 (Sept. 30). A principal 
of the Aston Technical College -The Chief Education 
Officer, Education Office, Margaret Street, Birming¬ 
ham (Sept. 30). Assistant lecturers and advisers in, 
respectively, agriculture, dairy hmbandry, and horti¬ 
culture, under the Bucks Agricultural Committee — 
The Agricultural Organiser. County Offices, Ayles¬ 
bury A lecturer m agricultural bacteriology in the 
University of Reading The Registrar, Tho University, 
Heading. 

Erratum —June 28, vol. 125, page 967, col. 2, lino 
5 from end, for W. E. Beaton read W. E. Benton. 


Our Astronomical Column. 


Comets.—Prof. H. E Wood has computed the 
following parabolic oibit for Forbes’s comet, 1930e . 

T 1930 May 10 388 U T. 

« 321° 8' ) 

II 278 13 } 1930 0 

i 97 15 I 

log? 0-06183 

The following orbit of comet 1930d w by Dr. A. C. D. 
Crommelin from observations on May 2, 12, 22 
(B.A.A. Ctrc 95); it represents an observation of 
June 3 within a few soconds of arc : 


T 1930 June 14 1828 U.T. 

« 192° 18' 18-92 ') 

II 76 47 11-54 \ 1930-0 

t 17 24 34-78 J 

* 42 21 25-37 

log a 0-4913883 

log q 0 0049406 

Period 5-458614 years. 


Mr. Blathwayte, of Johannesburg, who had not heard 
of the discovery of the comet, picked it up as a new 
comet on June 3 ; it is the second tune that he has 
taken a known comet for a new one: he has also 
discovered two comets that were really new. Comet 
d is now too far south for European observers, but 
may be followed in the southern hemisphere for some 
tune; it approached the earth within 4 million miles 
early in June; this seems to be the third closest 
approach on record. No news is yet to hand of 
meteors associated with the comet having ( been 


The Planet Pluto.—Diligent search of old jilatcs at 
Mount Wilson observatory has revoalml four images 
that undoubtedly belong to Pluto on plates taken in 
December 1019 ( V.A I. Ctre. No. 289) As they are 
situated within some 6 minutes of arc of jiositions 
calculated with the aid of tho Ucolo observation of 
January 1027, and as the mean daily motion ( - 5-14*“ 
in R.A -*-0-8' in docl.) is also in close accord with 
that calculated, tho identity of tho Ucele image 
with Pluto is also confirmed. The mean of the four 
IKWitiona was telegraphed as follows : 

BI ISIS. BA WDed 1SS0 0. Hag 

Dec 29 0667 8* 29» 3 8* 19° 21' 56' 19 

There is probably some error in the telegraphed 
magnitude . it would bo expeotod to be about 18. 

U.A.I. Ctre. 289 gives the following orbit of Pluto 
calculated by Nicholson and Mayall from observations 
i 1919 and 1930 (the 1927 position was not used). 

T 1988 .Tune 5-fi U.T. 
w 111° 46'1 
0 109 22 \ 1930-0. 

* 17 9 J 

log a 1-60071. 

Period 251 80 years, 
e 0-2575. 

The perihelion distance is 29 61, which is slightly 
inside the orbit of Neptune. Owing to the high in¬ 
clination, the two orbits do not approach each other 
within some four units. It will now he possible to 
make a trustworthy epbemeris of Pluto back to the 
beginning of the century, so that any other images 
that may be present on old plates should be identified 
with tolerable ease. 
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Research Items. 


The Mound Builders of the Central Southern United 
States Mr Warren K Moorehead communicated to 
the ( ongress cm Mid Won tern Archs&ology held at 
St Louie in 1020 a brief study of the mound cultuio 
of the Mississippi Valley which has now been published 
in Bull 74 of the National Research C ounnl of Washing 
ton Within the area of somo twenty States several 
mound building cultures are to be distinguished 
The genoral oustom of inound building extends l>e 
tween the great plains and the Hudson In a 
territory of 600 to 800 miles in extent mound art is 
highly doveloptd, especially in certain places An 
attempt to arrange the vaiious mound cultures 
Becoming to thoir status m cultuial development 
suggests the following ordor the Hopewell culture 
of the lower bcioto Valley tho V towah culture of 
Northern Georgia and the lonnessc c ( umberland 
valleys loit Ancient tho average village iiopula 
tion of the Kanawha Illinois Arkansas Wabash 
Savannah, and othoi valleys the (ontral Illinois 
Valley culture, and the Florida South Georgia c ulturc 
As regards the origins of the Hopewell culture it is 
suggested that a band of very oarly Algonkin leached 
or originated m eastern Iowa one btanch may have 
passed up into Wuuonsm tht other pioceeckcl oast 
ward through Illinois and Indiana to Central Ohio 
builduig mounds as they went On reaching tho 
Scioto Vallt-y they became sedcntaiy and attained the 
culmination of the Hopewoll development Ah re 
gauds the ultimato ongui it is to be noted that Mrs 
Nuttal has found seven detailed comparisons between 
early I oltoc art and the F towah i u It urn 

Pleistocene Man in Ireland Important woik of ex 
cavation earned out by meridiem of tho Spelasilogieal 
Society ot the University of Bristol in caves in the 
South of Ireland is leeorded ui the Proceedings ot the 
bociety for tho year 1021) lho excavations which 
wero camocl out ui the suminei of 1928 lesultod in a 
discovery of no little im|Kiitance feu tho lustoiv of 
early man in Iialand Thoy were unde rtaken with tho 
viow of obtaining material lot comparison with insults 
obtained by tho bociety ui the Menelip caves Aval inn s 
Hole and othors be\ oral caves m the neighbourhood 
of Dungaivan Co Waterford weie examined , but in 
one only that of Kilgrany was it found that any in 
suits wero likely to be obtained The area in whic h 
the c eves are situated lice beyond that covered by the 
southern Irish moraine and was therefore uncovered 
ui late Pleistocene tunes when Ireland was probably 
joined to Britain I xcavation was earned to a depth 
of twolve feet from tho onginal surface of the cavi 
In a stratification of several horizons hearths were dis 
covered m the second and fourth strata, and beneath 
the latter was stalagmite which showed an unbrokon 
surface Beneath a tufaceous jiortion of tho stalag 
nute was a third hearth associated with a late Pleisto 
oene fauna In removing the tufaceous portion human 
re mams were brought to light which careful clearing 
revealed had been placed m a kneeling position with 
the left side resting against the wall of tho c ave Tho 
body had then been surrounded and covered with 
stones which kept it in a kneeling and upright position 
Prof F awcett who has made a careful examination of 
the bones pronounces them to be those of a male, 
4 feet 7 inches in height The skull is long low and 
with a pentagonal appearance from behind, recalling 
one of the Cro Magnon features On the whole, it is 
of Mediterranean tyjie Although no artefacts were 
found which would indicate a cultural horizon there 
can be no question that the remains are the first of 
Pleiooene man to be discoveied in Ireland 
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Fungus Spore* in Urine in Disease Some pheno 
mens discussed in a [laper by Toshio Ohue in the 
Science Reports of the Tohoku Imperial Vmi ersity, 
Sendai Vol 5 No 7, as to the assonation of a fungus 
with a case of meningitis are distinctly pnz/lmg and 
deserve fuller elucidation Tho spores of the fungus 
were found in tho urme and cerebrospinal fluid of tho 
patient thoy were grown on in pure (ulture and the 
fungus in identified provisionally as Alttmuna tenui « 
Neon The fungus wuh also isolated fioin the dried 
persimmons which had boon eaten by the jietient a 
shoit timo before his sudden illness When cultures 
of this fungus wore fed to animals it proved jiathogenu 
to a marked degree to guinea pigs l&bbits and albmo 
lats though in these animals the lungs are the organ 
chiofly atfi t toil whilst in man tho brain was attacked, 
the lungs showing little alteration ( omparison of 
the toxic action of cultures with spores and of ultia 
filtrates of tho bouillon cultures of the fungus suggested 
that the pathogenicity of tho fungus is due pnmarily 
to tho laige spoios (7 IB ft long by 7 12 /it broad) 

I ho mec haiusm by which the spore s found thou way 
to the urine m still in need ot elucidation 

Iron Bacteria A veiy thorough study of those 
sjxx lalisivl micio organisms appeals to havo been 
made by I Turowska at various Polish stations and 
is reported upon in tho Bullttm International de 
l Acadtinu Poloruiun tl des Sc Math it Nat No 
8 10 B 1 pp 215 282 1020 Organisms of the 
genera / eptothnx UallionclUi and Suhromonav are 
studied They require a certain amount of non in 
the water but more m sunlight because the iron 
the n tends to bi prec ipitatod more rcadilv less when 
the pll is near neutrality than at pH 6 for the same 
leason Also m saline waters they do not develop 
even when tho mm content of the water is consider 
able presumably because of the reaction ot other 
salts lire sent with the mm T hi author attributes to 
the absence of solar radiatnn the frequent develop 
nient of the iron bacteria m pijws even when the iron 
content of the water supply is low 

The Identification of Hair In an aiticlc entitled 

Circumstantial I vidonco from Hans and bihies ’ in 
the issue of ( hemistr/ and Industry for May JO Di 
C Aimwoith Mitchell discusses the cimstioii ot the 
ldt ntificatum of human hair and the nan of vauons 
animals as well as the fibres of fabrics fiom the point 
of view of legal evidence Hie article contains niHnj 
points of general biological inte rest as well as uifonna 
tion of legal interest 

Inheritance in Fowli Frizzled fowls were known 
in Italy so early as tho year 1600 They apparently 
came fiom the Last and in the eighteenth century 
were cited as occurring domesticated in southern 
Asia and tho Philippines, Mauritius and Mozambique 
Hie feathers curl backwards, the barbs are also curlcxl 
and later wear off, leavuig the feather bare Probably 
the skin was originally black Mr F B Hutt has 
made an investigation (Jour Genetics, vol 22 No 1) 
of the current belief that fnzzlo fowls do not breed 
true and that the homozygous condition is lethal 
His results show that the case is parallel to that of 
the bluo Andalusians Homozygous birds are viable, 
but they show the frizzled condition of the feathers 
in a more extreme form than the heterorygotes The 
latter are preferred in the fanoy, and so only such 
birds are usually found When crossed with normally 
feathered fowls they gave all ratio of normals 
and heterozygous frizzled From this and other 
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evidence it is shown that the linszlod character it* 
conditioned by a single non sox linked Mendelian 
factor which is dominant as are so many othti 
factors m domostic breeds of fowls In tho same 
numbei Messrs L ( Dunn and Waltoi Landauer 
iiavo shown from iioshos of silky and white Leghorn 
fowls that tho genes for dominant white corebial 
hernia anil iiolyldaotyly aie legated in the samo 
lmkago giou|i or chromosome the two former very 
noar together and fiolydaotyjy some distanci away 
wnic it shows loose linkage with tho other two 

Sardine Fishing in California Mr W L Scofield 
ot tho Bureau of Commercial F islu i ios give a a clc tailed 
account of the methods used in tho saidine fisheiy in 

Saidme Fishing Methods at Monteiey California 
(Division of Fish and (<ame ot (alifomia t ink 
Bnllttxn No 19 (. ontnbution No 84 fiom thi 

California State Fishenes Laboratniy March 1020 ) 

I ho ( nhfouna Sardine Sanintu enruUa is very im 
{xntaiit coinmoic tally occurring in shoals in enoiuu us 
uumhtiH Lioat skill is needed in picking out those 
of the right size and much dept lids on the judgment 
of the captains of the boats tin. schools are located 
by tho liiimiiescoiico pioducexl by then movements 
1 Ins c an be seen readily on a daik night and tin itfoio 
the fishing is almost cntinly confined to the night 
he ms wlitn the moon is not shining A dosui| tion 
rt the Monteiey fishery is green which tan be used us 
a basis for judging futuu changes in tlu c mdiul * f 
the induHtiy lins includes lislung gear fishing 
methods notes on maikets and canntrits btsi Its 
gtntialkn iw ledge of the fishing grounds Ihi built tm 
is illustiuted fi cly with diugiHins anti |h tcgiaplis 
and cmbiacts a laigo amount t f use tul infoimation 

Copepods and Mitei from the Philippines ( oj 11 oils 
ti >m Ctntial Luzon desciibecl by P \ ( hap] ms 

(Haipoctici Is) Friodnch Kitfer (Calunoids an 1 (\tlo 
jxiids) an l Hydiacaillia by C Walter iiulude new 
siiecus and sub sjiccies (Philippine fuumul of Seizure 
1 tbiuaiv 1910) They aie ot inteicst because thin 
icgion is almost unworktel for these groups Among 
the Haipacts oida new sub siiecus of Nitacra platypus 
and Canthocamptua bxdrna aie tecoitlod anil a new 
species of Dxaptnmua D aenaxlnha In tho C yclopoida 
a now variety oi aub species of Xitaocyclopa hwknrU 
was veiv abundant and also Meiocyclopa hyaltnua a 
form belonging to the C yclops i arxeana group w as also 
present All these are widely distributed species 
Ihroe mites are dosenbed two of which aie now 
sjieties, I mmrxa bakeri and Neutnama flayeUata 
whilst the third represented by one ovigorous female, 
bolongs to the Sumatran species Nrutnanxa amtngua 
Piersig 

Insects of Samoa and of South America —I wo 
publications of the Bntish Museum (Natural History), 
more especially of interest to entomologists, have 
recently come to hand Both are continuations of 
monographs which have alieady been alluded to on 
several occasions in our columns The Insects of 
Samoa receives furthor contributions from Mr J H 
Malloch of the U S Bureau of Biologioal Survey 
which form Part 8 F asc 5 of that publication They 
deal with the Dipterous families Ortalidm and Cain 
phondse The ‘ Diptera of Patagonia and South 
Chde ” has reached Part 8, Fasc 1 whic h is devoted 
to a description of flies of the family Dolichopodidae 
from that region Its author, Mr M 0 Van Duzee, of 
Buffalo, USA, describes a number of new gonera and 
species of the family concerning which practically 
nothing waspreviously known from this part of South 
America The two publications bear the date 1980 
and, like all which emanate from the British Museum, 
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Physiological Studies of the Swede Numeraire 
studies of the sugar content of such mot crops as 
swodts mangels and beot have suggested that the 
sugai content is by no moans uniformly distributed 
throiighouttheswollenstorageoigan Mi J ( aid wed 1 
has now earned the problem a stage faithei in that 
by numerous measurements and some simple expeii 
mints ho has shown that the im tense m gntli of thei 
stoiage oigan is difTeietit in north south east and 
west directions and that tins d ifteunt im tease is 
closely coi related with tho activity of thi leaves 
obovo (i’r«m(im/« It ay S or of / dtnburjh SO, 130 
141 1929 10) Mr (aldwell oe ncludes mainly as 

the itsult of obsoi\ ations ot plants u|>on wlm h all 
leave's on one quadrant ot the shoot aie lemoved that 
this coiiclatiiiii is explained by tho movement of food 
downwai Is into the swollen axis fioin the leaves 
above It is desiiabk howover to bcai in mmcl tho 
cailier observations ot Just which have shown the* 
dejieiideiice of laelial growth m the axis ujxm leaf 
devi leipine nt abovt quite nios|>eeti\ e appaiently of 
whcthoi tho li af was sending food supplies downwaiels 
into a storage oignn 

Anatomy of Grass Roots L)i M Honiui lias se me 
vuy interesting notes on tins subject in Science 
I Bulletin No 8i> of the Department sf \griciiltiiic 
| South Africa 1929 In the cemise of investigations 
| neat Vivbuig in British Bi rhiianalaiul and m F rine lo 
in the t astern Iiansvaal ho hod occasion to study 
. tlio anatomy of a number of tho native grass roots 
He foiuid these to tall into two tyjss cm thin anel 
I hbious and brancheel tho othei more swollen with a 
loosn coitcx an 1 less branched 7he same tv] os of 
loots have been dosenbed by Bicnihky and lack-eon 
at Rothamstcd and by othei wenkeis but Hinuci s 
observations in a now area aro very extensive and 
seem to add some new facts He points out that the 
fatter and less siktenchymatous tyjie of loot may 
turn up upon the samo plant that previously foimcd 
tho fibrous roots and that its formation was associated 
with the annual rains Ho describes tho thickening 
of tho cortex by tangential divisions in tho layers 
lying just outside tho ondodemiiR anil oelels the 
interesting note that in some roots in successive 
seasons there may tie sue eessive bursts of this growth 
activity In tho outer c-ortex those roots develop 
largo intercellular sjiaies traversed by radial plates 
of tissue Hinrici {Hunts out that whilst this structure 
might have value as a type of aerenchyma undci 
South Afucan conditions such an adaptation often 
had little significance on tho other hand he notes 
that roots of this type of organisation seem to retain 
watei better when os so frequently happens tlio soil 
is dry over long periods 

Factors Favouring Fruit Production Whilst tho 
necessity of intermingling varieties if a good crop is 
to be obtained m an orchard mainly planted with a 
self sterile vanety forms tho mam theme of BuUetm 
497 (Decomber 1929) of the Cornell University Agri 
cultural Lxpei imental Station, written by L H 
MacDamels anel A J Homicke, tho pamphlet is a 
very mterosting example of how scientific and com 
prehenxive the American experiment station woiker 
can venture to make an exposition of a practical 
problem in horticulture The mam facts as to pollina 
tion and fertilisation of flowers are simply explained 
and then the results are given of various pollination 
experiments between different varieties of fruit most 
of tho work being done with apple These expen 
menta soem to show that under the New York oon 
ditions the Dekoious apple is one of the best pol 
lmisers, and Baldwin, with pollen of poor germinating 
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of thin special problem u then followed by a com pan non 
of fruit bearing on spurn and upon long shoots, and 
with an indication of the influence of the water supply 
at different seasons upon the processes of flower bud 
formation and of flower and fruit development The 
Bulletin is very effectively illustrated and seems a 
very good example of the way in which an experiment 
station may make the significance of its labours 
intelligible to the horticultural public it tnos to nerve 
V R Gardner discusses some similar problems in 
Special Bulletin No 1»6 (March 1030) of tho Agri 
cultural Experiment fetation of the Michigan State 
College upon maintaining the productivity of cherry 
trees 1 his pamphlet will interest some horticultural 
ists because of its close nciutmy of the value of the 
practice of pruning, oi otherwise treating the trees, 
so as to obtain most of tho fruit upon spurs Whilst 
this practice may he justified m Madison hot aviso the 
spur buds are liardioi under Muhigan conditions it 
would seem that it < an easily lit earned too far and 
militate against the general growth and total yield ot 
the trees 

Carboniferous Fossils of Tibet The late Sir Henry 
Hayden collected fossils from the west and north 
west of Lhasa where no geological observations had 

E roviously been made These have been described by 

>r F R C Rood (Palaront Indica NS 16, 1030) and 
comprise Eoraminifera, corals, braehiouods polyzoa, 
and mollusca Ihe brachiopods are almost without 
exception known from tho Upper Carboniferous of the 
Urals or from parts of Asia, and the pievaleuce of the 
foramimfer Schwagerma pnneeps suggests that the 
age is Uralian 

Anatomy of MysmtUa Cotagtra —Ihe examplo set 
by the Zoological feurvoy of India of small monographs 
on the fresh water gastropod mollusca of India as a 
basts for the accurate determination of those spec les, 
if any, that act as the intermediate hosts of internal 
parasites mimical to man, has borne fruit in the pro 
duction of a pajier on the anatomy of MysoreUa cost! 
gera Kustor (Records Indian Mus , vol 32) The 
author, R V feeshaiya, of the Morchant s High School, 
Tirupati, gives a veiy full and careful description of 
this small nydrobud mollusc its habits and anatomy, 
with abundant illustrations, that cannot fail to be of 
great use to future workers in the same held, but ab 
stains from drawing any general conclusions to which 
his researches may nave led him 

Superconductivity in Compounds—The property 
possessed by some substances of losing all electrical 
resistance at very low temperature, which, until Prof 
W Meissner discovered it m copper sulphide, was 
known to occur only with metals, has now been ob 
served by him and H Franz m norao other compounds 
(Dts Natunnssenschaften, May », p 418) The new 
superconductors are titanium nitride, vanadium 
nitride, the carbides of molybdenum, niobium, and 
tantalum, and probably also titanium carbide The 
nitndoa become superconductor* at about 1 2° Abe , 
molybdenum carbide at about 7°, tantalum carbide 
at 9°, and niobium carbide at 10° Some oxides were 
also examined, but none was found to be Bupercon 
ducting Niobium carbide exhibits the phenomenon 
at a higher temperature than any other known sub 
stance, the nearest to it being Rose’s alloy of lead, tin, 
and bismuth, whioh was found by Prof McLennan to 
have a transition temperature of 8 6° (see Natche, 
vol 126, p 447, 1930) 

Photo-Conductance in Silver Halidas —An attempt 
to arrive at the mechanism of formation of the latent 
photographic image is described by F C Toy and 
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G B Harrison m two papers m the June number of 
the Proceedings of the Royal Society, on photo con¬ 
ductance phenomena in silver halides Some silver 
bromide was set up m an apparatus in which the 
changes of its electrical condut tivity which occur on 
exposure to light could bo studied at short intervals 
after illumination started So long as no permanent 
decomposition was permitted to take place it was 
found that the photo current (an internal current 
through the crystals) started to flow practically at the 
instant of illumination, and rose to a constant final 
value, proportional to the intensity of tho light, within 
a few hundredths of a second This conductivity had 
the metallic property of increasing with a decrease m 
temperat ui c below 160°C whereas the current flow- 
ing in the daik which is probably due to an electro 
lytic movement of silver ions, fell off as the tempera 
ture was diminished The photo current can thus 
lie reasonably ascnlied to electrons The view taken 
by these investigators is that when silver bromide is 
exposed to hght some bromine ions are changed to 
neutral atoms by the photoelectric process, and are 
then able to react with neighbouring molecules such 
as those of gelatm leaving the silver atoms with which 
they were originally paired effectively free 

Electrical Transmission of Pictures There are 
many honoured customs m Japan the origins of 
which arc lost in tho mists of antiquity None is 
considered of greater importance by tho people than 
the series of impressive ceremonies marking the aoces 
sion to the throno of a new Emperor In a paper 
read to the World Engineering Congress at iokyo on 
Oct 31, 1929 and published m Electrical Communica 
tion for April last, Y Niwa describes a new system 
for the electrical transmission of pictures This 
system was used to inform the Japanese of tho pro 
gross of the Coronation ceremonies m November 1928 
During the twenty two days which elapsed between 
the Emporor s departuie for Kyoto and his return to 
Tokyo, the number of pictures transmitted by the 
Niwa system between Tokyo and Osaka, a distance 
of 230 miles, amounted to two hundred and fifty 
three The bulk of these pictures were reproduced 
in the newspapers As an example of the rapidity of 
the transmission the following oxample is given As 
tho imperial procession and tho imperial carnage were 

moving across the Double Budge at Tokyo at 7 10 a if , 
they were photographed At 8 o clock, less than an 
hour later, the pictures were received m Osaka At 
0 30 a k they were published m a four page supple 
ment of the Osaka Daily News (Matmchi Shimbun) 
As m most of the other picture transmission systems 
at present m use the picture to be transmitted and 
the receiving film are wrapped respectively around 
drums which are made to rotate synchronously and 
at the same time are pushed forward m an ami direo 
tion At the transmitting end a toothed rotating 
disc is used to interrupt the light emanating from a 
souroe The pulsating light produced is projected on 
the picture and reflected to a photo eleotno cell, and 
the electno currents are conveyed by overhead lines 
and telephone cables to the receiving end The 
signals can also be transmitted by radio 

Solubility of Gold in Mercury—Accounts in the 
literature on the solubility of gold m mercury are 
misleading, and it has even been stated that ‘ gold is 
miscible with mercury in all proportions ” In a paper 
in the May number of the Journal of the American 
Chemical Society, Sumer and White show +W - the 
solubility is quite small, about 0 1306 atomic per cent 
at 20°, or 100 lb of mercury dissolve about Sounoes 
of gold The amalgamation process for the extraction 
of gold really depends on surface adhesion 
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rpHE meeting of the Commission of Agricultural 
-!• Meteorology of the International Meteorological 
Organisation at Copenhagen immediately after the 
Agricultural Section of the Conference of Empire 
Meteorologists in London testifies to the mteiest now 
being taken m that subject 
The problems of agricultural meteorology would 
sown capable of division into two broad classes 
maerocosmio and microcosmio In the first we study 
the influence of weather on crop yields on a large 
scale seeking to fill m the general lines of a broad pic 
ture by studying recorded crop and weather data 
over as many years as possible and using statistical 
methods to determine their interrelations In tho 
second the physiological reactions of the plant to the 
principal weather factors in plant growth Light heat 
and moisture—are considered in detail by a careful 
study of particular phenomena in plant growth undor 
tho complete ly controlled conditions of the laboratory 
or in a small scale field expc riraent where as many 
conditions are controlled as possible 

Tho maerocosmio pioblem is tho as|>ecial province 
of tho statistician and since the pioneer work of 
Hooker many studies havo been published all ovor 
the world on the con elation of woather and crops 
One might instance the woik of Moore Bradford 
Smith and Kmcei in Amenta tho very fine work of 
Wall&n the president of tho Copenhagen Conference 
m Sweden and Fisher s work in Great Bntcun which 
has effected a very great improvement in the Btatis 
tical technique employed by enabling us to i elate 
crop yielda to a continuous sequence of weathei 
instead of merely to weather at isolated periods The 
importance of this in crop forecasting is very groat 
Important as the distinction is between the two 
methods of approach however they must not bo 
regarded as being entirely unrelated Valuable as it 
is to know the degree to which crop yields depend on 
particular meteorological vanates such as rainfall or 
sunshine we cannot use our knowledge to the greatest 
advantage without knowing the reasons for these re 
lations and these can only be discovered by the micro 
cosmic method 

Tho position is being rapidly reached to day in 
which the statistician who has discovered the oxist 
once of interrelations by tho large scale method is 
also consulted on the planning of detailed experiments 
by which the reason for these relations may be dis 
covered lor example under the Agricultural 
Meteorological Scheme ’ of the Ministry of Agncul 
ture Precision Record experiments on wheat are 
being conducted at several centres on two varieties 
of wheat Great care has been taken to use the 
modem principles of randomisation and replication 
to ensure valid results and each time a set of obeer 
vations la taken, 266 randomly chosen 1 metre lengths 
128 of each variety, ore examined, and measurements 
of shoot height ana counts of leaf number shoot num 
ber, and number of emerged ears are made In a word, 
accurate measurements of growth are being obtained 
and it is hoped that when the data have been continued 
over a sufficient number of years some of the known 
relations between wheat yields and weather may 
become explicable m terms of the previous growth of 
the plant It is to be hoped that these methods will 
be greatly extended in the future 

While meteorological data have usually been oon 
sidered accurate enough for the large scale correlation 
of weather and crops, there is an influential body of 
opinion which considers that the meteorological data 
at present collected are inadequate for the intensive 
* CommWon de M«t4orolo«te Afrioofe Proots VttUux ds Stans 
Reunion Copenhagen IMS 


and detailed study of weather effects on giowth 
phenomena Thus at the London Conference we find 
one delegate (Lawrence Balls) saving The meteoro 
logy reoordod in the field crop that which the plants 
themselves are cxpenenoing is not that recorded in 
the screen In Lgypt at night vou can get as much 
as 6° C lower temperature lasting for perhaps only a 
few minutes among the plants than in the neigh 
bouring screen Then again tho question of vul tom 
perature is important The temperature tf the soil 
m fallow land is very considerably highei than the 
tcmpeiatiui of sell under the lop Anothei dele 
gate (Waltei) said In the case of wind the c ffet t on 
plant growth is evidently a function not only of the 
age of tin plant but of tho duration of high velocities 
and tho change of direc tion during the peuoel of bjicci 
heel wind velocities N< ue of thoM factors is made 
available for the reeeaich worker in the records of the 
various observatories as usually puhlisht d 

Again at Copenhagen we find Angstrom saying 
Measurements of tcmjieiaturo in the lowest layers 
of tho air in conjunction with the metior logico 
agricultural problems c light it would seem to be 
pnmaiily directed towards making i lear the conne xion 
between the natuu and the quality of the vegetation 
on the oni hand and the distubution of the tempera 
ture m the lower layers of the air on the other 
M Angxtiom thon goes on to outlme the instrumental 
technique necessaiy for this purpose Much tho same 
view is expressed by M W Schmidt Although plant 
growth depends so much on weather there nevertheless 
exists to day a huge hiatus between what the agnoul 
turist needs and what the meteorology anil climatology 
provide Special methods are mtessaiy for this 
pm pose which relate to tho whole life emironinent of 
the plant that is tho lowest layers of the aii ami the 
umx rmost layers of tho grt imd—fine measurements 
which demand a special apparatus We find other 
delegates at Copenhagen expi easing the same opinion 
Another point of great mteiest which was ehseussed 
lioth in London and at Copenhagen was Sir Napier 
Shaw s proposal that the week should be used as a 
time unit in meteorology Tins resulted in a resolu 
tion at the London Conference that In the opinion 
of the ( onfenence tho month is too long a period for 
tho puipose of summarising foi publication statistics 
of agricultural meteorology and the Conference re 
commends that tho week be adopted for the purpose 
The Copenhagen Conforeme was a little more non 
oommittal La Commission attire 1 attention des 
mAtAorologistes sur la proposition de Sir Napier bhaw 
et rocommande d Aprouver dans oortaines recherches 
la valeur d emploi de la semame comma unitA clunato 
logique do maniAre A reoormaitre par 1 experience si 
1 emploi gAnAralisA do cette umtA est convenable 
It is probably true that while the week is a great 
improvement on the month there will always be pur 
poses for which individual research workers will re 
quire the original observations taken at daily or, it 
may be more frequent intervals 

It is not possible m a short article to deal exhaust 
ively with the whole proceedings of the Copenhagen 
Conference, but one should not conclude without 
mentioning Holdeflciss s rAeuroA of the work done in 
Germany on the correlation of crop yields and weather 
which seems to follow on the same lines as similar 
work already done in England and America and 
Akerman s account of what appears to be tho very 
fine work at Svalflf on the study of the relative resist 
anoe to frost of different varieties of wheat, a com 
bmahon of field experiments and of laboratory work 
in which plants are subjected to cold artificially pro 
duccd J O Ibwin 
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Mutations Induced by X-Rays 

rpHr effect* of X rays and radium m producing 
■l- mutations in vanous economic plants aie being 
studied at the University of Missouri by Dr L ) 
Stadler and others A general account of this work 
ap|ssarfl in tho Journal of Hen titty for January last 
Dormant and germmating soeds of barley weie treated 
in this wav and tho self fertilised progeny grown 
separately from the seeds of each head or tillor of a 
treated plant Usually only a single culm from each 
plant has boon affected m the primordial stage Its 
seeds produce progeny which segregate thus reveal 
ing the recessive t liarocter produced by the mutation 
resulting from \ ray bombaidrnont 

Among 2800 progenies from treated plants 53 
mutations were found 48 of which wore re< ogmsable 
as soodhngs while 1500 controls produced no mute 
tions Latei among 20 000 head progenies of treated 
tiarlev some 250 mutations were found These were 
mainly chlorophyll abnormalities About 80 per cent 
of the latter weie white 5 per cent virosecnt white 
and 15 i>er unt yellow of various shades Ihoj arc 
mostly lethal and probably repicscnt mutations at 
many different foci m the «hiomosomes A few 
othei mutations, such as palegieen non glaucous or 
wintei barley habit wore found in progenies grown 
to maturity 

In all these cases the mutation apfwrontly <(insists 
m a ehange of a dominant (noimal) gene to a recessive 
one ui a somatic cell of the embryo oi young seedling 
In contrast to the frequency of indueod mutation in 
Isirlc y which is diploid (2*i 14) thoy were rare in 

similar oxi>eiime»ts with wheat and oats This is 
piotiahly because the lattci aie liexaploid and tho 
munitions would therefore piolmbly be masked by 
the noimal genes contained in the duplicate i»airs of 
similar chromosomes 

Tl»e same method applied 11 mut/c produced 
similar results Since a suigle cell of the embryo 
mutates a mutation afleetmg eithci the tassel or the 
ear results in the production of heterorygou* plants 
ui the second generation and segregation only in the 
third When joung growing embiyos which are 
heterozygous are madiated the resulting plant may 
be a chimn.ro A plant heterozygous for puiple plant 
colour may have a sec tor of gieen tissue Treatment 
applied oven on the sixth clay after jiollmation may 
produce chimtcros, but from tioatment on the first 
or second day there result plants entirely recessive 
for a charoc ter heterozygous in the seed 

It was found that dormant soeds would withstand 
a close fifteen to twenty times heavier than germinating I 
Heeds and that the resulting mutation late was 
roughly proportional to the strength of dosage 
Storing inadiated seeds fot two weeks before planting 
did not ftffec t the peri entage of mutations Germmat 
mg seeds irradiated at temperatures of 10°, 20°, 30°, 
40 s , and 60° 0 also showed no significant difference 
in mutation rate 

In maize endosperm chimasras or mosaics were 
produced, whioh Emerson has shown are due to 
chromosome disturbance, that is, to the loss of a 
chromosome or a portion of one These loesea can bo 
detected when the dominant gene is derived from the 
male nuoleus, for its loes will reveal m the cell the 
presence of the recewuve gene i ©presented in both 
female nuclei of the triple fusion from which the 
endosperm is formed 

Maize has ten pairs of chromosomes, and the loss of 
seven of them can be identified in endosperm mosaics 
by the genes which they carry C. ertam chromosomes 
or genes appear to be lost much more readily than 
others When maize seeds are treated on the day 
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after fertilisation, numerous small mosaic spots appear 
showing the rooeesive characters If the treatment 
is applied on the fifth day, the spote are so small 
that the Beeds appear stippled and their nature 
can only be examined with a magnifier Such treat 
nient also produces chromosome irregularities m 
the young embiyo I he resulting plants may (1) be 
defee tive, (2) have 50 per cent defective pollen, (3) 
show iccossive chaiac tern for which the treated seeds 
were heterozygous 

3 he mothod is also being applied to the production 
of bud mutations in the apple As apple tu.es are 
highly heterozygous hybiuls m which brooding 
l (.milts are very slow, it appean probable that 
the application of the method to fruit trees may bo 
of more ec onomio importance than it is in the case 
of cereals whore natural mutation has already pro¬ 
duced gu at numbers of typos for selection and 
crossing R Kuiiifs Gates 


University and Educational Intelligence 

(.auiihidc* 1 rank Smait prizes liavo been 
awardod to I W Jonts locus College in botany and 
to W J Honsman Trinity Hall in /oology 
In connexion with the International Botanical Con 
gitss which is to be held in t ambndge in August next, 
it lias boon decided to confer honorary degrees on the 
following John Isaac Briquet, director of the C on 
seivatory ancl Botanic Garden ( cneva Pierro 
Augustin CMment Dangcard professor of botany at 
the Soi bonne bnodrith J udwig bund Diels pro 
fossur at the University of Berlin and director geneial 
of tho Botanic Garden and Museum at Boilm Duhlem 
Thore t.uRtaf Halle professor nnd keeper o! the 
Paliro botanical Depailment of the Swedish State 
Museum of Natural History Stockholm Lewis Ralph 
Tones professor of plant jwthology at the University 
of Wisconsin tail Joseph Solirotei ementus pro 
fessor of botany at the Tec bmcal University of Zurich , 
b nedne h August Jberdinand t hustian Went professor 
of botany and director of the Botanic Garden and 
Laboratory of tho University of Utrecht 

Edinbi huh The Imveisity Court has approved 
of the institution of a post graduate diploma m Goi 
man It has also agreed to institute a diploma in 
tropical veterinary medicine The coume for this 
diploma which will be held partly at the Univenuty 
and partly at the Royal (Dick) Veterinary C ollege 
will occupy six months (October to Match) and will 
commence this year The curriculum will include 
classes in parasitology and entomology bacteriology 
meat and milk production, feeding of animals, breed 
ing of animals epizootology, and a number of special 
lectures and demonstrations in subjects of special 
interest to tropical veterinary surgeons 

London — Dr J Scott Lidgett has been elected 
vice chancellor for the year 1930-31 in succession to 
Sir Gregory Foster, Bait, whose term of office expires 
on Aug 31 Mr J L b Hatton, principal of the 
Last London College, has been appointed deputy 
vice chancellor for the same period in succession to 
Dr Scott Lidgott 

New professors have been appointed to University 
chairs as follows Bacteriology (University College 
Hospital Medical School), Mr C Cynl Okell, Chemtetry 
(University College), Prof C K Ingold, now Profeuaoi 
of organic chemistry in tho University of Leeds, 
Geography (Birkheck College), Miss E G R Taylor 
Phynca (Imperial College—Royal College of Science) 
Prof G P Thomson now professor of natural philo 
sophy m the University of Aberdeen 
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Air H R Hamley has been appointed to the 
Lnivorsity readership in education tenable at the 
] ondon Day Training ( ollege 

Oxford — Vt the I in inm held on Jum 25 m the 
Shildoman Tlieatre the honorary degree ot DC L 
whs < onteircd on Sir Hugh Hell Bart and that ot 
D Se on Sir Arthur Keith In presenting Su Hugh 
Ih 11 the Public Orator Dr A H Poynton alluded to 
Ins eminence m tho c jbI and non industries to the 
widespiead influence exercised by his speeches and 
lettus to the Press to his unceasing advocacy of the 
principle of free trade and to the omment service* 
rendered to the State by the alocpience insight and 
wisdom of his public utterances introducing Sir 
Arthur Keith tho Oiutoi enlaiged upon his skill os a 
great anatomist in disentangling the telationships of 
the various sissies and races of primitive man as 
disc losed bv thoir osseous relics The imenees of the 
transition between diffeient races was illustiaied by 
an apt quotation fiom the Metamorphose* of Ovid 
His investigation of origins said Dr Poynton had 
led Sir Arthur Keith to go fuitlier and to speculate 
m tlio destiny and goal ot all created things Would 
that costing his ga/e both forward and hockvvaid, he 
might announce tho siioody return of tho Saturnian 
age 

It had been hoped that another distinguished 
lepieoentative of science namely Piof 1 instcin 
would have been piesent to reieive the Doctors 
degroo but much to tho regret of the l nmrsity he 
was prevented by illness fiom attending 

In thet rowc lunOration wlucli followedthebestowal 
of tho honoraiy clegiees Dr Poynton alluded to tho 
gitt of the Italic liflfo Obseivatoiy site by Sir William 
Moms and pictured Dr RadclitTe approving of the 
siijicrsossion of his telescope by tho stethoscope and 
< t the chaits of tho hoavons by tbo temjwiaturo cliaits 
c f the Infmnnry 

AVatjs lhe Council of the I mversity ( ollege of 
Vrtth Wales Bangui has ap)tointcd Di T L 
Sun nsen (lati ly pmtossoi if itgamc chemistry at the 
Indian Institute ot Science ItnngHloie) to the chan 
>t chenusti v and Dr MV R Hntinholl le< turoi ui 
/c clogv King m ( ollege I ondon to the I loyd Robot ts 
thau of zoology 

Alien ations arc invited by tho Imvcisitv ot 
Males foi the following scholaiships The Cecil 
Pi< ssti Rcseaich Scholaisliip ot tin value ot £250 foi 
ii se ai eh m the De|«artmint of Tubciculosis the 
Mis John Nixon Seholaiship of the value of £150 foi 
lcscaich in the Depaitincnt of Medicine and Medical 
Psthologv the I cud Mcithvr Rcscanh Scholaisliip 
of the value of £200 foi roseaich in the Dcpaitmcnt 

f Smgerj and the Kwcn Maclean Reseaich Scholar 
ship of the value of £150 foi lescarch in the Dejiait 
mint of Obstetncs and (ivnacology Paiticulars of 
the award of tho scliolaiships and foims ot ajiplica 
Uon may be obtained fiom the Rcgistiat I mvcisity 
Rt gistiy, C athays Park Caul iff 


Histone Natural Events 
July 6, 1938 Hailitorm at Potter, Nebraska A 
remarkable hailstoim occurred during which hail 
stones as large as grapefruit tell one of which 
measured 17 inches in circumfeieiue and woighod It 
l>oimd« Tins appears to be the largest single hail 
stone of which there is authentic record 1 he stones 
™uld be heard hissing through tho air and when 
they fell on ploughed or soft giound they completely 
bmied themselves Very little damage was done by 
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these stones beyond thi unroofing of a few houses as 
they tell 10 15 feet apait 

July 7 1558 Hailstorm near Nottingham It is 
recoidtd that chiiing a nuuvellous tempest ot 
thunder near Nottingham hailstones fifteen inchos 
in einumfeiince fell 

July 8 1707 Great Heat lhis day called foi 
some time after Hot luosclay was so excessively 
hot and suffocating in P nglancl bocause of tho absence 
of wind that sevoial jioisons died or were 111 gnat 
clanger of dnevth at then harvest woik A f nnii 
seivant of tho Rev W Deiliam P RS a healthy 
lusty young man was killed by the heat anclscvcial 
hoi sob on the road chopped down and eliod the same 
day 

July 8, 1893 Thunder and Hail —During tho after 
noon very heavy thunderstorms and tremendous 
hailstorms, accompanied in some cases by whulwmds, 
took place in the north of F nglancl lhe hailstones 
which fell at Richmond Yorks wet e up to tw o inches 
in diameter Photographs of two groups of these 
hailstones some hemg split to show tho characteristic 
structure have been lopioduced in many text books 
of meteoiology 

July 8 1933 Carrbndge Flood —After a violent 
storm nearly bOO yards of fieimancnt way on high 
embankments were washed away by a flood at (an 
budge and a stretch of two miles between Avieinore 
and Invemoss was so damaged that traffic could not 
be losumed for a month 

July 11 1863 Tornado in Russia Aftoi voiy but 
and gloomy weather a whirlwuicl 700 feet wide 
levelled houses and tiees to tho ground and mised 
the dust 111 clenso conical colunms of bloc k smoke A 
post 11 feet high 1 feet in tho ground 11 inches in 
diameter at the base was lifted whole out ot tho 
ground two laigc stones weio camel up fiom a 
tavine on to level ground chilchcn weie camel 
through the air and non shoe ts weie earned 24 miles 
Hailstones four 111clies 111 eliame ter fc 11 

July xi 1a 1893 Glacier Flood -—The fiopt of the 
small glue lei of lctnRousse south west of Mont Want, 
gave way leleasing a mass of imprisoned water an 1 
ice estimated at 204)000 cubic mitres TIuh fluid 
lushed drwn the steep \allc y 111 a gioat wave destroy 
ing two hamlets and several h nises and causing 200 
deaths 

July 13 1900 Ilkley Flood—4 teat damage was 
done by a sudden flood at Ilkley A nrksluu between 
2 and llklov is lmilt on tho slope of Rombalil s 

Mis 1 which rises stec ply to the soutliwanl to a height 
of 1123 feet and it soems probable that there was a 
very heavy downpoui on the moor immediately 
above the town the wator itinning oil the cntiie 
breadth of the land os off a root A woikinan saul 
that the clouds sec mod to come clown until touching 
tho lamp lxists and then pouiecl out solid water 
p v eiy roHcl was tin nod into a watereoui se anil tm rents 
swept through the steep stieots of the towm for 
several hours excavating tionohcH many feet deep 
1 he lowei rooms of houses were filled nearly to tho 
ceilings tlio furniture bung washed into the streets, 
lamp posts were snapped across and several houses 
collttjwod under the weight of water with loss of life 
After the stoim had mibindod tho kitchens weie filled 
with mud which was banked high outside the vacant 
squares where the windows had been From ouo 
house thirty tons of boulders and rubbish were re 
moved and the d£bus swept by the flood into the 
Rivm Wharte fotmed a great sand bank I11 one part 
of Ilkley the rainfall was 5 40 in, the greater pait of 
whie h fell m a single hour 
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Societies and Academies 

Edinburgh 

Royal Society June 2-0 F T Roberta On 
radiativo diffusion in the atmosphere The processes 
of long wave low temperature radiation m the at 
mosphere have been studied with the view of in 
veatigating the extent to which they may be regarded 
as diffusion like , the decrease of water vapour with 
height is taken to be exponential, that of temperature 
to be constant up to the tropopause and then to be 
sero hull allowance is made for the radiation being 
diffuse The expression for tho upward flow of radia 
tion is obtained in the form of a power senes m the 
temperature gradient m the troposphere the co 
efficient of the first power of the temperature gradient 
is defined as the coefficient of radiative diffusion 
There is a certain amount of ambiguity about the 
coefficient so defined—D Jack A simple sjiectrum 
comparator lhe instrument whuh is inexpensive 
and easily constructed consists of a microscope 
with two objectives giving images of two spectrum 
photographs or othor objects in a single eyepiece 
The uso of a prism silvered for external reflection 
allows of the photographs being placed Hide by side 
on the nucrosco|>e stage Hy this arrangement the 
length of the objects which the instrument can a< 
commodate is not restricted hy tho sue of the in 
strumout W 0 Kermack R H Slater and W T 
Spragg Certain quinoline and bonxacridine denva 
tivee yielding coloured adsorjtion compounds with 
■odmo In the cose of tho active anilinoquinolme 
compounds the colour is usually developed m pre 
sence of solutions i on taming iodine at a concentration 
of the order of N/10 000 whilst in the iaso of the 
benmciidine comp ninds the colour is still apparent 
at concentrations of N/100 000 or oven less The 
effect of variation of concentration of compound 
iodine and hydrogen ions and other circumstance has 
been investigated Tho chrornogonic j roperty aj pears 
to depend not on the nitrogen atom ill these oom 
pounds but on the molecule as a whole I he oom 

pounds investigated differ from most of those pre 
viously known to give colours with iodine in that they 
are basic and form colloidal solutions in which the 
particles are positively charged —S G J ones A 

study of apothocial development in the leaf spot 
disease of red clover The disease is caused by the 
fungus Paeudopeziza Tri/olti The ajiothooial fructi 
fioations occur singly but far more frequently in small 
dusters on both sides of the leaf and at tho same spot 
Their development is initiated by a Bmall group of 
vegetative cells accompanied by an asoogomal coil 
and invariably situated within sub stomatal cavities 
of the leaf The asoogomal coil is capable of branching 
and extending itself into neighbouring stomata! 
cavities there to initiate fresh apotnooia The 
asoogomal ooii and its branches howevor, prove to 
be abortive structures but their proximity to certain 
cells of the vegetative mycelium is believed to exercise 
a stimulus possibly nutritive, causing these oells to 
become multmuoleate Hie development of apothecia 
proceeds in an apogamous manner from these multi 
nucleate cells, termed primordial cells They 
give rise to the ascogenoua hyphe The terminal 
cell of a primordial group invariably passes out to 
the extenor of the leaf at a stomata! pore, pointing 
to a respiratory function —E L Inc* Tables of the 
elliptic cylinder functions. 

Cam Town 

Royal Society of South Africa, Mar 19 —A Pijpcr 
The blood groups of the Bantu —F G Cawston 
Borne observations on the embryomo radula of Lum 
No 3166, Vol 126 ] 


nteidse In the embryomo stage it is possible to 
recognise tho marginal teeth with their denticles, the 
tncuspid laterals and the narrower central tooth of 
each row Radulw are best mounted m glycerine 
jelly The number of teeth increases rapidly after 
the egg hatches until the mature individual mollusc 
possesses several thousand teeth—R H Compton 
The flora of the Whitehall district —V H Bnnk 
A comparative study of the sacrum of the Gnqua — 
C Gordon and L Hogben The separate identity 
of the pressor and pigmentary effector activity of 
pituitary extraots When exposed to the action of 
cold normal sodium hydroxide for two hours the 
pressor activity was found to bo reduced more than 
90 per cent The pigmentary effector activity in 
creased The increase was doubtless due to the lack 
of interference from conoomitant vaso motor pheno 
mens —D Sloma and L Hogben Further observe 
tions on the relation of the pituitary gland to the 
chromatic function of Xenoput Lame The com 
panson of reactions of totally hypophysectomised 
and normal toads (a) to photic stimuli and (6) to 
the injoction of posterior lobe extracts yield data 
which reinforce the conclusion that the If mechanism 
of a previous communication oan be identified with 
the anterior lobe of the pituitary gland —Emd 
Hogben Some metabolic changes associated with 
pigmentary effector activity in Xmoput Loevxt Eye 
loss animals have a significantly higher respiratory 
rate than eyed animals lhe effect of removing one 
or both lobes of the pituitaiv gland loweis the dermal 
respiratory rate by about 24 per cent and the calcium 
and magnesium content of the scrum bj about 
30 per tent Significant differences occur between 
males and females m all cases males had a higher 
respiratory rate than females anti tho calcium anti 
magnesium content of the Berum was lower m males 
than ui females —L Hogben Some remarks on the 
relation of the pituitary gland to ovulation and skin 
secretion in Xenoput I tens Antopev of large 

females kept for two yoais after total operative 
removal of the pituitary revealed the fact that the 
ovary had undergone almost complete involution ill 
all cases Implantation of glands from other in 
dividuals or injection of anterior lobe extracts induced 
ovulation After removal of the whole pituitaiy 
gland or the anterior lobe alone the copious secretion 
of slimo so t haractenstic a response of Xenoput Lcevtt 
ceases entirely Injections of anterior lobe extract 
produce within a few hours complete shedding of the 
skin Tho autacoid is heat stable and ether soluble 
A Zoond (1) The localisation of respiratory exchange 
in the scorpion Occlusion of the book lungs of 
Opttthophtholmua capenttt with a thin film of rubber 
solution Determinations of oxygen caused total 
inhibition of respiration (2) Hie localisation of 
respiratory exchange in the polyehate Bitptra 
Vduticornxt Cutaneous respiration is 32 per cent 
of the total and the branchial filaments are the 
principal region of respiratory exchange —L P 
Boiman and H Zwaremtein The blood sugar in 
normal and eyeless Xenoput Lome Higher in eyeless 
animals than m normal speounens —Sir Thomas Muir 
(1) Note on sums of N line minors pertaining to an 
N by AT +2 array (2) Not on the derivatives of 
the el unman t of two binary oubics 
Roxx 

Royal National Academy of the Lincei Mar 2 — 
A Angell Pyrrole blacks —L Cambi and T Ricci 
Arylmtroeoferropentacyanidee formation from 
arylhydroxylamines and mtroprusside In aqueous 
alcoholic solution, the reaction between sodium mtro 
prusmde and phenylhydroxylamme yields first the 
nypomtroeoferroojantc complex, [(CN), FeNO] un , 
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whioh then paaw into the aquoferroeyamde [(CN) S 
FeHjO] 1111 , which then passes into the aquofenoeyan 
ide [(CN),FeH l O] ,ul , and this, under the action of the 
mtrosobenzene formed in the first phase, is converted 
into the arylnitrosoferropentacyanide complex [(CN), 
FtyHOJCjH,] 111 —B Segre Construction of bisex 
tuples of straight lines —Marla d Ascia Test of the 
method of least squares for the numerical integration 
of linear differential equations—M Brelot Point 
sources of heat in a radiating plane in thermal equili 
bnum —A Wintner The enharmonic analysis of 
secular inequalities furnished by Lagrange s approxi 
mation —A Bellulgi Tho tectonics of certain deep 
structures discovered gravimetrically in the Paduan 
plane—Stefano Lodovico Straneo Molls vibration 
galvanometer Various points connected with the 
action of the Moll galvanometer are discussed B 
Rossi A method for the study of the magnetic 
deviation of penetrating rays —E Bossa The Hall 
effect for the metals, nickel, iron, and < opper, in weak 
magnetic fields tor nickel and iron, the course of 
the Hall coefficient in weak magnetic holds is Hub 
stantially different from that in strong fields, the 
gtadual increase observed on diminution of the field 
becoming rapid at about 30 gauss for nickel and at 
about 6 2 gauss for iron , this rapid increase is mam 
tamed at loast so far as 2 gauss and 0 2 gauss for 
nickel and iron respectively With both metals 
dissymmetry of the galvanometer deviations is noted 
on inversion of tho magnetic field With copper on 
the other hand, no tiace of such dissymmetry exists 
and the Hall coefficient exhibits only a slight increase 
as the strength of tho magnetic field is lowered to 
about 1 gauss —G Bargellini and A Grippa 2 5 
Dibromophenetidmo Brominution of phonacotm 
with a quantity of bronuno corresponding with foul 
atoms per molecule results m tho formation of 2 6 
dibromophenacetin, which may readily be hydrolysed 
to 2 6 dibiomophenotidino lhe results obtained 
confirm the conclusion previously drawn, that the 
first halogen atom introduced into the phonacotm 
molecule enters m the uitho position to the ethoxy 
group and the second m the ortho position to the 
acetylaimno group P Principi Observations on 
the age of the travertines of 1 Hera in the neighbour 
hood of Perugia — G Brunelli Jbutrophy from 
stagnation in artificial lakes—P S Itrael Invest iga 
tions on chronaxia (3) Action of lithium on the 
chronaxia of the neuromuscular preparation of the 
frog Lithium chlondo has a distinctly unfavourable 
ac tion on this phenomenon and cannot replace sodium 
chloride, this at tion being exorted particularly on 
the nerve and to a less extent on the muscle —B 
Monterosso Cirropedological studies (6) Behaviour 
of Chthamahu steuatus in different experimental con 
ditions — M Curxi hirst observations on themutation 
of a hyphomycetes —G Cannicci Contribution to 
the study of glutathione in Teleostei Observations on 
the method of determination (1) Of the two methods 
which have been suggested for the determination of 
glutathione, the nitroprusside method, esjiecially as 
modified by Random and Fabre, although not 
absolutely accurate, gives results sufficiently exact 
for physiological experiments —U Cassini* and L 
Bracalonl Hydremic curves caused by rest and by 
physical exercise (2) —S Vuco Protein ration and 
energy ration When given a diet deficient m protein, 
rats slowly lose in weight and ultimately die, no 
matter what the quantity of energy ration consumed 
Thus, physiological and economic utilisation of the 
ternary substances absorbed is possible only to 
organism* satisfied as regards their protein require 
meat# —V. Rivera Cosmic waves and cellular multi I 
plioation (germinating seeds) (1) I 
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Washington, DC 

National Academy of Sciences (Froc , Vol 16, Ho 3, 
Feb 13) - Francis Bitter On tho diamagnetism of 
electrons m metals A formula for diamagnetic 
susoeptibihty of free electrons is calculated, taking 
into account the wave stiucturo of the electron , it 
has the same form as the classical formula but the 
mean free path ih replaced by a/4 wheie a is the grating 
constant of the cubic lattice considered —Alexander 
Goetx On tho experimental evidence of the mosaic 
structuie of Bi single crystals Bismuth single 
crystals of a definite orientation were grown by a 
special method and examined microscopically with 
and without etching Evidence is obtained that the 
single crystal contains * hi ex b of a definite size 
independent of tho perfection of the crystal provided 
the crystal is not plastioally deformed Illustrations 
of the strut tuieobservod are givon George H Shull 
The first two cases of troxsing over between old gold 
and bullata factors m the third linkage group of 
CEnothera —J T Patterson Somatic segregation pro 
duced by X rays in Drosophila melanogaster Cultuiee 
of eggs and young larvje of a cross between yellow 
whito females and eosin singed males were treated 
with X rays and the f j females examined The 
criterion for somatic segregation was the occuirente 
of a gray singed area adjacent to a yellow non singed 
area, and this was found in a few cases P ten 
Bruggencate The radial velocities of globular c lusters 
Theie is a linear c ouelation between the displacements 
of spectral lint s foi globular clusteis, corrected for 
solar motion and galactic latitude similar to that 
between line displacement and distance of tho spirals 
Wilder D Bancroft and C E Barnett (1) Solid 
protein hydrochlorides 1 he pleasure concentration 
isothorm for hydrogen chloride gas and charcoal is a 
smooth curve typical of adsorption , zoin gives a 
similar curve Hexamethylene tetramme gives a 
curve with four flats , arachm, casern edestm, 
fibrin, and gliadm each gives one or more flats A 

fiat indicates formation of a compound (2) 
Adsorption of ammonia by proteins Using the 
method indicated above, it is shown that ammonia 
gas combmes with tartaric acid (as already known) 
and with p ammobenzoic acid, but not with amino 
acetic acid or the proteinH used above Linus 
Pauling The stiucture of the micas and related 
minerals I he general formula givon for the mic as is 
KX,Y 4 0„(0H F), with 2^n^3, where X and Y are 
cations of co ordination number 6 and 4 respectively 
The buttle micas have a similar formula m which cal 
cium replaces liotassium Hsns Joachim Schumacher 
and Gerhard Sprenger The dec ompoaition of nitrogen 
pentoxide at low pleasures Pressures of 0 2-0 004 
mm mercury were used There is no marked falling 
off of tho uiumolecular constant down to about 0 06 
mm pressure but a decrease below this F xpenmental 
procedure is fully described —Elisabeth T Stafford 
and H S Vandiver Deterrmnation of some properly 
irregular cyclotomic fields Ernest W Brown On 
an extension of the lourier theorem giving rapid 
methods for calculating the constant part and the 
coefficient of any tienodio term in the disturbing 
function —M S Knebelman Content preserving 
transformations — E T Bell Simplicity with respect 
to certain quadratic forms—Aristotle D Michal 
(1) The differential geometry of a continuous infinitude 
of contravanant functional vectors —(2) Projective 
functional tensors and other allied functionals — 
G A Miller Hon Abelian groups admitting more 
than half inverse correspondencies—M H Stone 
Linear transformations m Hilbert space (3) Opera 
tional methods and group theory 
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Education, Environment, and the Criminal 
Iff VERY year a considerable sum of public money 
1'-2 is expended on th« issue of official publications 
—blue books which it is to be feared the general 
public too rarely reads Yet this is a pity for 
blue books are sometimes entertammg and usually 
instiuetive H lsewhere we give some figures taken 
from the returns of criminal statistics for England 
and Wales for the year 192b issued by the Home 
Ofhoo brom the data there given it will bo ap 
parent that this official publication is of interest to 
a wide audienee w ider mdeed than the Bpc eiabsts 
in the study of crime and the criminal or indeed in 
any one branch of social reform which impinges on 
the enminal world hor criminal statistics are not 
merely a gauge of the enmmal tendencies of our 
population any more than they are solely an mclex 
of the elficienoy of our police organisation in detect 
ing crime Inlimtely more suggostivo to regard 
them as a tabulation of the less gratifying pro 
ducts of our sexual system an indication of some 
defective bearing in the machinery by which the 
daily life of the community is regulated and 
earned on 

In a perfect society there would be no enme—not 
necoBsanlv as a result of tht perfection of the indi 
vidual but because of the complete adjustment of 
that society to the satisfaction of the needs of the 
mdiv idual Tho primal nature of man remains un 
altered through the ages It is based upon certain 
fundamental necessities which are perennial and 
common to all living things These are the urge to 
the preservation of the individual and the urge to 
the perpetuation of the race When once this 
postulate is grasped tho whole problem resolves 
itself into a matter of adaptation 

The attempt to secure tho full satisfaction of the 
needs of the individual by moulding the environ 
ment to his requirements is the genesis of culture 
and of society It lies at the roof of Utopias framed 
by philosophers from Plato to H G Wells it is 
the motive power of social reform and the justifioa 
tion of the world old urge towards democracy 
lor unfortunately even m the earliest stages of 
man s history as a social being the environment was 
imperfectly adapted to the needs of all individuals 
Differences of age physique sex and individual 
character made for imperfect adjustment There 
must always have been an underdog Even in 
the simpler societies whether patriarchal or matnar 
ohal the exercise of family control entails a cramp 
mg of individuality by regulations whioh sooner or 
later are regarded by someone as harsh, uncon 
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scionable, or unnecessary. Their transgression in¬ 
evitably follows and the eyes of authority behold a 
crime. As society becomes more complex, mal¬ 
adjustments as between individuals and the environ¬ 
ment become more numerous and crime increases. 
For whatever means the individual may adopt to 
correct that maladjustment, whether it be murder 
or merely oxeeeding the speed limit, if it contravono 
a regulation laid down by the authority of society 
it constitutes a crime. 

Thus ‘ crime ’ is purely a relative term and in the 
history of mankind its connotation has variod with 
the variations in type and the advance of tko social 
organism. 

It must be remembered, however, that to regard 
society as a means of securing the full satisfaction 
of individual needs may tell less than half the story 
It is obvious that the environment with which a 
man may find himself at odds is a complex of indi¬ 
viduals like unto himself, and in the satisfaction of 
his own needs ho is precluded from impeding the 
satisfaction of the legitimate noeds of others. Just 
as the patriarch in a primitive community imposes 
his will upon the members of his group, so in a more 
highly organised society the will of that society, 
whether it bo ombodiod m a despot, a constitutional 
monarch, or in the representative assembly of the 
people, exercises itself to guard against encroach¬ 
ment by the individual. Hence the paradox that 
the social organism which was created originally to 
provide an environment which would admit of the 
complete self-expression of the individual almost 
immediately becomos a medium to which he must 
adapt himself. Self-expression is givon a free rein 
so far, and so far only, os it does not come into con¬ 
flict with the limitations imposed by society. 

It is a matter of importance to stress the fact that 
crime has no fixed oonnotation but that it varies 
at different grades of culture. Even murder, the 
moat serious injury to the person, at certain stages 
of social development is a private matter for the 
victim’s immediate group and not a conoem of the 
community as a whole. This way of looking at the 
matter survives even in Europe, whore in some of 
the less advanced communities the family or tribal 
vendetta survives under a comparatively highly 
organised system of government. Plural marriage, 
which is perfectly legitimate in a polygamous society, 
becomes the crime of bigamy in a society organised 
on a monogamous basis, Inoest, a criminal offence, 
though only since 1908 in England, has varied in 
definition in different ages and in different societies 
according to the forbidden degrees, and a form of 
union which we would now class as inoestuous con- 
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stituted the primary form of royal marriage in 
ancient Egypt. 

Any contravention of a regulation laid down with 
communal authority may constitute a crime. In 
the army a man’s ‘ crime sheet ’ records behaviour 
contrary to regulation and may contain no entries 
in any sense of ‘ criminal ’ in common usage. For 
the purpose of the “ Criminal Statistics ”, crimes in 
the sense of indictable offenoes may range from 
murder and manslaughter to stealing a dog or “ in¬ 
citing an infant to bet ”. Each year the list of such 
offences becomos longer Additions were made to 
no less than twenty classes of offence by legislation 
which came into foree in England and Wales m 1928. 
They affected such widely varying matters inter alia 
as fraud, forgery, monoy-londing, road-transport 
lighting, and the protection of the lapwing. 

Thus legislation, and especially legislation of tho 
grandmotherly or meticulous type, more particu¬ 
larly if it does not have an overwhelming weight of 
public opinion behind it, leads to an increase of 
crime. It adds to the number of offenoes and 
thereby swolls tho roll of those who offend. The 
prohibition laws of America afford a peculiarly in¬ 
structive oxamplo—at least so far os it is possible 
to judge from tho outside. There the union of 
various interests with ulterior motives—of these 
perhaps the most potent the desire to eliminate the 
influence of the saloon-keeper from the sphere of 
politics—joined with the temperance movement to 
attain their object through the prohibition laws. 
These public opinion—tho ultimate tribunal—has 
not merely not been strong enough to enforce, but 
it would seem as if as a whole it has not even de¬ 
sired to enforce them in their entirety. Hence 
' bootlegging ’ and a whole senes of customs offences, 
with the acts of lawlessness which accompany them, 
as well as the illicit manufacture and sale of alcohol, 
now help to swell the list of crimes. 

It requires very little consideration of the variety 
of and vanation in criminal statistics to show that 
those anthropologists who a generation and more 
ago sought to fix a criminal physical type wore 
attacking a social problem on too narrow a front. 
In so far as certain stigmata denote physical and 
mental degeneration they may be taken as indica¬ 
tion of potentialities in oertain directions, which, 
given certain conditions, are likely to become 
actively criminal. The force of heredity is no more 
negligible in human relations than in animal breed¬ 
ing. But in a modern society the effects of heredity 
and of environment are almost inextricably inter¬ 
woven. The study of the evolution of man and his 
congeners, the great anthropoid apes, points to the 
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fact that while the latter have survived by an early 
specialisation adapting them to their environment 
but limiting their advance, man has survived 
through an infinite adaptability to varying condi- 
tions. Hence it iH no longer possible to look upon 
the criminal, that iH, the criminal in the more serious 
sense of the social outlaw, as a type—a throwback 
or a survival in any real sense. Ho is a failure in 
adaptation. Normally man must be regarded as 
infinitely oducable. The criminal, however, oven 
the criminal of habitual type', is an individual of 
imperfect inhibition. His conduct may be* con¬ 
formable to an earlier stage of culture , but as 
things are it is a maladjustment with his social 
environment The man who steals to procure food 
which will save him from starvation takes that 
which in a more primitive society w ould be procur¬ 
able by Ins own effort or w ould be gi\ en him for the 
asking For hen* the necessities of life an* common 
to the members of the group, or arc the product of 
group activity , but in a society in which his act 
has come to be looked upon as a crime, ho shows 
that either he has not responded to training or ho 
has been imperfectly educated to survive in the 
conditions imposed upon him by society. 

Criminal statistics, then, serve as an index of the 
degree to which there is a lack of adjustment as be¬ 
tween the individual and the requirements imposed 
by life in any given community. In the imperfect 
world in which we live, it cannot bo hoped to 
eliminate crime; but with these data as a starting- 
point it is possible to probe for the causes which 
retard progross towards a Btato of social equilibrium 
On one hand, it may be askod whether tho in¬ 
cidence of crime is such as to point to an undue pro¬ 
portion in the community of a class congenitally 
unfitted by physique and mental constitution to 
acquire a habit of conduct in accordance with the 
standard of the community—a problem for the ex- 
pert m the study of delinquents and the eugenist. 
On the other hand, the number and character of tho 
crimes may suggest an inquiry whether tho training 
by which society seeks to secure that the individual 
is brought into harmony with, and fitted to survive 
in, his environment is suitable and effective—tho 
province of the educationist. Moreover, it must 
not be overlooked that the environment itself maybe 
at fault. Social conditions may be such as to render 
nugatory all efforts towards individual training, or 
by force of unduly harsh or unnecessary legal and 
social restrictions make demands which an appreci¬ 
ably significant proportion of members of the com¬ 
munity is unable to meet, constituting a call for 
social or legal reform which should not be ignored. 
No. 3107, Von. 120] 


47 


The Great Chemists. 

Das Buck der grossen Chcmilcer. Herausgegeben 
von Dr. Giinther Bugge. Band 1 : Von Zoaimoa 
bis SchSnbein. Pp. xii+496 + 42Tafeln. (Berlin: 
Verlag Chemie G.m.b.H., 1929 ) 24 gold marks. 
HE appearance of any work on the history of 
chemistry which is more than a sketch of 
the subject is so infrequent that a general expres¬ 
sion of satisfaction and a recommendation seem 
inevitable m all coses, and are usually given to the 
exclusion of any detailed criticism. There arc, 
however, certain general errors which seem fated 
to recur in all such works, and it may bo useful, in 
addition to the statement that the present work is 
one which every chemist should add to his library, 
to notice some of these here. 

The present volume is a composite production 
and suffers inevitably from the faults of such Tho 
treatment is uneven and the value of the contribu¬ 
tions vanes rather considerably with the authors. 
The subject matter oh a whole is, however, of high 
standard, and in the eases where the onginal 
sources have been used it contains many points of 
interest and importance In many cases, however, 
the Bourc*cH have clearly been secondary, or oven 
further removed from the onginals Common and 
well-known errors, therefoie, appear again, in many 
eases with reference to the secondary or tertiary 
literature from which they have been taken It is 
impossible to refer to all such cases, but a few 
examples will he given The statements on pp. 
369 and 373 that Dalton was indebted to .Richter 
are not in accordance with the facts as set out in 
tho careful examination of the question published 
by Meldrum many years ago, and that on p 391 
that Mayer took account of Gay-Lussac’s experi¬ 
ments on the expansion of gases into a vacuum is 
given with a reference to a secondary source. If 
the author had read Gay-Lussac’s work and had 
seen a criticism of this statement published a few 
years ago, he would scarcely have repeated this 
old error The discussion of the early work on 
hydrofluoric acid follows tho usual incorrect 
course (p. 284): the facts were published by the 
reviewer some years ago 

Although an American writer is taken to task 
(p. 224) for giving Geoffrey's name incorrectly, 
there are numerous examples of the mangling of 
names in the present volume, particularly those of 
Englishmen or English places. On the same page 
as the mis-statement about Mayer and Joule we 
find “ Sir Du gold Clirs ” ; on p. 45 we find 
“ Sommeraet ” (and are, incidentally, told that 
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Bacon studied in the “ Hochsohule zu Oxford ”) ; 
a little further on (p. 46) we find “ Brever ” for 
Brewer and the date of Jebb’s edition of the 
“ Opus Majus ” is incorrectly given ; “ Wrrsham ” 
appears for Wrexham, and “ Clero Maxwell ” does 
duty for the name of the great physioist. It would 
be well to publish a list of errata in the forthcoming 
second volume. 

Tho treatment, on tho whole, is moderately 
international, but the book is clearly intended 
mainly for German readers, and its reception m 
other countries must, in consequence, pay tho 
price of this. As an example we may refer to tho 
statement, after being told that Agricola had 
‘ lifted ’ [abgesehriebenj large portions of Birin- 
guceio’s “ Pirdtechnia ” in the composition of his 
“ De Re Metallioa ”, that, after all, the Italian’s 
name shows that ho is of “ gormanisehe Abstain- 
mung ” ! The usual sneer at “ die onglische 
Pruderie ” occurs (p. 410), in this case, however, 
in connexion with what appears to be a wholly 
imaginary example, so that perhajis our love of 
fair play and regard to voracity have been mistaken 
for prudery. In very few cases do notable English 
books appear to be known to the writers, and the 
literature references are seriously incomplete in 
this respect. Thus, Darmstaedter, in bis article on 
Agricola, refers only to his own edition of the “ De 
Re Metallioa ”, without mentioning Hoover’s 
masterly work, and many other examples could bo 
quoted. 

As an example of tho lack of knowledge of 
English and American scholarship on tho part of 
many authors, the articlo on Roger Bacon may be 
quoted. The relations of Bacon with the Church 
are in tho old-fashioned mid-Victorian Huxley- 
Spenoerian vein, namoly, that of an enlightened 
experimenter struggling with ignorant bigotry. 
In reality we know that Bacon’s "Opus Majus ” was 
not written until after pressing invitations from 
the Pope, and that Bacon ‘ got himself into hot 
water ’ not by his scientific views but by his 
wholly unnecessary personal abuse of highly 
placed members of his order. It is to be feared 
that the enlightened modern eminent man of 
science is often quite sensitive even of scientific 
criticism: what he would do if he were called a 
blockhead by his inferiors, and had the same free¬ 
dom of action as Bacon's superiors, we do not wish 
to contemplate. All recent studies of Baoon’s 
chemical work, such as those of Little, are com¬ 
pletely ignored, and the article is very poor. 

The treatment of Zosimos follows the usual lines. 
After the statement that Berthelot and Ruelle’s 
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edition is very defective, which seems to be re¬ 
garded as a pious duty by ail recent German authors 
who compile from it, the so-called ‘ mystical ’ 
element in Alexandrian chemistry is stressed. It 
should be realised that Alexandrian authors in 
general introduced somo complication into their 
writings which we avoid, in that they attempted 
to take account of tho existence in Nature of God 
id of the soul The treatment of a scientific 
subject gains in clearness and objectivity by 
ignoring these, but it may perhaps be suggested 
that it becomes rather one-Bided. As philosophers, 
the Alexandrians were not Batisfiod by chemical 
cookery. Tho contributions made to practical 
chemistry by the early chemists of Alexandria are 
not made sufficiently clear. Tho reviewer will show 
in another place that the theory of the four primary 
colours of Demokntos, whose authority is invoked 
by all the early writers on chemistry, probably 
influenced the hn>t theories in a way which does 
not seem to have been fully recognise. 1, and that 
under its influence tho theory and practice of the 
science descended in a perfectly natural way. 

The article on Geber adds rather considerably 
to the complexity of the subject, although here 
much recent work is carefully considered. We 
knew from Berthelot that some of the Arabic works 
of Jabir were quite different from tho “ Humma ’* 
of Geber, but it is now suggested that these Arabic 
works are not authentic. It may be noticed in 
passing that tho author of tho “ Summa ” might 
havo been English 

Tho treatment of the medieval writers is gener¬ 
ally very unsatisfactory Recent scholarship is 
practically ignored and in several cases the chemical 
aspects are referred to only in the very briefest way. 
Instead of an attempt to deal with the undoubted 
interest which somo of tho groat schoolmen showed 
in chemistry, with careful references to the original 
sources, we are given merely a mass of undigested 
rhetoric from which we strive in vain to extract a 
few grains of objective truth. The general character 
of these articles may be judged from the following 
quotation from the later one on Paracelsus (who 
is treated highly sympathetically). “ t)ber alien 
Dingen zittert der Abglanz eines femon Glfiokes, 
alles Bdee ist transparent und maoht das Gute 
sichtbar, wie alles Nein das Ja, wie das Schwarts 
das Weiss und wie der Teufel Gott ”. There is 
much in this vein. 

When the seventeenth century is reached the 
articles become more interesting and objective and 
in some cases contain really valuable material. It 
would perhaps bo unfair to soleot certain articles 



NATURE 


40 


July 12, 1930] 

as especially good, since so much depends on the 
particular taste of the reader, but the reviewer 
found the following of great interest • Glauber, by 
Walden—an outstandingly good article ; Libaviua, 
by Darmstaedter , Klaproth and Mitscherlich, by 
the editor , Faraday, by Ostwald (apart from the 
error on p. 424 as to the source of the nomenclature 
of electrolysis, which is really due to Whcwell, and 
the usual over-emphasis of the opposition of Davy 
to the laboratory assistant’s F R 8.)- Articles 
which seemed loss interesting, and, in some cases, 
to be more based on secondary sources, were those 
on Albertus Magnus, Paracelsus, Van Helmont, 
Lully, Berthollet (scrappy), and on Fourcroy and 
Vauquolin (merely dull). 

The book, which is well printed and reasonably 
priced, must, like other recent German works on 
the history of chemistry, be used with caution and 
in close proximity with the originals For the 
general reader who finds no difficulty with the 
language and is not much concerned with minute 
accuracy, it will be found very interesting A 
second volume, bringing the study down to Emd 
Fischer, is promised and will be welcomed, but the 
editor might well impress on his collaborators the 
necessity of a rather broader outlook, a closer 
scrutiny of the original sources and less leaning on 
other historians, anil more attention to recent 
scholarship in other lands than Germany. 

J K Partinuton 

Coed and Haemophilic Bacteria. 

Medical Research Council A System of Bacterio¬ 
logy tn relation to Medicine Vol 2. By C H 
Browning, W. Bulloch, J. H. Dible, A. Fleming, 
F. Griffith, R Tanner Hewlett, J. E. McCartney, 
T. J Maekie, D. G. S. McLachlan, J. W. McLeod, 
W. Mair, E. G. D. Murray, G. H. Porcival, W. M. 
Scott, A. L. Taylor, W. J. Tulloch, H. D. Wnght. 
Pp. 420. (London: H M. Stationery Office, 
1020 ) 21«. net. 

fit HE volume of the Medical Research Council's 
•L “System of Bacteriology” before us deals 
with “Cocci and Hemophilic Bacteria”. A com¬ 
paratively brief chapter is devoted to the staphylo¬ 
cocci. There is an extremely interesting short 
note on the history, and Prof. Bulloch has appropri¬ 
ately emphasised the important and really primary 
work done on these organisms by Ogston in Aber¬ 
deen. The whole chapter, though brief, is well 
written, and gives a sufficiently detailed and accur¬ 
ate account of this group of bacteria. 

Chap. ii„ on the streptococci, is necessarily a 
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long one, and occupies more than double the space 
given to any of the other cocci. This indicates 
the vast amount of work that has been done, and 
particularly during recent years, on this group of 
organisms The list of references in itself indicates 
the amount of work that would require to be ex¬ 
pended even to read Buperfioially all the papers 
that have been published on this subject, and the 
chapter shows evidence that the reading by some 
of the authors has not been very carefully done. 
We think this chapter has also Buffered from the 
multiplicity of authors The early parts by McLeod 
are well done, and this can also be said of the section 
by Maekie and McLachlan It may bo desirable 
in a volume which is to bo one of reference that an 
account should bo written of results recorded by 
vanouH authors as to the finding of streptococci in 
certain conditions of the skin, but we do fool that 
more judgment might havo been used in the selec¬ 
tion of published work in which there was, to say 
tho least, evidence of some value brought forward 
to establish a claim to causal relationship We do 
not think that judgment has been shown in tho 
section by Percival 

To write above schorl htca corporis, that 
“ Although the characteristics of the streptococci 
isolated from these lesions have not yet been in¬ 
vestigated, it is very probable, from a comparison 
with the ha?molytic streptococci isolated from 
impetigo, that the organisms in question are cap¬ 
able of elaborating a diffusible toxin. If this is the 
case the eczema reaction which is provoked may 
be due to the direct action of such a toxin . . .,” 
without giving any evidence that the streptococci 
arc not mere saprophytes in this condition, is in 
our opinion not worthy of being published 

Tho chapter on mouth streptococci seems to be 
somewhat confused, and we are at a loss to know 
whether this section is confined to this group, as 
the heading and the table of contents would suggest. 
Does the author maintain that the streptococci of 
rheumatic fever and of subacute endocarditis dealt 
with hore arc all mouth streptococci ? There is a 
great deal of valuable information in this chapter, 
but it is not well arranged, and it is, in our opinion, 
too much dominated by tho personal views of the 
author. Thus, m referring to the work of Lesehke 
and Auerbach, who think that the best time to 
examine the blood is when tho temperature is high, 
we are told that there iB no convincing evidence 
that this is so, and tho only fact given in sup¬ 
port of this statement is that “ tho writer's 
experiments indicate that the number of organ¬ 
isms in the circulating blood do not undergo 
B 1 
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and valuable aocount of most of the work done in 


great or sudden variations No other evidenoe 
is given, and not even a reference to the author’s 
experiments. On the following page, it is stated 
that “the original infection of the valves must 
result from an invasion of the blood stream by 
streptoooooi ”, and again, “ they enter the blood 
stream from foci of infection Surely it is almost 
certain that this entry and this spread will givo 
rise to temperature, and if blood culture is made 
at that time tho bacteria are more likely to be 
found than when the organisms have got settled 
down in the valves 

On rheumatism, in reference to the work of 
Beattie and Yates, the author states . “ If their 
figures are considered in detail, it will be found 
that streptococci were isolated from the synovial 
membranes in 20 per oent of all cases In answer 
to this it is stated that the author (1025) has pointed 
out that " similar organisms can be isolated from 
the heart blood of a not dissimilar percentage of 
oases dead from any cause These statements 
are no doubt correct, but they are misleading 
The author ignores altogether the experimental 
results obtained with tho organisms in the 20 per 
oont of the cases, tho rheumatic history of these 
cases, and particularly that in double the number 
of cases done at the same time the synovial mem¬ 
branes contained no streptococci, and that there¬ 
fore general blood infeotion was excluded. The 
remaining parte of this section, on the entero¬ 
coccus (though we disagree with tho differentiation 
between this and ti. foecalts), the parts on the 
anaerobic streptococci and on chemotherapy, are 
all important contributions which add considerable 
value to this whole chapter. 

Tho chapter on pneumococcus is a very ex¬ 
haustive study of this organism, and the authors 
have given very careful attention to detail. The 
views of various authors are given with extreme 
fairness and with excellent critical judgment. On 
the gonococcus, Tulloch writes with the authority 
of one who has himself done a considerable amount 
of work on tho subject, and in consequence is quite 
familiar with tho work of others. Nothing but 
praise can be given to this section, and we would 
specially emphasise the valuable part on practical 
diagnosis. Tho section on meningococcus (and, 
by the way, we are glad to see the protest against 
the American name, Neisseria iniracdlaris) is 
again evidently the work of an expert on the sub¬ 
ject. We do not agree with all Dr. Murray has 
written—and particularly with the emphasis laid 
on identification by cultural characteristics—but 
it is a well-written article and gives an excellent 
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relation to this organism. 

Chap. vi. calls for little comment. The oon- 
fusion which exists in regard to the bacteriology 
of influenza presents a difficult task to a writer on 
the subject, and Dr. Scott has done the very best 
with the material at his disposal. He has given 
the various views with great fairnoss, and though 
apparently he is a convinced believer m B in¬ 
fluenza (Pfeiffer) as a cause, he has not over¬ 
emphasised the evidenoe in his favour. 

The work by Prof Hewlett in Chap. vii. gives 
all tho necessary information on tho various sub¬ 
jects dealt with in that ohapter. 

Taking the volume as a whole, we welcome it as 
a very valuable addition to the bacteriological 
library. It will be a constant source of reference 
to all workers on this group of organisms, &nd they 
will, we think, generally find some valuable infor¬ 
mation on any work they may be undertaking. 

J. M. Beattie. 


Tropical Agriculture. 

A Text-Book of Tropical Agriculture. By Sir Henry 
Alford Nieholls Revised by John Henry Holland. 
(Macmillan’s Manuals for Students) Second 
edition. Pp. xxxvi+639. (London ■ Macmillan 
and Co., Ltd., 1929 ) 15s 

1TH the need for the development of our 
resources m the tropical colonies brought so 
prominently before us in recent years, it is sur¬ 
prising that we have been so long without an up-to- 
date text-book on tropical agriculture. Tho want 
of such a book has long been felt; tho roviewer has 
frequently been asked in recent years to recommend" 
a suitable work of this character to intending 
settlers and for use in schools and colleges. The 
demand for the book is further indicated by tho fact 
that Sir Henry Alford Nicholls’s text-book, first 
published in 1892, was reprinted seven times at 
interval of about five years. The subject of the 
present review is tho second edition of the same 
work, which has been revised and partly rewritten 
by Mr. J. H. Holland, of the Museums staff of the 
Royal Botanic Gardens, Kew. 

To deal with the several groups of subjects 
included under tho general term ‘ tropical agri¬ 
culture ’ is no easy task. To deal with them 
exhaustively would require a volume for each. The 
result would be a series of monographs, of which the 
complete set would not only be too bulky, and too 
costly for tho planter, but it would also be so 
exhaustive that the average man would not find 
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time to wade through it and it would be beyond the 
ability of the school or college teacher to sift out 
of this mass of information the facts essential for 
class room lessons It is true that a man who is 
about to undertake maize growing on a large scale 
will be glad to have an exhaustive treatise on the 
subject which ho can consult from time to time as 
questions arise But with the tendency toward 
reducing the risk of loss by the use of catch crops 
green manure crops and rotation crops the tropical 
agnoultunst would like to have some handy and 
not too detailed book of reference which will suggest 
to him crops which are at any rate worth expen 
mental cultivation Tho book before us is of this 
character It is of bandy size limited to 630 pages 
well illustrated with a convenient index in a single 
senes and having the main points of the text inch 
cated by marginal headings which enable one to 
hnd quickly tho facts which are dealt with 

Ihe text book ih divided into two parts the first 
of which comprising about 100 pages deals with 
the elements of agneulture grouped into thirteen 
chapters namely soils plant life propagation of 
plants climate (a bare couple of page* which might 
have been enlarged with advantage) manures 
rotation of crops (loss than four pages tho result of 
experiments in the Dominions and Colonics eon 
duotod during recent years might have been 
recorded to good purpose) drainage irrigation (here 
the information is limited to two pages and more 
might have been said) tillago operations pruning 
budding and grafting 

The second part comprising 510 pagee is divided 
into twenty chapters dealing with such diverse 
subjects as coffee cocoa tea sugar cane fruits 
spices tobacco drugs dyes and tans tropical 
ce reals food plants (for oxample cassava arrow 
root yams pulses etc) fodder plants rubbers 
fibres od seeds and volatile oiIb 

The paragraph on toff grass (Eragroatu abya 
arnica) p 465 might have been enlarged to advan 
tage More than a quarter of a million acres in the 
Union of South Africa are devoted to this grass as a 
hay crop and its use has extended to Northern 
Rhodesia Australia and elsewhere Ihe value of 
tho crop to South African farmers is placed at more 
than a million pounds sterling per annum The 
very fine seed of the teff plant requires suitable 
handling if the crop is to suoooed and instructions 
as to seeding, etc would have been helpful 
In view of the great importance of maize for 
stock food for feeding native labour and as a cash 
crop for export, a little more attention might have 
been given to it Some of the information supplied 
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could have been replaced to advantage by the 
results of more recent work in the Union of South 
Africa in Rhodesia m Kenya and elsewhere The 
writer speaks of yellow dent as a particular 
variety of maize whoreas it ib a class name which 
covers many varieties It is misleading to speak 
(p 405) of a rainfall of about 50 80 inches as 
required for maize in some countries this 
proves far more than is good for the crop Ihe 
pm lpitation requirement will vary of course with 
the incidence of the rainfall and the degree of 
evaporation and transpiration which again are 
affieted by temperature The Argentine maize 
belt which produces a large part of tho worlds 
supply has an averago rainfall ranging from 31 5 
in to 59 4 in (see Burtt Davy Maue pp 37 42) 

In Rhodesia Natal and tho Transvaal a mean rain 
fall between 25 in and 35 in is the optimum for 
this crop 

In reading through the pages one feels that the 
author of this revision must have been somewhat 
hampered by the fact that he was prepating a new 
edition of an old book Ihe changes which have 
taken place in agricultural practice in the more 
than thirty five years since tho first i dition ap 
peaied duo in part to increase in knowledge of the 
fundamental sciences and in part to experience are 
so great and such vast developments have taken 
place in the Dominions and Colonics in tho period 
referred to that it would have been better had the 
book been completely rewritten from cover to c over 

A very minor error but one too frequently made 
is tho uso of capital letters for the adjoctival form of 
specific names of plants for exomplo ledgeruina 
and Deenngiana instead of ledgenana and deenn 
giana Ihe uso of capitals for Litchi and Lavenduhii 
is correct these being proper nouns in the nomi 
native and genitive eases respectively Owing to 
tho difficulty which agriculturists foresters and 
horticulturist® must necessarily hai o in aseertainmg 
whether a word used as a specific name is entitled 
to a capital letter (on account of the fact that it has 
been used at one time as a generic name) it might 
possibly be better to decapitalise specific names 
throughout m all technical publications intended 
for their use 

It is the duly of a review or to criticise In doing 
so it is far from our desire to belittle a book for 
w noh we have long felt the need and which can be 
confidently recommended to the would bo settler 
the planter and last but by no means least the 
teachers in schools and colleges who are endeavour 
ing to arouse an interest among their students in the 
development of the British Empire overseas 
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Our Bookshelf. 

Elements of Optical Mineralogy: an Introduction 
to Microscopic Petrography. By N. H. Winchell 
and A. N. Winchell. Entirely rewritten and 
much enlarged by Prof Alexander N Winchell 
Second edition Part 3: Determinative Tables 
Pp. xii + 204. (New York : John Wiley and Sons, 
Ino.; London : Chapman and Hall, Ltd., 1929 ) 
22*. 6 d net. 

This edition of Part 3 of Winchell’a “ Elements of 
Optical Mineralogy ”, now published separately, 
entirely supersedes the earlier edition, which was 
incorporated with Parts 1 and 2 in one volume 
Following a short introduction, five tables for the 
determination of minerals under the microscope 
are given In the first a few of the commoner 
opaque and Bemi-opaque minerals arc arranged 
with reference to their colour in reflected or trans¬ 
mitted light. No pretence is made, however, of 
dealing completely with this group Minerals 
transparent in thin section arc dealt with ex¬ 
haustively m Tables 2 to 5. They are first listed 
with reference primarily to their birefringence. In 
Table 3 colour is the main determinative character¬ 
istic. Next come complete lists of Isotropic and 
anisotropic minerals placed m the order of their 
refractive indices. In Table 5 the author has 
arranged the minerals in the order of their power 
of dispersion, so far as has been possible with the 
scanty data at present available This is a useful 
addition to the methods of classification more 
usually adoptod in determinative tables Full 
explanatory notes precede each table. 

There are also three plates, conveniently held in 
a pocket ot the end of the book. Plate I is a large 
coloured diagram showing the relationship betwoen 
the interference colours of crystals, the thickness 
of the sections, and the birefringence of the crystals 
Plate II iB a graphic representation of the most 
important minerals, based on their refnngence, 
birefringence, and optic sign. It shows the variation 
in these properties resulting from variation of 
composition. The third plate is a copy of Wulff’s 
storoographic plot for use m the study of minerals 
by the methods of the Federal! universal stage. 

The volume is well produced, comprehensive, and 
up-to-date. It should prove useful to all engaged 
in the study of microscopic petrography 

The Acoustics of Orchestral Instruments and of the 
Organ By Dr. E. Cl Richardson Pp 168 (20 
plates). (London: Edward Arnold and Co., 
1920 ) 10s. 6 d. net. 

Dr. Richardson has followed his recent “ Text- 
Book of Sound ” with an attractive book founded 
on the 1929 Martin White lectures given at the 
Northern Polytechnic, London The subject of the 
lectures was the tone production of the organ and 
other wind instruments, and forms the basis of 
the first four chapters. Whilst the treatment is 
essentially popular, it includes much of the im¬ 
portant work done sinoe the time of Helmholtz. A 
special feature of the book is the profusion and 
excellence of the illustrations, which include not 
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only all the various instruments discussed, but also 
Carri&re’s striking photographs of oddy formation 
in the production of edge tone, details of the re¬ 
markable Pleyel Hall in Paris, and vibration curves 
of Milner and Barton and Browning. It is un¬ 
fortunate that all these curves are of necessity 
qualitative, since they were obtained with recording 
apparatus depending upon resonance in which the 
response was unequal and imperfectly known at the 
various frequencies. 

No special chapter is devoted to the organ, whioh 
is “ in itself an orchestra ”, but the scope of the 
book is extended m the later chapters to deal with 
percussion, the strings, and ensemble It is a little 
difficult to understand why churoh bolls are in¬ 
cluded and the pianoforte excluded. The modem 
composer uses tne pianoforte, and in ono work oven 
the gramophone (to reproduoe the song of the 
nightingale), as purely orchestral instruments. 
There is more detail of architectural acoustics than 
of the phenomena of hearing, which are equally 
important in considering the effects of an orchestra 
in action Apart from an appendix on the theory 
of fingering and cross-fingering on the wood-wind, 
the book is free from mathematics and is therefore 
of wider appeal Tho author has further elaborated 
some of the topics of his Cantor Lectures (Jour. 
Roy Soc Arts, 78, January 1930). W. H. 0. 

The Scientific Fundamentals of Gravity ('oncentration. 
By Prof Josef Fmkey Translated into German 
from the Hungarian by Prof. Johann Pocsubay 
Translated from the German by C. O. Anderson 
and M. H Griffiths. (Bulletin of the School of 
Mines and Metallurgy, University of Missouri, 
Technical Series, Vol II, No I ) Pp 295 
(Rolla, Mo.. School of Mmee and Metallurgy, 
1930) 1 dollar. 

Primarily this work appears to have been written 
with the view of helping tho mining engineer to 
understand more thoroughly the principles men¬ 
tioned. Undoubtedly it will clear up many 
abstruse points for tho practical engineer, but thd 
strongly mathematical treatment makes it a work 
for tho specialist, who will no doubt read it as it 
should be read, that ib, in conjunction with the 
latest published accounts of experimental research 
on mineral dressing. 

Descriptions of machines are not attempted, and 
the author makes it plain in bis preface that it was 
his wish to treat those parts of the subject which 
are not adequately treated in the standard works. 
As it now appears in three languages, this may bo 
taken as some measure of tho merit of the work. 
After tho introduction there are four chapters, of 
which the first deals with the mechanical principles 
of gravity concentration, and the subsequent 
chapters deal with the preparation of mineral or 
ore for concentration, jigging, and oonoentration 
on tables respectively. 

It will be clear from the above that the scope 
of the work is limited to the treatment of ores and 
minerals in water. As is well known, there is a 
great number of processes in use for the dressing 
of minerals to-day in whioh water plays no part 
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at all and others in which water is modified to 
give further benefits That the latter class is not 
treated directly is simply further proof of the 
special nature of the work To the student the 
importance of the work will he in its supplement 
ary character while the engineer m charge of a 
miner al dressing plant will find much new light 
thrown on the separation of mineral and gangue 
by water C H 

H inchester ( allege Natural History Society The 
British Palmate Orchids By H Cary Gilson 
Pp 30 + 35 plates (Winchester P and G 
Wells Ltd 1930) 3s 

Although much valuable work on the British 
palmate orchids has appeared in recent yiars 
notably bv Dr G G Dnice and by the Rev 1 
and Mr T A Stephenson this has lieen scattered 
among a number of papirs in diffirint journals 
It is consequently difficult to find out the general 
conclusions which have been or can lie drawn 
frera such work or even to tell what species are 
ac tually recognised as distinct 

Mr Gilson has atte nip tod in the little book under 
notice to bring together all this information and 
to sum up what seem 11 be the chief conclusions 
which can be derived The descriptions <f the 
species are very complete and clear while full 
references are given to the sources of mfcrmation 
Tack species is illustrated bv photographs of the 
plant tn situ and of individual flowers .These are 
good on the whole but would be more useful if 
the scale of magnification were give n in each case 
In the second part of tho book the author 
describes his own studies on tho group as repre 
sented m tho neighbourhood of Winchester de 
Hcnbing a number of localities and the orchid 
populations growing there The most interesting 
portion of this part of the work is Mr Gilsons 
theory of the status and origin of the various forms 
of the polymorphic Orchis latifolia L as found m 
Britain 1 his is very suggestive and is certainly 
worth following up As Mr Gilson properly points 
out only definite experimental work can proie 
what is correct m this and other examples It is 
however decidedly encouraging to see that this 
extremely difficult group of plants is being studied 
along ecological and genetical lints m conjunction 
with the more orthodox taxonomic methods for 
it is only by such means that further progress can 
be made either m the orchids or in any other group 
of British plants V S S 

Physical Measures of Growth and Nutrition By 
Dr Raymond Franzen (School Health Research 
Monographs No 2 ) Pp xu + 138 (New York 
American Child Health Association 1929) 
1 dollar cloth 1 25 dollars 
This monograph is a statistical study of anthropo 
metrical data obtained from 10 12 jear old children 
the work was canned out with the view of devising 
satisfactory methods of measurement of the state 
of nutrition of the subjects No satisfactory agree 
ment between different observers was obtained 
when only general estimates of nutritional con 
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dition were made greatest agreement was reached 
between different estimates of the amount and 
quality of muscle and of subcutaneous tissue 
Certain of the conclusions given in the report may 
be mentioned to give an idea of the scope of the 
work thus it was found that the correlation of 
height with weight is not nearly so high as that of 
other skeletal combinations with w eight individual 
differences in chest dimensions and hips are more 
important as determinants of variations in weight 
Individual variations in weight lepend on variations 
in certain t asily determined b dilv measurements 
and can be almost wholly explained as duo to these 
latter Tho me thods used and the it suits obtained 
arc presented in great detail the work is an lm 
portant contribution to tho determination of the 
characteristics of the normal lx>y or girl and to 
tho value of different methods of estimating this 
normal and the di viatinns from it 

Ltlnogra/hy Bv Prof I oomis Havemeyer Pp 
vi-r >22 (Boston New York Chicago and 
lenlin (inn and Co 1929) 21» net 
Ihfrk art few subjects in which the preparation 
of a text book presents greater difficulties than 
ethnography tspecially if for various reisons it is 
ntecssary to kitp within a moderate compass 
Prof Havemeyer s I 1 tl nography has been 
written with the special vhw of the significance of 
the facts for the development of social evolution 
In order to avoid too great diffuseness on one hand 
and on the other the effort tc be enc velojModic his 
plan has been to seloct a few tnbes under the main 
races about which we know all the typical and 
significant facts on reliable authority and then to 
describe them under the mam aspect* of their self 
maintenance self perpetuation self gratification 
religion and regulative organisation On this 
scheme the black brown red yellow and white 
races are described in turn but the mam groujw 
of the yellow and white races are not touched upon 
for reasons of space the description of tho former 
being confined to Iibetans and Yakuts and of tho 
latter to Hindus 

Races of Africa B> Prof C C Scligman (lhe 
Home University Library of Modem Know lodge ) 
Pp 256 (London Thornton Butterworth 
Ltd 1930 ) 2» bd net 

Prof Seiioman s book on Africa is almost a 
tour de force in condensation As an introduction 
to the study of African peoples and culture it will 
be of the greatest assistance to students Apart 
from its value as a oompn hensive if brief summary 
of tho present state of our knowledge it serves to 
bring home to the public how great are the gam m 
our information to bo made up before anything 
approaching certainty in our conclusions can be 
attained As the author points out in his intro 
ductory chapter there are still in Africa unsurvt yt d 
areas and uncharted tnbes In physical anthro 
pology a beginning has scarcely been mad# m the 
anthropometnc survey which is an essential con 
dition of valid argument on the racial history and 
affinities of the African peoples 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
oan he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Artificial Disintegration by a-Particles. 

It is oommonly assumed that the proooss of artificial 
disintegration of an atomic nuoleus by oolhsum of an 
a-particle is due to the penetration of tho o-particle 
into the nuclear system; the a-particle is captured 
and a proton is emitted. 

On general grounds it seems possible that another 
process may also occur, tho ejection of a proton with¬ 
out the capture of the a-particle. 

Consider a nucleus with a potential field of tho tyiie 
shown in Fig. 1, whoro the potential barrier for tno 
a-particle is given by the full lino and that for the 
proton by the dotted line Let tho stablo level on 
whioh tho proton exists in the nucleus be - K°, and 
the level on which the a-particle remains after capture 

If an a-particle of kinetic energy E* penetrates into 
this nucleus and is captured, the energy of the proton 
emitted in tho disintegration will be E t =K« » E°, ~E°,, 
neglecting tho small kinetic energy of the recoiluig 
nucleus. If tho nucleus disintegrates without capture 
of the a-particle, the initial kinotio energy of the 
a-particle will be distributed between tho omittod 
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proton and the escaping a-partiole (again neglocting 
the recoiling nuoleus). The disintegration protons 
may have m this case any energy between E ,*-0 and 
Ep off* -ff° f , 

Thus, if both these processes occur, the disintegra¬ 
tion protons will consist of two groups • a continuous 
spectrum with a maximum energy less than tliat of the 
inoident a-partieles and a lme spectrum with an energy 
greater or less than that of the original a-particles 
according as E e m >E°p or E°p<E° „ but m either case 
considerably greater than the upper limit of the con¬ 
tinuous spectrum (see Fig. 2). 

In some experiments of one of us in collaboration 
with .1. Constable and E. C. Pollard, the presence of 
these tjpo groups of protons appears quite definitely 
in certain cases, for example, boron and aluminium. 
A full discussion of these and other oases of disin¬ 
tegration will be given elsewhere, but it may be noted 
that the existence of groups of protons has already 
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been reported by Bo the and by Pose. In general the 
experimental results suggest that with incident 
a-particles of energy about 5 x 10* volts (a-particles 
of polonium) the process of non-capture is several 
' imee more frequent than the process of capture. 

It is dear that, if our hypothesis is correct, accurate 
measurement of the upper limit of the continuous 
spectrum and of the line will allow us to estimate the 
values of tho energy levels of the proton and a-particle 


Nr 
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in tho nucleus. In the case of aluminium bombarded 
by the a-particles of polonium the protons in the con¬ 
tinuous spectrum have a maximum range of 32 cm. 
and those of the lino spectrum a range of 64 cm. 
Those measurements give the following approximate 
values for the energy levels : 

K° r -0 8 x 10* t volts, and E °« =2 x 10* < volts. 

On the wave mechanics the probability of disin¬ 
tegration of both types is given by the square of the 
intogral 

H'-//(r.„) ^p.dV.dV' (1) 

whore /(«•.,,) is tho potontial energy of on a-particle 
and a proton at the distance r,,, apart, and the wave 
functions <p, represent tho solutions for the a- 
particle and proton before anil <t> a , <t>, after the dis¬ 
integration. In calculating tho integral (1) we must 
dovolop tho incident plane wave of the a-particle into 
spherical harmonics corresponding to different iwi- 
muthal quantum numbers of tho a-particle, and deal 
with each term separately. 

In the case of capture of the a-particle the estima¬ 
tion of (1) can be earned out quite simply It can be 
shown that the effect of the higher harmonics is very 
small, and that tho disintegration is due almost 
entirely to the direct collisions. Thus we obtain for 
the probability of disintegration 

A SwV t *#V M 

HV = h~ F, 


where and c, are tho velocities of the initial a-partiole 
and the ejected proton respectively. Since only the 
first harmonic is important in disintegration of this 
type, it is to be expected that the protons will be 
distributed nearly uniformly in all directions. 

When the a-particle is not captured the disintegra¬ 
tions will arise mainly from collisions in which the 
a-particle does not penetrate into the nucleus. For 
disintegration produoed in this way the higher har¬ 
monics become of importance. The probability of 
disintegration can be roughly represented by the 
formula 


* _/1 1 \ «. 


where v\ is the velocity of the a-particle after the 
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collision, and ti is a funotion of the angle ot ejection of 
the proton The protons of the oontinuous spectrum 
will not be emitted uniformly m all directions Ac 
cording to the expression (3) the distribution with 
energy of the protons m the continuous spoctrum 
will nave a maximum value for an energy of ejection 
of about 0 3 of the upper limit, ami will vanish for 
zero energy and at the upper limit 

More detailed accounts of the experimental results 
and of the theoretical calculations will be given 
shortly 

J Chadwick 

<» (fAMOW 

Cavendish Laboratory, 

Cambridge, June 18 


Submarine Gable Interference 

During the summer of 1929 measurements were 
made on interference voltages received on a submarine 
cable in Trinity Bay, Newfoundland The mterfer 
ence voltages were impressed on a vacuum tube 
amplifier capable of a power amplification of the order 
of 10 u The amplifier and associated apparatus were 
designed to permit analysis of interference frequencies 
from 100 to 4000 c p s 

The usual types of natural as well as industrial 
interference were observed The major part was of 
atmospheric origin low frequency, low amplitude 
kicks being usually present, but at times masked by 
shat per and strongor static crashes and other types 
of interfeience 

During the three moutlia over which tests wore 
conducted, occasional comparisons were mode be 
tween cable interference and audio frequency atmo 
spherics applied to the amplifier by a large untuned 
loop The two inputs were essentially the same 
regarding tyjies of natural interference but the higher 
frequency components of the former woro oonsidor 
ably attenuated due to shielding effect of the sea 
water 

Tho lovol of natural interforonco was as a general 
rule low during daylight hours During the evening 
a gradual increase of static kicks occupied night level 
being leached some two hours after sunset Tins 
level was usually held until the beginning of daybreak 
when it dropped rapidly, usually rear hing the day 
amplitude in less than thirty minutes The highest 
lovels of natural interference occurred during the last 
week of August and the first week of September 

In a few instances the interference in the inter 
mediate frequency range (500 to 1500 cyoles) increased 
considerably By aural observation this interference 
appeared as a jumble of hollow rustling or roaring 
sounds Another type of interference which often 
followed and sometimes accompanied periods of high 
intermediate frequency interference was characterised 
by swishing sounds, suoh as made by thin whqis when 
lashed through the air These 1 swishes were always 
found to vary in frequency, passing downward during 
some periods and at other tunes upward At times 
the upward and downward progressions were observed 
simultaneously The frequency range covered lay 
usually between 700 and 2000 oyoles, but the individual 
tones usually did not cover a range of more than an 
octave The duration of a ‘ swish ’ varied from possibly 
t second to more than a second These two types 
of interference appeared to be independent of time 
of day or weather conditions There is some evidenoe 
of correlation between them and periods of high 
magnetic disturbance It is probable that the tones 
observed by Barkhausen 1 were the same as swishes 
of desoendlng frequency The musical atmospheno 
disturbances of descending tone described by Ecjcer- 
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sley 1 may bo of the same nature, although there are 
sevoral notable points of distinction 

A type ot interference frequently observed con 
sis ted of a damped oscillation of substantially constant 
frequonoy usually starting with a static kick lhe 
audible duration was of tho order of £ second The 
frequency range over which these oscillations could 
be expected extended from 1600 cy< les to 2200 cycles 
These oscillations called twooks because of their 
characteiiHtic Bound were observed on nearly all 
nights Ihey were never observed duiing daylight 
hours They frequently appeared at dusk at first 
very highly damped and spaced by intervals of sevoral 
minutes After nightfall tho damping gradually 
decreased and the rate increased, the night conditions 
usually being reached in approximately one hour 
The rate of occurrence during a night was usually 
between 3 and 30 per minute Just previous to dawn 
the rate often mcreosod for a few minutes, then 
decreased rapidly, reaching zero at the approach of 
full daylight 

Two independent senes of tweeks were often 
observed, nno of high amplitude and of frequency in 
tho general legion of 1700 oyolee The other was in 
the neighbourhood of 2000 eycles, of low amph 
tude very highly damped The former often ot curred 
in rapid trains The latter wore always obsorvod 
singly Ihese two senes of tweeks appeared to be 
entirely independent, often ocenmng at random 
during the same penod Frequent changes wore 
observed in the frequencies of successive tweeks of 
both series but the two were never observed to merge 
It is probablo that electromagnetic disturbances 
resulting from static kicks could produce tweeks by 
multiple reflet tion between the earth s surface and a 
Heaviside layer Considering tho high amplitude 
twteks a reflet ting layer height of 88 km would 
correspond to a frequent y of 1700 eye les This is in 
fair agieemeut with Schollong ’ and others as to the 
location of the low frequency reflecting layer 

lho non appearance of tweeks during daylight 
horns might be exjiected bet ause of an ionised absorb 
mg layer at low altitudes produced by the sun as 
desenbed by Heising 4 

ihe higher frequency tweeks, because of their 
higher damping might be expected to originate under 
loss favourable reflecting conditions Ihey may be 
produced w a higher latitude where tho reflecting 
layer is lowor as suggested by Heising They might 
even result from reflection between two Heaviside 
layers, the lowor jne being sufficiently poor in reflect¬ 
ing jxiwers to permit passage of waves to the earth’s 
surface 

LvtEFTT r Burton 
Bell Telephone Laboratories, 

New York, New York, 

May 23 


Electron Diffraction by * Forbidden ’ Planes 
Srvrraii experimenters have obtained results winch 
they interpret as showing that electrons can be select¬ 
ively reflected by orvstal planes which would not 
give a corresponding Bragg reflection with X rays, for 
example (100) in ttie first order for a faoe centred 
cube In some cases even * half orders ’ of reflection 
are found Thus in a recent paper 1 Rupp finds re¬ 
flections from odd orders and naif orders ot the (100) 
cleavage plane of rooksalt, and similar faoe oentred 
crubio crystals His experiments, like the others, were 
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made with eleotrona of the order of 100 volts energy, 
detected electrically 

I suggest that some of these extra reflections may 
be due to the Kikuehi lines, which are caused by diffuse 
scattering in the orystal followed by selective reflection 
Using a single collector and varying angle or voltage, 
there is nothing to tell an experimenter whether a peak 
in his curve is caused by a Kikuehi line, or a Laue spot, 
falling on his collector Some recent experiments 
which I have made to look for the half order effect 
show that the Kikuehi Lines may be very prominent 
If a piece of rocksalt is mounted so that the electrons, 
of about 30,000 volts, are incident on a cleavage face, 
a pattern of lines and spots is formed by the diffracted 
rays on a willemite screen (h ig 1) If the cry stal is 
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ria 1 Diffraction by rorkaalt 1 ho Ur*< apot shows tin. position 
of the beam with the crjatal r moved 

rotated about axes in and perpendicular to, the cleav 
age face, the lines move rapidly over the screen and 
the spots flash m and out, forming a brilliant effect I 
havo measured the s{Kits on the screen and photo 
graphed the whole pattern Even quite complicated 
and unsymmetnoal patterns, such as that reproduced, 
can be analysed and indices assigned to the planes 
which cause the various lines and spots, using the 
distances between the black and white Kikuehi lines 
to give the spaemgs The anglos between tho lines 
are approximately those between the planes to which 
they are due, and this gives a useful check In no 
case have I found it necessary to assume reflections 
from forbidden planes or ordere In an experiment, 
such as Rupp s, in which the crystal and collector are 
kept fixed and the voltage varied, the Kikuehi lines 
would move parallel to themselves If one of them 
crossed the position of the i olleotor a peak would be 
recorded ThiB event might or might not coincide 
with the appearance of a spot on the line at this point 
If it does not, there will be a peak not explained on the 
simpler theory 

The measurements of the actual spots fit the simple 
theory approximately, but there is a slight compression 
perpendicular to the crystal surface such as might be 
caused by a refractive index The corresponding inner 
potential would be about +10 volts, rather more than 
Rupp found Ihere is, however, always some oharg 
mg up, and I am doubtful if one Bhould regard the 
10 volts as a true property of the rooksalt, or merely 

-preesion of the strength of the ohargo Heat 

ing removes the charge, but also destroys the spots 
greatly weakens them Blue rocksalt is better than 
white, probably because of better conductivity 
G P Thoi 

University of Aberdeen, 

June 30 

> Bupp Jjoultn dtr P*Vt vol 4 
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A Physical Interpretation of Perturbations In 
Band Spectra 

The interesting phenomena of predissociations and 
perturbations in band spectra are now attributed to 
interactions of various kinds between certain electronic 
states in the molecule As has been shown, especially 
through a theoretical paper of Kromg (ZrUach f 
Phyavc, 60, 347 , 1B28), those phenomena may be 
considered from a common viewpoint, the char 
actonstics of whioh are given below 

(1) Two interacting states having equal energy, 
must also occupy equal values of J, the quantum 
number of the resultant angular momentum in the 
molecule 

(2) They must furthoi belong to electronic states, 
of which tho resultant orbital angular momenta ( V) 
nround tho molocular axis agiee within zero or one 
unit in A/2r 

(J) Ihoy must finally satisfy eveiy kind of sym 
metry, to bo questioned in cases of diatomic molecule s 

Ft ant k and bjionei intei piet tho prcdissot lation 
phenomena in a veiy tangible way (GoUinger Ntu.hr , 
p 241 1028) A molecule vibrating along the 

potential giadiont a in Iig 1 passes through the 
intersection P into a new state 6 It the potential 
energy at P is gieater than the dissociation cncigy 
of b tho molecule will predissociate through 

b although being perhaps far below the disstxia 
tion limit of a The conditions to be fulfilled 
are all included imdei section 2 and 3 in Rtomgs 
theory above franck and Sponei emphasise the 
probability of the transition a ->f> when the intor 
section P is situated on the horizontal blanch of 
6 ( W, = IF,) Iig 1 ooiresponds to a more general 
i ondition of prodissociation very recently proposes! 
by Horzbeig (Zetlath ] Physik 61, 604, 1030) 
Iiom a wave mechanical viewpoint piss!lssociation 
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will take place even when the molecular eneifQr not 
exactly agrees with W,, as indicated by the dotted 
linos in k ig 1 

Now, what happens when the intersection P falls 
below the limits of dissociation in a and b, as indicated 
m Fig 2 T Apparently the molecule will synchronise 
in a and b, and as both states now are quantised m 
discrete levels, all conditions in Krorug's theory have 
to be fulfilled These conditions give an expression 
for the conservation of energy and the resultant 
angular momentum m the molecule In addition, our 
viewpoint brings arguments on the conservation of 
the nuclear distance and the vibrational impulse 
during the act of transition in P 

A band senes, Knitted by raising the rotational 
energy of the molecule pel forming an electronic 
transitions a—H>, will exhibit perturbations m fre¬ 
quency as well as in intensity for lines corresponding 
to the region of intersection at P An oxaot deter¬ 
mination of P affords, of oourse, the construction of 
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a potential gradient Mr) resulting from tho rotation 
anil nuclear vibration in the molecule (O Oldonberg 
Zeittrh J Phyatk, SO, 563 , 1929) As shown liy 
Krorug the froquoncy fmrturbations in the band 
lines will be of the chsiactoristic resonans type in 
agreement with empirical it suits especially witn those 
of Kosenthal anti Jenkins on the ajiectra of CN and 

rn /Ptw Writ A tviJ A K QUI 10OO A K UOfl 


opening upwards froo Duung the period Nov 13, 
1929 Jan 13 1930 tho chambei was observed 

every sttond hour txcept duung tho nights between 
24 h and b h ML1 appioximately Later on, a 
photographic molding oylindt r was placed in front 
of the nnrioscopo of the chamber and tho observa 
tions have he t n jxu fuimed day and night in oonne xion 
with— asbefoic mt teorological,inaguttic and auroral 


the barrier between file potential grodiontlTis essenti 
ally determined by the factor 

exp -^fVMTAr) wylr 

(Gurney and Condon Phyn Rti 33,127,1929) fheie 
will thus be a dterease of intensity in the perturbed 
iegion of the band seilcs due to the It nking tluough 



of molecules fxom a to 6 Tins is a fcatuie of many 
pert(libations obsetved and it seems not unlikely 
that a can ful examination of their intensity distuhu 
tions would admit a deteiinitiation of the angular 
internee tions at P On tht other hand tiansitions 
6 ->e are allowed in cases obeying the eraissit n lulcs 
(J\ 0 ±1) and conseeiuently if our intt ipretation 

is comet spoiadie hnos belonging to this system will 
appear in the perturbed region of the system a ->c 
although the intensity maximum of b ->e may lie 
situated far away in spectrum In fact, then are 
numerous jieituibations in band specti a which exhibit 
a large unsvmmetnc splitting of lines into two com 
|>onenta wluth may be interpreted in this way In 
certain cases these conditions should also give use to 
une eiual perturbations m the P and It branches 

Ino mam purpose of this note is to point out that 
Rromgs arguments can bo graphically lllustiatcd 
and that this immediately requires fuither arguments 
for tho appearance of perturbations in band spectre 
As a matter of fact, there are cases known where no 
peiturbationa appear, although they might be ex 
peoted to occur by Krorug’s theoiy 

K HulthAn 

Laboratory of Physics, 

University of Stockholm, 

May 30 


Variations with Sidereal Time in the Intensity of 
the Cosmic Ultra-Radiation 
Preliminary results of measurements on the 
cosmio ultra radiation, or tho so called highly peno 
trating radiation, as earned out by me using a Kol 
heirs tor ionisation chamber in Abisko in Northern 
Sweden (N lat 88° 21,388 meties above sea level), 
have been reported in Lund Meddelanden, No 121 
The chambei is placed m an iron shield of 11 cm 
floor thickness and 0 cm wall thickness, and Jhe 


Ihc derived values of tho intensity of the ultra 
lacliatun as reduced to 760 mm ail pressure have 
boon gtoupe 1 according to sulcieal I lino and the 
mean values fm oveiy sidereal lioui in foitiughtly 
mtc ivals aie shown in 1 ig 1 night pait dotted The 
curves show considerable changes m their shape as 
also in the case with tho cuivcs of G Hoffmann and 
h I iiidluilm ns repreelue od in GerlatnU Ucttragi zur 
Giophytik 20, 12 1928, and 22, 141 1029 Jhe 

means for tlic total penod however and especially 
tho means foi thopenod hov 13 De ( 10 1929 agiee 
essentially with tho curves showing vanation with 
sidereal time declines! fiom the measurements of 
W Kolhorster (. v Sail-. X Buttnor and X Steinke 
(eemipaie for t xamplo Coilin Zeilnhrift fur FhystL, 
50, 808, 1928 and Steinke, rhyaikahsche ZeiUnhrift, 
30, 767 1929) Only the maximum at 0*> sidereal 

time in the mcasuicments of these ai thors is missing, 



wlmh may be caused by the diffe rence in latitude of 
the places of observation It is concluded that the 
daily sidereal cuive of the cosmic ultra radiation can 
present a very different shape for shoi t intervals of time, 
but that there in a certain characteristic curve which 
always appears in the moans for longer penods This 
c mve exhibits principal maxima for 0 h (except possibly 
for high northern latitudes), 6 h , 12 h 18 1 *, 20>>-21 k , 
and pnnoipal minima between 8 s and 12 h and for 
18 k -19>> sidereal time 

The measurements of F Lind holm also show the 
existence of this uneleilying characteristic curve, in 
spite of the very difleient shape of the ourves for 
different raontlis found by him (Gerl Bntr , 22, 141, 
1929) Thus, bv taking the means of the three cut ves, 
termed ‘ offen r in tig 3 of that paper, the upper 
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ourve of our Fig 2 is obtained For oompanaon, the 
sidereal curve from the measurements of E Steinke 
obtained in November 1926 with the same type of 
apparatus is shown in Fig 2 (of also Zexlachnjt fur 
Phyatk 60, 808, and Phya ZeU , 30, 767) It may 
be emphasised that at present no single set of hourly 
measurements earned out with allowance for the 
earth radiation and the air pressure, and with no 
shield oovonng the apparatus has been published 
without allowing this charactcnstio sidoroal curve m 
the average values foi a suiboiently long period The 



existonco of a charactei istic sidereal curve for the 
cosmic ultra radiation seems thus to be definitely 
provod also If so it follows as an im(Kirtant con 
sequence that there exmt definite radiation conties 
among the heavenly bodu s 

If there exist a correlation between the intensity 
of the cosmio ultra ladiation at a particular place and 
magnetic disturbances which is now under investiga 
tion in Abisko wo look for the radiation centres in 
other directions than those wlmh directly conespond 
to the sidereal times in question and this may be 
earned out with the help of tail btomier s equations 
AXKl tOHLIN 

Geophysical Observatory, 

Abisko, May 2 


Raman Effect of Nitric Add In Solution 
In a recent publication (Froc Hoy Sor , 127, 279 , 
1930 , see also Naturf, 124, p 762 , 1029) Rama 
knshna Rao has shown how the Raman effect can be 
applied, in the case of mtnc acid in solution, to demon 
strata the imreaso of ionisation with dilution In 
repeating his experiments I have obtained plates 
which, while confirming Rao s mam conclusion, con 
tradiot some of his results 

In agreement with Rao, I find that the hues with 
A»-1060 cm 1 show the following peculiar behaviour 
upon dilution Starting with 65 per oent acid and 
using the same expoauie in oach case, the intensity 
increases at first as the acid concentration is reduced, 
passes through a maximum, and afterwards falls 
off again As was pointed out by Rao tins is 
doubtless duo to the mcreaso in the degree of 
ionisation with dilution, the lines in question belong 
ing to the mtrato ion Now Rao supposes that 
tho wave number shifts Ar 623 and 673 cm 1 (given 
by him as 638 and 685 cm 1 respectively) also belong 
to the ion If this be true, the corresponding lines 
ought to show upon dilution the same type of intensity 
variation as do those with Ar = 1060 cm 1 From my 
plates and photometer curves, however, it can be seal 
that this is not tho case The pair of lines with 
Ar - 623 and 673 cm 1 shows in fact a continuous de 
crease in intensity with dilution, and indeed disappears 
at a concentration whore the lines with A» - 1060 cm 1 
are at their strongest This behaviour is oxactly 
parallel to that of the lines belonging to the non ionised 
No 3107, Vol 120] 


HNO, molecule, to which therefore Ar = 623 and 
673 cm 1 must be ascribed 
The reason for Rao’s error in ascribing these shifts 
to tho ion is probably as follows At concentrations 
where the lines with A» -1050 om 1 are near their 
maximum intensity, a new weak single line seems to 
make its appearance It is excited by the 4368 A 
mercury line with Ar - 707 cm 1 approximately It 
lies at 4497 A (+ 2 A ), that is, not very far from the 
pair of lines with Ar 623 and 673 om i (X 4480 and 
4490 A respectively), and it is possible that a con 
fusion between them led Rao to mistake the be 
haviour of tho pair The continuous spectrum, which 
masks Rao s plates at these concentrations, seems 
in my case to bo not nearly so Btrong 

In suppoit of his ascribing of Ar 623 and 673 cm 1 
to the nitrate ion, Rao states further that these shifts 
also ocour for a solution of sodium nitrate I am 
unable however, to observe them in this case In 
stead 1 find (along with a continuous spectrum) a weak 
single lino with Ar 717 cm *, in agreement with the 
observation of Dickinson and Dillon This lino is 
clearly the analogue of the line with An—707 om 1 
found in mtno acid , they both have about the same 
intensity (relative to the corresponding Ar 1050 
cm l ) Tho froquoncy concerned must belong to the 
nitrate ion, for the same single line is also found for 
calcium nitrate solution rhero is on the other hand, 
no evidence in favour of ascubing Ar - 623 and 
873 cm 1 to the nitrate ion 

Lfonard A Woodward 
Pliysikaliuches Institut, 

Leipzig, Germany, 

June 10 

Vegetable Oils as Fungicides 

biNCK 1014 the chemical and myculogical depart 
moots of Wye College have collaborated in testing the 
fungioidal properties of snruy fluids, especially those 
containing sulphur In this work accounts of which 
have been published from time to time a special 
technique has been developed by wluch it im possible 
to determine within narrow limits the action of the 
spray fluid upon the powdery mildew of the hop 
(bphoerotheert Humult ) The method has recently been 
applied to the investigation of certAm oil emulsions m 
particular vegetable oils, wluch have been found to 
nossess marked toxic properties towards this fungus 
Whilst some of these oils, for example rajie oil, have 
been recommended for insecticidal purposes and aie 
of practical use as solvents for such substances as 
pyrethrum extract their value as fungu ides does not 
hitherto seem to have been noticed 

In experiments m which 0 6 per cent soft soap was 
used as the emulsifier, the following oils (of commercial 
standard) provod completely fungicidal against the 
hop powdery mildew olive oil, 0 6 per cent, sesame 
oil, 0 5 per cent, cottonseed oil, 0 5 per cent Rape 
oil required a concentration of 2 0 3 0 per oent and 
castor oil at 2 per cent was non fungioidal In expert 
ments with other emulsifiers mdioation was obtained 
that tho type of emulsifier used had a pronounced 
effect upon the toxic properties of tho spray 
The experiments in question have been earned out 
on plants in the greenhouse, and no injurious effects 
have been observ ed on the foliage with many of these 
vegetable oils when used at a comparatively high 
concentration 

It is intended to ascertain whether these vegetable 
oils have a protective as well as a direct fungioidal 
action H Martin 

E S Salmon 

South-Eastern Agricultural College, 

Wye, Kent, June 20 
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Weekly Variation In the Intensity of Ultra-Violet 
Waves of Sunlight In an Industrial Town 

Daili records of the intensity of the ultra violet 
radiation were made in Huddersfield between 1026 and 
1028 by the acetone methylene blue method 1 While 
as a quantitative method this only gives approximate 
values, comparisons may be made in a qualitative way 
Ihe figures obtained here have now been analysed for 
weekly variations Since this is one of the very few 
so called smoky towns m which such records huve 
been taken, the result* may be of wider interest 
The subjoined table shows the mean daily intensity 



on each day m the week for the four seasons and also 
an annual mean One 1 degree ’ is approximately 
sufficient to produce a moderate erythema of a white 
skin There is a fairly pronoumed maximum intensity 
on Sunday in all seasons exeept winter giving rndica 
tion of the efloct of smoko screening The loss on week 
daysmsuraineramountstonoarlv IGpercent Actually 
it seems that industrial smoke may hero be responsible 
for a greater loss than this there is an increase in the 
output of smoke from domestic sources on Sundays 
which will effects toweling of the Sunday excess of 
radiation by an amount not easily ascertainable The 
fair constancy of the mid week figures probably shows 
tliat the effeot of purely meteorological changes has 
been mamlv eliminated m the analysis 

A similar summary for a country station would form 
i interesting compand 

S Mow 

Climatological Station, 

Oakes Huddersfield, 

June 20 


Blood-Groups among Australian Merino Sheep 
In this laboratory, from tune to time, we come 
across an anti sheep cell haemolytic serum fiom 
rabbits which causes rapid agglutination and sedi 
mentation of aheep red blood oells This is undesirable 
from the aerologist’s point of view A sample of such 
serum was recently tested against fifteen random 
samples of sheep oells, and tho latter, on the basis of 
agglutmability, could be sharply divided into two 
groups We do not, of course, regard this observation 
as original, but merely wish to stress its importance 
for aerologists and especially also for commercial 
firms dealing in bacteriological laboratory material 
It might be well to define the group to which belonged 
the red oell antigen used in preparing a given hsemo 
lysin, two or more groups having been determined on 
the basis of response to immune agglutinin Inci 
dentally, we pursued the line suggested by the abovo 
observation, and found that there are at least two 
blood groups 1 amongst pure bred Australian merino 
sheep 

J V Dtjhiu 
(D irector) 

Brisbane and District Laboratory, 

Hospital for 8iok Children, 

Brisbane, Queensland, 

Apnl 23 
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Infra-Red Absorption Spectrum of Sulphur 
Dioxide 

Dickinson and West (Phya Rev , 85, 1126 , 1930) 
have determined the Raman spectrum of sulphur 
dioxide , tliey obtained displacements of 524 (weak), 
1146 (strong), and 1840 (medium) cm 1 We had 
already examined the infra red absorption spectrum 
of sulphur dioxide between 2 n and 20 n with a Hilger 
1) 42 spectrometer, using quartz, fluorite, rocksalt, 
and Bylvuie prisms, and found bands at 2498, 2321 
1871 (very weak), 1365, 1162, and 606 cm *, of 
these the band at 1366 cm ** is most intense and seems 
to poesoss a complicated struct ire The fundamental 
frequencies are probably r, -1366, », 1162, and 

*, 606 cm 1 Tho two larger frequencies are in 

good agreement with those deduted from the Raman 
qioctrum, although the scattered line at 624 cm 1 
agrees more olosoly with the difference between r, 
and » t (1152 - 606 546 cm >) than with r f itself 

1 ho other bands can bo tu counted for as combination 
->t ton 

C areful examination failed to n veal bands reported 
by Loblontz ( Investigations of Infra Red Spoctia , 
p 62 1905) at 3 18 and 10 4 n 

A detailed account of tho investigation will be 
published short l> ( R Baicfy 

A II D Cassis 
W R Anous 

Sir William Runway Laboratories of Inorganic 
and Physical Chemistry 
University Collegi London June 3 


Effect of Magnetic Fields on Dielectrics 

Ins paper by S Wlutehoad on dqtoles in relation 
to tho anomalous properties of d aloe tries {Phil Mag 
May 1910) there is a slight reference to the effect ot 
magnetic held on dielectric s, but no details of any 
experiments or results Lxpeiiments which wo liave 
rained out show clearly that when a constant mag 
netio field is superimposed on a dielectnc which is 
being subjected to an alternating eloctnc stress, so 
that magretio and electric fields are normal to one 
another, then tho presence of the magnetic field 
causes a change m the power factor of the ditleetno 
and hence m tho losses occurring therein The 
nature of the results indicates that tho effeot of the 
magnotic field is to decrease the power factor 

Phiiip L Burns 

J? acuity of Applied Science and Technology, 

Queen a University, 

Belfast, May 22 


The Acquired Characters of Alytci 
In reply to the letter of Dr Walker on Alytes which 
appeals m Nature of June 14, ho is light m saying 
that I assume that potentialities of growth are altered 
by the environment and that the result is handed on 
to succeeding generations Proof that it is so exists 
and could bo given m detail were not space in Nature 
so piecious Przibram gave five or six such eases 
when ho was in London two years ago 

Dr Walker s alternative explanation is hard to 
follow, namely, that variations ’ (produced by 
chance T) survive The Bupei stition that selection can 
call into existence something that was not previously 
there is hard to kill 

E W MaoBbide 

Imperial College of Science, 

South Kensington, 

London, 8 W 7, 

June 17 
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in this way were compared with a standard curve 
representing the generalised annual variation, 
which was obtained by harmonic analysis of the 
twelve monthly means , the first two terms, repre 
senting the annual and semi annual waves, were 
found to be sufficient for this purpose The results 
are shown in the mam curves of Fig 1 
This figure shows that the five day means of 
temperature during both periods oscillate irregu 
larly about the smooth curve, but m general keep 
rather close to it In most months the irregulan 
ties m 1871-1900 are quite different from those in 


warm spells, for though the third, Deoember 3-14, 
is not supported, the first two fall on dates when 
both curves are definitely high An examination 
of the average temperatures at Kew Observatory 
for 59 years therefore accords no support for any of 
Buchans odd spells, but suggests that the first 
two warm spells may have been well founded 
Apart from this, the curves show several points 
of interest In December and January the average 
temperature since 1901 has been about 2° F above 
tho average for 1871-1900, a difference associated 
with the prevalence of warm winters during the 



1901 1929 showing that they represent temporary 
or accidental abnormalities and not permanent 
features of the climate In particular the curves 
seem to show quito definitely that tho Buchan 
cold spells do not recur regularly m London The 
first, robruar> 7-14 is represented, it is true, by a 
marked dip in 1901-1929 but tho curve for 1871- 
1900 dunng those days rises rapidly to a maximum 
In April 11 14 and May 9-14 neither curve shows 
any abnormal feature In June 29-July 4 the 
ourve for 1901 1929 is low but rising steadily 
while that for 1871 1900 is definitely Hugh, inch 
eating a warm rather than a cold spell In August 
6-11 both curves are rising steadily, and again m 
November 6-13 neither shows any special anomaly 
The figure is rather more favourable to Buchan s 
No 3167, Vol 126] 


presont century The magnitude of this change 
is clearly brought out bv the lower inset diagram 
which shows the results of harmonic analysis of the 
two periods separately Not only have recent 
winters boon wanner but also the generalised 
minimum has been displaced from early m January 
to the end of the month while at tho same time the 
generalised maximum has been retarded from the 
middle to the end of July and the annual range has 
decreased all indications that the climate has be 
come more oceanic Again, in 1901-29 tempera 
ture rose very rapidly dunng the latter half of May, 
and on May 30 the curve reaches a level which is 
not found again until June 17 a truly remarkable 
feature to occur in the 29 year averages for a 
season dunng which temperature should be ruing 



July 12, 1930] 


NATURE 


63 


steadily A somewhat similar distortion though 
less pronounced, occurs m early October when the 
curve for 1901-29 shows a definite slackening of 
the autumn fall of temperature 
The third point of interest concerns the tempera 
tures of high summer Both curves show a marked 
swing with a range of 2° 1 from a maximum in 
mid July to a minimum early in August and back 
to a seoond maximum m mid August This 
feature was of such interest that the five day 
means of temperature at Greenwich during July 
and August were extracted for the period 1841 
1885 and are shown in the upper inset of Fig 1 
Here the July maximum is again shown but the 
minimum early in August does not appear and the 
August maximum is reduced to very small propor 
tions The impression left by a comparison of 
theao three curves is that there is a definite ten 
denoy for a warm sp< 11 to occur in mid July after 
which there is a period during which temperature 
oscillates irregularly until the autumn fall sits in 
after the middle of August 

Although the comparison of curves showing 
averages over a number of years is the simplest 
method of approaching a problem of this nature 
the results are sometimes misleading I lie mure 
interesting abnormalities revoalod by Fig 1 were 
accordingly studied year by year in order to deter 
mine whether they are regular charat teristu s of 
the < lima to or whother they merely reflect a few 
outstanding events In the first plan the Buchan 
cold spells in February April and May were ex 
amined to determine if there was any d< finite tc nd 
oncy for temperature in individual years to fall to 
minima on thoso dates The results were < ntirely 
negative the chance that one of these periods will 
be unseasonably cold is «xaetly equal to the chance 
that it will be unsc asonably warm If we allow a 
grace of two days on cither side the individual 
curves show that temperature actually rose to a 
maximum more often than it fell to a minimum 
Tho warm period in mid July affords an example 
of the fallacy Bometimis introduced by reasoning 
from averages During tho whole 59 years the 
average temperature was highest on July 15 19 
but when the individual years were examined 
this predominance was found to rest entirely on 
four years 1876 1881 1900 and 1921 while 
temperature was below the smooth curve on 30 


occasions out of the remaining 55 Tho second 
crest on the ourve occurs on August 14 18 and 
this period was abnormally warm on 32 occasions 
cool on 27 a negligible difference 
The general conclusions drawn from the mvesti 
gation w ere summed up as follows On the whole 

it seems improbable that there exists m our climate 
an abiding tendency for any part of the year to be 
cither abnormally warm or abnormally cold for the 
si ason It does seem however that such tonden 
cics may spring up suddenly persist for ten or 
twenty or thirty years and as s lddenly and mysten 
ously vanish Any porntm conclusions as to these 
spells are valid only for the time and place of their 
occurrence and cannot bo applied to other times 
or places Thus while Buchans cold and warm 

X IIn were probably true for Scotland in tho 1860 s 
y are certainly not true for T ondon in the 
twentieth century 

In the discussion which followed the paper Mr 
D Brunt nbj« oted that cold spells wc rc on some 
occasions limited to one or two days and these 
would be masked by the use of five day me ana 
He also thought that the investigation should have 
dealt with individual years rather than with 
averages over long pc nods It was suggested that 
a possible explanation of the persistent belief in 
Buchan s cold and warm spells was that when they 
did occur they had a tendency to fall on or near 
Buchans dates though in many years they were 
absent On the other hand Mr Mirriees thought 
that the b< lief had persisted bceause met* orologists 
had devoted a great deal of effort to explaining the 
occurrence of such spells and little or none to 
finding out whether thoro was anything to oxplam 
Apart from this a few of thi explanations advanced 
were sufficiently plausible for example pressure 
changes set up by differential warming of the 
earth s surface and outbreaks of polar ice but as 
usually happens when thiorismg loses touch with 
facts some of the thiones wire merely absurd 
They included cosmic dust from meteor showors 
in tho earths atmosphere comttary matter be 
tween the earth and the sun tho latent hoat of 
freezing and thawing of Russian rivers the vary 
mg absorption of radiation owing to changes of 
humidity and vurabxle. dirtu the meteorological 
effects f newly expanded foliage in spring 

C F P Brooks 


Cnme Statistics of 

t CRIMINAL statistics apart from their primary 
) purpose usually afford some interesting 
sidelights on social habits and m particular on any 
changes which are taking place in the daily life of 
the oommumty with which they deal For ex 
ample in the criminal statistics of England and 
Wales for the year 1928 (C md 3581 H M Stationery 
Office, pnoe 4s net) an attempt has been made to 
gauge the effect of the coming of the motor ago 
on cnme Taking the vear 1928 and comparing the 
figures for tho cnme of breaking in with those 
of 1911 it appears that while the figures for the 
No 3167, Vol 126] 


England and Wales 

metropolitan area are practically stationary in 
the homo counties they show an men ase of 437 8 
per cent and over the whole of Fngland and Wales 
outside tho metropolitan area the increase m 
boroughs and cities is 87 per cent but in the counties 
it is 137 per cent This is attnbuted to the m 
creased use of the motor oar which is thought to 
have acted in two ways Greater numbers of the 
population have been enabled to live outside urban 
areas and premises are more often left unoccupied 
while an increase in the all in policy of insurance 
has tended to reduce precaution On the other 
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hand the burglar is also able to avail himself of the 
oar and thus to travel with greater speed and further 
afield 

A preliminary analysis of the crime statistics in 
the return contains some interesting remarks re 
lating to -variations m the character and volume of 
onme The quinquennium 1910 to 1914 is taken 
as a basis of comparison as representing a normal 
average of criminality Since this period the rise 
m population has been 9 26 per cent and the normal 
rise m entno is therefore taken to be round about 
9 por cent Only figures over this percentage 
are taken as indicative of any real increase m onmc 
It may be noted in passing that both in the ye ars 
after tlie Boer War and after the Great War there 
was a marked increase in criminality 

Taking the principal classes of crime that is 
indictable offences as a whole the figures of 1928 
show an morease of 11 per cent over those of 1910 
1914 The highest increase in any individual class 
is under the head of oifemes against prope rty w ith 
violence—80 por cent—whilo crime against the 
person increases by 22 per cent Malicious injury 
to property falls by 57 per cent But to bring out 
the significance of tlieso figures a further analysis 
is necessary taking the class of offonces against 
the person the so fall into two categories sexual 
offences and offences generally of violence against 
the person In the latter after makmg allowance 
for the nsc of 9 per cent the only offence that shows 
an appreciable rise is that of procuring abortion 
buck crime s as murder and attempts to murelt r man 
slaughter cruelty to cliddrc n and c luld stealing are 
among thoao that show a decrease The net do 
ereaso over all is 4 per cent In sexual crime s the 
greatest increase is in indecent assault and defile 
ment of girls between 13 and 16 hi the case of 
rape defilement of very young girls and in procure 
tion and abduction there are decreases Bigamy 
showed a very high figure—an increase of 120 per 
cent but there is a decrease as compared with the 
period 1920 24 Offences between males increased 

In the class which shows the next greatest in 
crease over 1910 14 — cruno against property 
with violence—a heavy morease m offences of 
breaking in attempts at entering and being m 
possession of housebreaking tools far outweighs 
decreases in burglary and robbery Reference 
has already boon made to the motor car as a factor 
m this section of crimes It is to be noted in this 
connexion and also in connexion with certain other 
olasses of erimo that the increase is m part due to 
the fact that a number of cases previously unre 
ported are now brought to the notioe of the police 
For this tho increase of insurance is to some extent 
responsible as such cases are now reported in order 
to obtain compensation 

borne interesting points are raised m an attempt 
to ascertain how far crime is affected by certain 
social factors such as education improved social 
conditions and the old age pension the after effects 
of war servioe and the increased activity of women 

For the purpose of investigating the bearing of 
education on crime the figures of 1928 are com 
pared with those of 1882 when the results of the 
No 3167, Vol 120] 


Education Acts of the seventies were beginning 
to boar fruit It is sometimes said that tho criminal 
now works with brains not brawn but the figures 
in those classes erf enme in which oduoation is the 
primary requisite scarcely seem to bear this out 
Since 1882 the population has increased by 50 per 
cent but tho increase in indictable offences is 30 
per cent only Tho incidence m offences against 
tho person was about the same but malicious 
injury to property and forgery and currency 
offences the most likely to be affected by education 
showed a decrease of 46 per cent and 3 per cent 
respectively On the othor hand larceny of post 
letters increased but this was owing in part to 
the immense increase in the volume of correspond 
once and tho greater number of pooplc handling 
the mails 1 rands also show a heavy increase but 
this is a matter of recent years and up to 1900 the 
figures show little variation 

Significant facts emerge m an examination of 
male age groups which bears upon the question of 
the effects of war experience and social conditions 
The opinion is frequently expressed that war ex 
pern nco has led to a disregard to the rights of 
property and a disposition among war service men 
to take whatever is wanted and whenever it is 
wanted But as a matter of fact the age groups 
in 1928 of those men who passed through the War 
compare very favourably with their seniors and 
juniors except in respect of obtaining by false pre¬ 
tences frauds etc The group 2130 however 
which during tho war would have ranged m age 
from 7 to 16 show s a relatively high rise in mcidc nee 
of convictions and has obviously suffered from 
absence of parental control and other social ton 
ditions during the War Agam the effect of lm 
proved social conditions and of the old ago pension 
is seen m the older groups of 50 and over where 
there ih a fall in the incidence of convictions of 52 
per cent 

Ah regards crime among women tho figures as a 
whole show that the increasing activities of women 
have not resulted in anv serious rise m crime and 
have been accompanied by a groat fall m the less 
serious and potty offonces Non indictable offonces 
have fallen 34 5 per cent while the number of women 
has increased by 11 per cent Gases of Bimple 
drunkenness have fallen from 12 219 to 5249 and 
aggravated drunkenness from 26 045 to 5489 
Cases of cruelty to or neglect of children fell from 
1424 to 362 

The figures for non indiotable offeuoes present 
certain points of considerable social interest and 
significance While there is an morease in less 
serious offences under Customs Excise and 
Inland Revenue laws and a huge increase in 
motoring offences proceedings for all offences 
denoting criminality or debased conditions of life 
have fallen considerably 

Studied comparatively the statistics as a whole 
tend to show a more orderly and law abiding 
population living in improved social conditions 
The most serious problem they reveal as indicated 
by the incidence of crime in the age groups is 
that of the care and training of the adolesoent 
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Obituary 


Mr E A Sperry 

rpHE death on Juno 16 of Mr Elmer Amhroso 
1 bperry, announced from New "York removes 
one of the best known of American m ventors am 1 elec 
tncal engineers and one who will always lx> n inc m 
bered for his developmc nt of the gyroscopic compass 
and its application to all classes of vessels including 
submarines, battleships and passenger liners But 
he did important work m many braiu hen of i ngmeor 
mg, and in 1925 when he was made an honorary 
doctor of science of the North wostorn University 
Illinois he was referred to as an electucal engineer 
and a physicist who has shown romaikablo skill in 
applying scientific methods and knowledge to the 
solution of practical problems , inventor of the 
bperry gyro compass of many valuable aero 
nautic instruments of the highest power search 
light of fire control apparatus for the United 
btatos Navj a pioneer electrical manufacture r m 
America and a founder member of the Society of 
the Ami ncan Institute of Electrical Fngincx rs 

Mr bperry was sixty nino years of age hav mg 
been bom at ( ortland, New York on Oct 12,1SGO 
Educated at the State Normal and Training Sohool 
at (ortland and at C omi 11 University, at the 
age of twenty he founded the bperry Electric (o 
of (hieago Flcctric arc lamps clcetnc mitung 
machinery and electric trai tion engaged his atten 
turn in turn, and he founded the Sporrv Electric 
Railway Company of Cleveland whieli in 1894 
was bought by the General Flic tnc Company of 
New York 

lor the development of his invention the gyro 


compass in 1910 he founded the bperry Gyroscope 
Go , Brooklyn and the following year fitted one of 
the compasses m the U b battloship Ddmvare 
►Subsequent inventions have added to the accuracy 
and the utility of hiR compass and to day ships are 
kept on their course day by day bv the compass 
acting as helmsman 

Sperry s woik was acknowledged bv many 
societies and in 1026 the engineering socictits of 
the United States awarded ) lm the nudal which 
commemorates the work of the gnat ironmaster 
John Flit? (1S22 1913) among previous re 

cipunts of which have been Wibtinghouxe Noble, 
Edison Kt h m and Bell 


Wk regret to announce the following deaths 
Mi \ u tor Biunfoid tditoi of the Sociological Hr 
t teu and author ot Scienco and Sam titv and othei 
woiks on sociology on Iiuio22 

Mr W I (.rotnstieet tditoi of the Mathematical 
Oazette and honorary member of the Mathematical 
AhbXiation on June 28 aged sixty nine years 

Mr C 1 Siebenthal who was rtsj onsiblt for tho 
animal i extents on lead and /.inc issuoel by the l 9 
Goological Survey from 1907 until 1924 on Mai 1, 
aged sixty yeaia 

Prof Ere dent k Slate eineutus professor of phybits 
in tho University < t ( alifi tma known foi his work on 
analytical mechanics on b i b 20 nge d si vt nty eight 
years 

Dr \\ r Stoiy oinentus piofossoi of mathematics 
at (dark l nive rsity, fellow ef the l S National 
At aelemy of Sciences and a vice pre sidont m 1896 
at the American Association for tho Advancement of 
Science on April 11 aged seventy limn yoars 


News and Views 


In his locont presidential address to tho Institute 
of Mining and Metallurgy on Periodical Variations 
in the Puces of Minerals oncl Metals Mi Tames (< 
Lawn (minted out that variations m tin puce of 
nuneials and metals over short periods of vuais affect 
tho mining engineer veiy closely and bring numerous 
difficulties in their tram Many efforts have been 
made, therefore, to secure the stabilisation of such 
pnoes, and this of neceesity generally means control 
over supply, since the demand side cannot be so easily 
regulated Sometimes however, successful effects 
have boon mado to stimulate demand the most 
notable example being that of nickel After the Wai 
the demand for nickel fell off rapidly, but as a result of 
lesearch and propaganda, the producers were able to 
obtain the absorption of their whole output for com 
menial purposes and later on to increase considerably 
the consumption Control over supply can sometimes 
be effected where known deposits cajiable of profitable 
working are limited in number and extent In other 
cases, metallurgical difficulties in extracting a market 
able product afford a basis for control In the former 
category would fall diamonds, nickel, cobalt, potash 
and nitrate, and m the latter, aluminium and mag 
nesium In the diamond mining industry, everyone 
connected with it, whether m South Afnea, Copgo 
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remtory Angola oi West Ytrirn roc >giiis« s the net es 
sity nt < introl, and dosj ito many ups an l downs in 
the tiaile pucos have been maintained for forty y« ais 
In the produc tion oi cobalt un agreement between the 
ptoduceis in Ontario anil Katanga t > supply u half 
Hhaie each has maintained the pi ice at 10s ]*-i lb 
Aluminium ores are plentiful but since metulluigical 
treatment of tho ores is costly tho business is in i oin 
paiatively few bands and control has lieon secured 
by agieement for some eighteen years 

In his presidential address to the Devonshire 
Assoc latiou on June 24 Mr K Hansworth Worth 
gavi a detailed and stimulating ae count of the phy sical 
geography of Dartmoor The addiess will appear 
m due couise with an admirable sense of illustrations, 
in the Trans Ion Assoc for 1930 A good account 
is given of the vegetation of the moor and of its 
conversion into poat It is shown that Bince the 
Early Bronze Age some two feet of peat have acoumu 
lated in the Eimo valley Decay is also going on, 
especially m tho hill top bogs, as for example in the 
ground around Cranmere Pool Irom the comet 
dence of tho planes of pseudo bedding in the granite 
with tho slopes of the hillsides and from other evi 
dence, it is argued that the present topography of 
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Dartmoor is close to the original surface of the granite 
The china clay of the moor is referred to the action of 
vapours derived from the cooling gramto magma 
co operating with meteoric water which obtained 
access to the granite surface tlirough the then over 
lying cover of sedimentary rocks Unusually wide 
partings in some of tho ton are thought to be due to 
wodges of ice forcing the blocks apart when the 
climate was much colder than at present The rock 
heldB known as * c litters cue compared with similar 
orosional features in Spitsbergen, where they are 
probably due to hdl creep actuated by deep frost 
action Rainfall and climate, nvere and border 
hills are given detailed treatment, and the address 
concludes with a bnef survey of the geology of the 
area 

Mb Worth protests against tho methods of 
recent geologists who have bla/ed a trail of un 
necessary disfigurement at ions the whole face of 
the Moor Tho peipotraton of this alleged damage 
may, perhaps not unreasonably claim that thoir 
exertions have boon amply justihod by the harvest 
of results attained Mr Woith howover does not 
refer to those beyond stating that ho cannot accept 
the idea of differentiated types of varied age Ho 
tlntiks that the intrusion of the gramto took place 
in one o|terati»n He also suggests that the attempt 
to make tectonic capital out of tho direction of the 
joints is mistaken, since the joints are local m thoir 
origin and orientated in all directions He behoves 
that tho granite < ame into placo as a wedge like 
intrusion ojierating along tho whole length of the 
axis from Dartmoor to the Vully Isles, and that 
‘ them exists an elongated mass of granite irregular 
m Hhajie isolated and self suftic lent not fed by any 
lower icservoir through either necks or dykes and 
that the up|iei piotuberances of this mass now roach 
the suiface and form the granite bosses of Devon 
and f omwall 

Oh July 1 a large party of arclueologists began a 
four days pilgi imago along the Roman Wall assem 
bling at Hexham, and proceeding along the whole 
71 miles’ longth of the Wall fiom Wallsond on lyne 
to Bowntss on Solway in Cumberland The expedi 
tion wan oiganisod by the bocioty of Antiquaries of 
Newcastle on Tyne and tho ( umberland and Went 
morland Antiquarian Socioty A sumlai pilgrimage, 
but on a small scale was made in 1920, and it is 
twenty four years since a visitation of the extent and 
thoroughness of that of this year has been attempted 
Hie first day s expedition covered tho Wall from its 
eastern oxtr mity to the Roman bridge at Oholler 
ford 21 miles west of Newcastle, when Mr F Gerald 
Simpson, Mr Paiker Hrewis, and Mr R C Bosan 
cjuet acted as guides On the second day, Chesters 
(t ilurnum) the sixth fort on the Wall, and the museum 
with its remarkable collection of antiquities from tho 
Wall wore visited bir George Macdonald and Mr 
R G C ollingwood acted as guides The second day s 
pilgrimage also extended to the great fort at House 
steads, to Peel, and to Chesterholme with its mile 
stone On Thursday Carlisle was reached after a 
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journey of which the most notable feature was a 
visit to Birdoswald, where Mr Richmonds excava 
tions were examined in detail and the many problems 
raised by his work were thoroughly discussed On 
Friday tho pilgrimage came to an end at the sea 
board On Thursday, the party had received a large 
accession m numbers, in part, no doubt, owing to the 
attractions of the Birdoswald fort, but also without 
question owing to the fact that the itinerary for that 
clay mcluded the stretch of the Wall which is now 
tliroatoned by quarrying operations 

Althoitok the pilgrimage was independent of any 
movement in connexion with the attempt to save 
the Wall we may expect with confidence that a 
visitation sue h as this will not fail to make its influ 
ence felt, both in tho present issue and in formulating 
safeguards against Bimilar vandalism in future 
Apart from this possibility, tho most sti iking feature 
of the pilgrimage was tho way in which was brought 
out the great significance for Roman studies m Britain 
of the woik of excavation and research in tho nugh 
bourhood of the Wall notably at Gilumum, Ghestei 
holme, and Bndoswald sinro the last occasion tho 
Wall was visited 

Thf annual exhibition, the eighth of the antiqiu 
ties obtained from Ur during the excavations of the 
pust season by the Joint Exjxxhtion is now open at 
the British Museiim 1 he exhibits which are arranged 
in chronological order are representative of every 
period of the city s history from the earliest to the 
latist tunes Ihe plans and drawings which llhis 
trate the architecture of the temples oto nt various 
periods are a revelation ot the technical skill attamed 
in Mesopotamia at this early age Psjiocmlly to ho 
noted is the system of canals and walls discovered 
last winter dating from about the time of Abiaham 
A photograph of a column of bucks from tho tcmjile 
ruins of the Ihinl Dynasty (about 2300 b o ) affouls 
authentic evidence of the use of this architectural 
element at so early a dale lho oxhibits from the 
Royal City naturally take first plate in interest and 
importance A case of clay sealings is of particular 
significance, as it not only illustrates tho early art and 
beginning of wilting among the Sumerians, but it also 
provides material m tho strutigraphical sequence of 
the sealings for fixing the dating of the Royal oemo 
tery, whioh has boon in dispute A sectional drawing 
illustrates the sequonco m tho great pit m which were 
unearthed the remains of the oity destroyed by the 
Flood Gases contain reproductions of the actual 
graves m which lie the painted pottery side by side 
with the crushed skeletons Above these cases is 
ranged pottery and clay figures from the graves and 
ruins below the flood level which illustrate the earliest 
art of bumena yet discovered, antedating by some 
centuries the magmfioent wild boar carved in stone 
which was mentioned in Mr Woolley s reports and 
is now exhibited here 

Prom the bnef reports so far recoived, it would 
seem that the Indian earthquake of July 3 was 
much inferior to its great predooessor on June 12, 
1897 Buildings were, indeed, damaged in many 
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places, some persons were injured by their fall, but 
as yet, though the earthquake occurred at 3 a m , no 
loss of life ib reported In two sections of the Eastern 
Bengal Railway, bridges are unsafe and the lines are 
damagod JPhe centre of the earthquake is said to he 
at Gauhati on the Brahmaputra, about 320 miles 
north east of Calcutta As some slight damage was 
caused in that city, the shock must have boon ntrong 
over an area of 300,000 square miles, and tho dis 
turbed area cannot bo much, if at all loss than half 
a million square miles That the shock should have 
been felt over so wide an area without attaining 
greatly destructive strength within it shows that tho 
focus must be unusually deep In his admirable 
memoir on the earthquake of 1897 {Mem Gtol Sun 
India, vol 29, pp 1 379 1809), Mr R D Oldham 

has outlined its epicentre! area, and it is of some 
interest to note that Gauhati lies close to its eastern 
margin, showing that after the la|>se of neatly foity 
years the centio of activity has shifted some fifty 
miles or more towards the i ast 

The British Arctic Air Route I xpochtion sailed on 
July d in the Quest for East Greenland via the Faroes 
and It eland under the leadership of Mr H G Watkins 
The main object of the expedition, as explained by the 
Icador in on article in the Times, is to investigate the 
possibility of an air route across Greenland as a link 
in the route from London to C anada This would be 
predominately a land line No stretch of sea mote 
than some three hundred miles would have to bo 
crossed in one lap The expedition is provided with 
two Bo Havdland Moth aeroplanes and fifty dogs 
and will be absent about a year, tho Quest return 
ing to Norway during tho winter and leaving the 
fourteen explorers in Greenland Journeys by dog 
sledge will be made on to the ice cap to noith and 
south from a base about tho Antic Cmle Inal 
flights across to tho west coast are contemplated 
Perhaps the most important scientific aspect of the 
expedition will bo the station which it is plaimed to 
found on the highest part of the ice cap for meteoio 
logical purposes Ihis will give the first winter 
observations from the intenor of Greenland Mr 
M atkins thuiks it not improbable that tho beat flying 
route across Greenland will be by the depression in 
the ice cap which seems to exist between about lat 
66° N on tho east and lat 70° N on the west If this 
is so, air bases might be established in the vicinity of 
the settlements of Angmagsalik on the east and Disko 
on the west 

The annual report of tho Empire Marketing Board 
for the year 1929 has just been published (IIM 
Stationery Office, price 1« ) Although the Board is 
of a non political character, a «hange in government 
led to alterations m personnel, but it happily remains 
representative of all three parties The experience 
during the past year has been most encouraging, and 
the outlook seems full of promise The shipment of 
a number of Empire - grown foodstuffs into Great 
Britain in 1929 has m many cases surpassed all 
previous lecords, some such commodities being dried 
fruit from Australia, dairy produce and pork from 
New Zealand, fruit, sugar, and wines from South 
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Africa, tea from India and Ceylon, and poultry from 
the Irish Free State It is realised that no amount 
of good marketing will sell poor goods, and consider 
able attention is being devoted to the promotion of 
fundamental research work Scientific investigations 
are being carried out both at homo and overseas, the 
long lists of gianta supplied for problems very varied 
in nature being evidence of the extent of the field 
under the auspices of the Hoard The ullest co 
operation has been, and is still being, Hought between 
the Boaid and wholesale and retail traders En 
couraged by tlio goodwill already shown and in order 
to utilise trade oxperionco to the fullest advantage, 
a now mam committee of the Fmpire Marketing 
Board has been appointed, to be known an the 
Marketing ( ommittoe Its aim will be to secure 
a regular contact between itself and the complicated 
distribution system of Tmpire products among tho 
consumers The methods by which tho Board attains 
publicity are many and vanous Noarly two million 
leafli ts wi re distributed during tho post year and the 
valut of exhibitions lectures tho cinema etc is 
becoming increasingly apparent Tue publication of 
weekly intelligence notes giving full maikoting in 
foimation for fresh fruit and dairy pioduco has been 
extended statistic s of approximately ninety por t ent 
of the butter held in cold sterngo now beuig included 
In addition statistical surve ys of tho world jwisition os 
regards pi reduction and consumption of various food 
stuffs ate beuig issued 

Iho need tor a tloser iuo|jciation between the 
lneedci of domestic stexk anil tho geneticist was tho 
burden of Prof k \ F ( row s address on Ginetical 
Methods of list stock Improvement to the Royal 
Society of Arts ( Jour Hoy Sor Arts May 10 1930) 
Bo pointed to the cliiTicultics of cioatuig an ideal 
standard to which ai y breed should conform since 
no single jnirjKise could be imjxised on any brood, 
independently of the fundamental necessities of 
healthy life and piolific bleeding Iho case of alioop 
was instanced as an example of the attempt by ono 
set of interested persons the manufacturers of wool, 
to set up a standard of fleece purity without lefoience 
to tho prnnaiy puiposn of the fleece as a protection 
for the sheep itself during the successive stages of its 
development Iho genetu ist is already in possession 
ot a vast mass ot knowledge of vital importance to 
the breeder and although tho breeder scorns loth to 
take advantage of these facts harmonious collabora 
turn between the two is sure in the future to lead to 
the levisal and definition of statulanls, the analysis 
of excellence, the purification of stocks, and the re 
nioval of the menace of sterility Prof C rew looked 
forwaid to a time when added knowledge of the in 
fluonco and working of the ductless glands would 
enable rate of growth, fertility, fat deposition, and so 
forth to be removed from the slow methods of select 
ive breed mg and to be controlled bv the admmistra 
tion of the approjinete endocrine products prepared 
by the biochemist 

Stbeet traffic luminous signals have been widely 
adopted in many oities abroad Mid experiments with 
them are being made in many towns in Great Britain 
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Many of tho most efficient police officers in almost I 
every country m the world are being used as sema 
phore machines, and the fatigue of continual arm 
movement must bo considerable As traffic super 
visors they will probably always be required but in 
our opinion considerable economies and higher 
efficiency could be obtained by tho use of luminous 
signals At many of the stroet crossings in Beilin 
there are conspicuous red, yellow and green lamjis 
visible to the traffic moving in one of tho streets and 
simultaneously green, yellow and rod lamjw visiblo 
from tho othc r Only one lamp is alight at the same 
timo Iho giccii and io<1 moan procood and stop 
the yellow whon it follows rod indicates to the 
motorist or pedostnan that ho is to got ready to 
procood and when following green that ho is to 
begin to stop With one way traffic in one street 
as in tho Unter den Linden m Berlin, this arrange 
ment answers admirably In the Illuminating 
Engineer for June theie is an interesting jiaper on 
luminous traffic signals by T Austin Ho points out 
that the improvements made in gloss moulding and 
in tho production of coloured glass and the uso of gas 
filled electnc lamps have immensely improved day 
light coloui signalling bor railway signalling signal 
lamps can now be in ado which have a rango of visi 
bllity of 4000 toot in bright sunshine lor stieet 
signalling economy < an ho offoctod by using auto 
matic signals When these are uses!, liowover, it will 
be necessary that motorists and others should be 
warned by a mutable sign wlun entering a district 
winch uses thorn 

IllF annual rcpoits of the c ouni il and direc tor of tho 
Norman Lockyei Obseivatoiy for th* yeat ended 
March 30 have just been issu< d Tin y show a very 
satisfactory yoar s woik in spite of unfavoutablo 
woathor conditions Only 134 nights dutmg the ytai 
were sufficiently clear foi work to be done and 124 
of these wore utilised The Council consuleis novel 
thelcss that at no obscrvatoiy in Groat Britain aie 
the weathc i conditions more favouiable for obHeiva 
tion than they aie on Salcomlx Hill I he dotoimina 
tion of 8]ioctio8copic parallaxes ot earl} type stats 
and tho investigation of blight hydiogen line stais 
continue to form tho main part of the woik of tho 
observatory Iho equipment is about to be increased 
by a generous gift from Mr Robeit Mond chairman 
of the obscivatory corpoiation, of an equatorial 
mounting for the Zeiss tuplet lenses now in tho 
possession of the observatory and a domo to house it 
The work is in tho hands of Messrs Cooke, Troughton, 
and Simms and is well under way lhe Council 
remaiks that if sufficient income wero at its disposal, 
the observatory would be able with present equip 
ment, to keep another assistant or reseat oil student 
fully employed on valuable work This, however 
cannot be contemplated until further funds are 
available, and under existing conditions of depression 
in industry thero seems little promise that the Council 
will be able to provndo for any extension of the staff 
During the year there has been a decrease of almost 
£160 in subscriptions and donations, but this has been 
offset by savings in salaries and maintenance and 
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increased income from investments lhe net result 
is a credit balance of £76 6a 4d earned to capital 
account as against £98 7« 1 Id m the previous year 
A survey of the contents of the library has been under 
taken, and shows that the observatory possesses a 
total of 6370 volumes and 7500 pamphlots etc 

In honour of the seventy fifth buthday of Piof 
Bolmslav Brauner of the Uruveisitv of Prague, a 
sjiecial jubilee niimbei (May June) of the Collection 
of (ttchosloiak Chemical Communications has bet n 
issued Tins number contains moic than twenty 
oiigmal conti ibutions by fnends and pupils of Piof 
Biauni i togethi r with a complete bibliogiaphy of 
his own ongmal works and a lengthy account of his 
association with D I Mendclieff lhis communica 
tion is of unusual inteiest since it make s available for 
.English rtadeis many fiesli dctnils concerning the 
vaued and full life of the Russian savant who (lied 
in 1007 fciom this intimate account of Mtndeleeff a 
life and many sided inteieats it bccomts apparent 
how much he was indebted to Piof Biaunor for 
bunging his views and the pel iodic classification of 
the elements before W« stc m men of science Indeed, 
man> of Piof Uraunei s eailiei reseaiches (for ex 
ample tho pi oof that be ij Ilium is a bivalent metal 
the scpaiation of didymium into piaseodymium, 
neodymium and samaiuun and the attempted 
fiacticmation of iodine and of tellurium) wore all 
iliiectcd towaids the substantiation of the Penodio 
Law Among the othei contnhutions to this issuo 
of Collation are tluee fiom Prof J Heyiovsk^ and 
his collabotalors, who continue! the series of polaro 
graphic investigations with the diopping mercuiy 
cathode Iheso researches have now been in pi ogress 
for ton joais and tho mothod lias lieen founet of 
service in attacking problems in moigamc, physical, 
analytical anil now in oiganic chemistry Piof J 
^tfirba Bohm and Dt PfsofiBek describe icitam new 
eenuin compounds paiticulaily the double oxalates 
of the alkali metals with tuvalent conum The 
existence of these compounds has revealed the cause 
of the difficulties encountered in attempting to pie 
upitate eenuin oxalate with alkali oxalates Prof 
B N Menfiutkin and M B Wolff have also com 
murucatod a papei on the transformation of tho 
cyclohexane ling into that of benzene 

In the Times of July 1 reference is modo to the 
lecent purchase m London, by Dr A S Kosenbach, 
the book dealer of Philadelphia, of a manuscript 
relatmg to the discovery of America The manu 
script in more than four hundred years old and is 
thought to have been written by a fnend of Columbus, 
Andreas Bem&ldez, who was bom about 1460 at 
Fuentea le Leon, Spam, and m 1488 was made curate 
of the village of Los Palacios noar Seville and after 
wards became chaplain to the Archbishop Diego de 
Deza, a fnend of Columbus When Columbus was on 
his way to the court of Ferdinand and Isabella to 
report on his second voyage he was the guest of 
Bemalde*, with whom Columbus left some of his 
writings Until recently the manusonpt, which is 
entitled ‘ The Story of Christopher Columbus and the 
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ship m which he crowed tho ocean until he discovered i Services b lying will bo in progress during the after 


the Indies whoro thoy found gold ’ has lam dis 
regarded in a Sjianish library 

Thf Himalayan Journal the annual publication of 
tho Himalayan Club, has mode its second appearance 
Ihe current issuo is full of well illustrated articles on 
various aspects of mountaineering in the Himalayas 
Lieut Col H W Tobin reviews the histoiy of ex 
ploration among the glacieis and [leaks of tho Sikkim 
Himalayas and Lieut T B P Angwin gives an 
account of an expedition into the little known Kogan 
valley of the X unbar Rivet to the west of Kashinu 
Several otliei aitales treat of exploratoiy e\|ieditions 
and there is a useful account of the ( eiman attempt 
on Kangdic tijunga in 1020 We note that among 
many spellings the Suivey of India lias adopted 
Rincluiijunga as the official spelling Tn relation to 
the Shyok flood of last year Majcu K Mason discusses 
the likelihood of the C hong Ruindun gltu let dam 
rtfotming and impounding another flood 

Baron (ifkard Jakob di Gfer of Stockholm 
and Prof Tiillio LoviCivita ot Romo wore elected 
foreign membeis of the Royal Society at a mooting 
of the Society on lune 28 

His Rov at Hiohnfss iii» Diki of York has been 
elected an lionoiaiy member of the Royal Institution 

Thf Bruce Prize of tho Royal Society of b dinburgh 
for tho poncsl 1028 JO has boon awarded to Mr N A 
Mackintosh for his researches mto tho biology of 
wlialeH in the waters ot tho Falkland Islands Di ]msi 
deneiee Tins prize is awarded by a Toint C oinimttee 
consisting of representatives fiom the Royal Society 
of Edinburgh tho Rojal Physical Society and the 
Royal Scottish Ideographic ul Society 

At a racetuig of the Royal Society of Edmburgli 
hold on July 7, tho followmg weie elected honoiary 
follows JirUuih Honorary fellows Sir Arthur 
Stanley Eddington, Sir William Bate Hardy 
Sir Arthur Keith, Prof J E Marr Prof R Robinson 
Dr D H Scott, foreign Honorary fellows —Prof 
V I? K Bjerknes, Bergen Prof W B (annon, 
Cambndgo, USA, Prof M Gaullery, Paris, 
Prof G bano, Rome, Prof E H O StensiO, Stock 
holm 

Phb followmg appointments in tho Colonial Agii 
cultural Services have recently been made by the 
Secretary of State for the (olomes Mr W T 
Blackie, to be government chemist, f iji Mr M H 
Grieve, to be assistant agricultural officer, Kenya, 
Mr 1 W Thomas, to be district agricultural offle er 
Tanganyika Territory 

Arranc.kmfnts have boon made with National 
Flying Services, Ltd, for tho visit of a party to 
Hanworth Park on Wednesday, July 18, under tho 
auspices of King Edward s Hospital bund for London 
Buses wall be in readiness at Victoria Embankment 
(outside Charing Cross Underground Station) at 
2 30 p u On arrival the visitors will be received by 
(.apt F E Guest, chairman of National Flying 
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noon when all the latest typos of light aeioplanes will 
be on view and jmssengor flights will lie available to 
visitois at a charge of 5s Hanworth Pack is the 
contre of pnvute flying in Groat Butain anil lias been 
described ns the most beautiful aoiodiomo m the 
world as well as the most active civil flying training 
organisation The ostnte was once a hunting seal of 
Henry VIII I oa will be obtainable on tho club 
premises at a small chat go \pphcation foi tickets 
(piico 1ft*) should be made to the Secretary Xing 
1 dwurd s Hospital J?und foi 1 melon 7 Walbiook, 

J ( 4 

Ii was decided at tho Intematu nal C ongicss of 
Orientalists held at Oxford m 1028 that tho noxt 
me c ting should take plae e in Holland In ac c oidunc e 
with that decision pieparations arc now being made 
for tho Congress to be held at f eydon on Sept 7 12, 
ltm 1 cydon was the place c t meeting of tho sixth 
(ongiess which was held in 188T An influential 
c vmimttee of organisation has been formed at 1 eydon 
to which the prehminaiy arrangements have been 
entrusted The secretary of tho committee is I H 
Kramer and the secretarial headquarters aio at the 
Mus6o othnogiaphique, Rajienburg 67 Leyden, to 
which inquiries and c ommiinitiations should be 
addressed 

VYi, have roccivod a liuther notice of the second 
International Congress of I xpeiimental Cytology, 
which is to be hold at Vmsterdain on Aug 4-», m 
conjunction wnth tho Anatomical ( ongttss As inch 
rated by the preliminary programme, the questions 
discussed will lelato mainly to problems which can be 
investigated by tissuo culture methods One sym 
posium is concerned with tho relations between blocxl 
and connective tissue, anothor with growth and 
differentiation in thoir reciprocal relations Several 
of the pa|>ers will be illustrate 1 by kinomatograph 
film demonstrations These include the function of 
osteoclasts, the phenomena of nerve stimulation 
the functioning of heart muscle in tissue i ulture and 
experiments on early chick and duck c mbryos Papers 
will also be given on micro dissection and otliei tech 
meal methods and a discussion will be hold on mito 
genotio and other biological forms of radiation Dr 
Rhoda b rdmann will introduco a projiosal to found an 
International Association of Fxjienmontal C ytology 
b urther information may be obtainod from the Bureau 
of the (. ongress 108 Saiphatistiaat, Amsterdam 
At the first ordinary meeting of the Microscopical 
Socioty of Wales held on J uly J, the biology of Roath 
Park Cardiff was discussed Roath Park, through 
which a brook flows, liaa an area of more than 160 
acres, and comprises a lecreation ground, pleasure 
garden with bowling greens and lawn tennis courts, 
etc , a botanical garden rock garden flower and 
Cactus conservatories, lake, wild garden, and Llan 
dennis gardens As the largest park or open space 
in ( ardiff it attracts many visitors During the past 
two or three years, however, bathers using the lake 
have been affected by their skin being punctured, after 
which intense irritation sets m, and Roath Park Lake 
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has thus become a topic of conversation from a point 
of view other than that of its amenities. From tho 
botanical point of viow the park is notable amongst 
provincial parks and open spaces : the birds breeding 
m or frequenting it have been studied for about a 
quarter of a century, and many mammals have been 
recorded. As a field for microscopical study and re¬ 
search little has been dono, but the mooting of the 
Society on July 3 directed attention to tho many and 
varied interests which tho park offers to microscopists 
Although it is less than three months since the first 
move towards the formation of the Microscopical 
Society of Wales was mado, its membership already 
exceeds a hundred, and tho formation of local branches 
in other ]>arta of Wales is under consideration. 

Applications arc invited for tho following ap|K>int- 
ments, on or before tho dates mentioned .— A research 
assistant at the Imperial Forestry Institute, Univer¬ 
sity of Oxford — Tho Secretary. Inqiciiul Forestry 
Institute, The University, Oxford (July 15) An 
assistant lecturer in Isitany in the University of 
Birmingham—Tho Sect etary.ThoUniveisity, Hirming- 
ham (July 23). A lecturer in biology at the 


Cheshire School of Agriculture — The Principal, 
Cheshire 8chool of Agriculture, Reaseheath, Nant- 
wich (July 26). Five electrical inspectors of factories 
for inspection of factories and other places under 
tho Factory Acts—The Industrial Division, Home 
Office, Whitehall, S.W.l (July 28). A professor of 
biochemistry in tho University of Liverpool—The 
Registrar, The University, Liverpool (Sept. 29). A 
junior assistant under the Directorate of Metallurgical 
Research of tho Research Department, Woolwich— 
Tho Chief Superintendent, Research Dejiartinent, 
Woolwich, S.E.18 A director of the Rubber Re¬ 
search Institute of Malaya ; also a lioad of the botany 
division of the institute—The Secretary, London Ad¬ 
visory Committee, Rubber Research Institute of 
Malaya, 2 Idol LAne, Eastchoap, E.C.3. A temporary 
lecturer in biology or botany at Lincoln Training 
College—The Principal, Training College, Lincoln. 
A part-time lecturer in ohemistry and experimental 
physics at Queen's College, London—The Secretary, 
43 Harloy Street. W.l. A lecturer in malignant 
disoaso m Abordoen University and radium officer at 
the Aberdeen Royal Infirmary -The Secretary, The 
University, Aberdeen. 


Our Astronomical Column. 


The Spectrohelioicope. Descriptions of the spoctro- 
helioscope and of typical observations made with this 
instrument for solar research havo been given by Dr. 
Halo in Natubk during the course of lus experiments 
(118, Supplement. July 3. 1926, 1-8; 119, 708-714, 
121, 678-080). A detailed account of the instrument 
is also given in the Aetrophi/ncal Journal, Doeembor 
1929; and more recently, m the March issue, Dr. Hale 
describes some rapidly moving hydrogen floccuh which 
he has observed near sunspots- in particular sovoral 
flocouli representing active prominences connected 
with a large group of suns]>ota from Sept. 16 to 26, 
1926. The typical phenomenon described in tho 
pajier is a curved dark filament descending into tho 
spot (either into tho umbra itself or terminating at 
the edge of tho penumbra as a small black head) with 
velocities of the order of 60 or oven 100 km /sec. Tho 
bearing of those observations on tho structure of the 
hydrogen vortices of the solar atmosphere is left for 
discussion m a future communication to the Astro- 
physical Journal. Photographs of rapidly changing 
flocouli are but seldom secured with the spectro- 
heliograph—not that such floccuh are infrequent, but 
that thoxr active phase appears to be usually of short 
duration, and so are usually missed at the time of 
exposure of the daily spectroheliogram. Moreover, 
high radial velocities pertaining to a flocculus would, 
owing to tho Doppler effect, cause a displacement of 
the apoctral line bom the second slit of the Bpectro- 
heliograph and so prevent, partially or entirely, the 
flocculus from being recorded. It is one of tho 
ingenious features of Dr. Halo’s design for his spectre- 
helioscope that floccuh with large radial velocities, 
especially differential velocities along then’ length, can 
be picked up and their velocities quiokly measured 
by means of the ‘ lino-shifter 

The Planet Pluto.—Tho Scientific American for 
July contains an article by Prof. H. N. Russell 
describing Prof. P. Lowell’s prediction of the elements 
of a trans-Neptunian planet and the search that has 
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been earned on at tho Lowell Observatory, resulting 
last January in the detection of Pluto. 

Lowell's only notablo error in predicting was his 
exaggeration of the mass and magnitude of the hotly. 
He assigned to it a mass 6 times that of the earth and 
a magnitude of 12-13. This error was responsible for 
tho delay of 16 years before the prediction was veri¬ 
fied. Instruments of insufficient light-grasp were 
used in the search until the president of Harvard 
(Prof. P Lowell’s brother) gave a specially rapid 
triple objective of 13 mches aperture. Mr. Tombaugh 
began a systematic search with this instrument about 
a year ago, and bix months later he discovered Pluto. 

Pi of. Russoll notes that Lowell’s memoir (dated 
1916) is now procured with difficulty. He therefore 
reproduces facsimiles of three pages of it. One is 
given as a specimen of the nature of tho analysis; the 
other two are the final pages, giving a summary of the 
whole, and the elements of the two predicted orbits. 
The closeness of the prediction is shown by comparison 
of Lowell’s first orbit with the following elements of 
Pluto deduoed by Dr. A. C. D. Orommehn from the 
observations of 1919, 1927, 1930. This is practically 
identical with that given by Nicholson and Mayall 
using 1919, 1930, thus confirming the identity of the 
1027 object with Pluto. 


Perihelion Paanga 
Longitude of Perihelion . 
Am. Mode 


UT^oonJootuial) Ji7^ 


. Lowell (ISIS) CrommeUn 


The close agreement in the four independent ele¬ 
ments of date of perihelion, longitude of jienhelion, 
eocentrioity, and period is beyond what can reason¬ 
ably be ascribed to ohanoo. It is noteworthy that 
Prof. Russell’s article was written before he knew of 


the 1919 and 1927 images : they have justified him 
d already formed of the value 
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Research Items. 


Monoliths in Assam.—Mr. J. F. Mills, and Mr. J. H. 
Hutton in vol. 25, No. 1, of the Journal and Pro¬ 
ceedings of the Asiatic Society of Bengal describe a senes 
of five groups of remarkable monoliths in the Caehar 
Hills not previously recorded in pnnt. The mono¬ 
liths are pear-shaped, artificially dressed, and each 
contains a cavity m the bulbous end. They are now 
recumbent, though they apjiear at one time to have 
been erected on their narrow onds They fall into 
two distinct t>T>cs which may he regarded as male 
and female. The former constitute the whole of a 
large group at Kartong, and a smaller group betwoon 
Kartong and Kobak. Most of the stonos are incised 
with geometric designs and forms of men and animals, 
such as the pig and the mithun. While the monoliths 
may be interpreted as embodying tho phallic principle, 
assisting the fertilising of Nature, the hollows seem to 
have been meant for some specific purpose not easy 
to dtscom. It may be that they wore intondod to 
hold water to promote rainfall, or they may have lieen 
intended to contain offerings on the analogy of holes 
reeontly scooped out in ancient monoliths at Kasoman 
It is concluded that the North Caehar hollowed mono¬ 
liths must be regarded os a specialised dovolopment 
of a phallic ancestral cult typical of Assam. It is 
dear that they were not erected by the Nag as and old 
Kukis who are the present inhabitants of tho area 
Local tradition assigns them to the Mikirs. This may 
be the case, subsequent invasion having overwhelmed 
the Mikirs and left them in isolated comminution too 
weak to provide the labour requisite to carry on the 
custom. It is more probable, however, that it is to 
be associated with the Khasi Syntong group of tribes 
and that it has disappeared owmg to their migration 
into an unsuitable environment. 

Tasmanian Crania.—Dr. W. L. Orowtlier describes 
in the Papers and Proceedings of the Royal Society of 
Tasmania for 1029 two crania (immature) of tho ex¬ 
tinct Tasmanian race. Immature crania of the Tas¬ 
manians are comparatively rare. Of these two, Skull 
A , that of a child of seven years of ago, was found in 
1908 by the author and Dr. Inglis Clark at Oyster 
Creek. It was m a cemetery near the Government 
Station where the last thirty or forty of the race were 
buried and was at least sixty years old. Skull B, that 
of a child 7-12 years old. was found by Mrs. Legge 
on the west coast in 1927. No trace of any other 
human bones was found with it, and the mandible 
was missmg. Skull A from its fragility was judged 
to be female. Rings of short bronze-coloured hair 
still adhered to the scalp. Posthumous distortion of 
the left side was probably due to the body having 
been laid on that side. The glabella is not prominent. 
The orbits are almost equal in height and breadth, 
markedly contrasting with those of the adult. The 
mandible is in position and the face shows marked 
prognathism. The six-year molar is eruptod and the 
twelve-year molars are m situ. Skull B, probably 
male, shows little or no prominence of tho glabella and 
supra-ciliary ridges. The supra-orbital notch is wido 
and shallow. The nasal bones are not projected for¬ 
ward and upward as is seen in the adult. The orbits 
again are almost equal m height and breadth. There 
is no suggestion of the heavy overhanging eyebrows 
of the adult. The face is not so prognathous as 
Skull A. The vault of the skull is flattened rather 
than of the typical carinate form. Generally, both 
the skulls conform to the adult type and could bo 
distinguished by their Tasmanian characteristics ; but 
m both the typical carination is absent. In early life 
it appears that the marked width of the face at the 
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expense of its height is not pronounced. The orbit 
and nasal apertures appear to expand laterally as the 
result of growth and mastication, and with the normal 
heavy development of the glabella and supra-orbital 
ridges give rise to the facial characteristics of the adult 
skull. 

Growth Rate of Young Gorilla Dr (' V Noback is 
ro]>ortc<l to have made a study of tho development of 
a young gorilla i eceived Ht the New Yoi k Zoo some time 
ago (Science Service, Washington, DC ) He found 
that it giew more slowly than a boy of the same age, 
the rato of growth during tho first throe yeais of life 
boing measured in toirns of adult weight But the 
bones and teeth matured more rapidly than those of 
a human child, for the full set of milk-teeth was de¬ 
veloped at approxunately eighteen months, and tho 
permanent teeth hegan to he acquired at the age of 
two and a half years. The study will he ro|>ortod in 
full in the American Journal of Physical Anthropology. 

The Swallowing of Feather* by Grebes. II has often 
been observed that different species of gtebos contain 

a uantitios of their own feathers in their stomachs, and 
le frequency of this cimous habit suggests that it has 
some functional significance. Mewos thinks that the 
purpose is to pioteet tho lining of tho stomach from 
abrasion, Hiaderniann tliat the feathers perform a 
function similar to that of jiehhleH in gramvorous 
birds. Neither of these suggestions is altogether ac¬ 
ceptable, and Dr Josef Jilxik has made a new attempt 
to solve tho piobloin ( Bull, dr I'trolc supir. d'agronorme 
Hmo, CSR„ 1929, Sign D 15) Ho found a young 
groat-crostod grebe (Podtceps rnstulus) only a few 
hours old to cuntam 13 feathers, anil another of tho 
same brood 93, all the foathors having been pluckod 
from the mother - an instinct apjiareritly present at 
birth The young birds began to swallow their own 
feathers as soon as they appeared amongst tho down, 
and the adults took their own or each other’s feathers 
almost indiscriminately throughout the whole yoar. 
Further, when tho stomachs contained only small in¬ 
sects feathers were few, when fishes hail been devoured 
they weio many; so that the quantity of foathors seems 
to be ieguluted by tho quantity of food swallowed 
Hard anil indigestible fragments of food were sur¬ 
rounded m tho stomach by feathors, and the actual 
observation, made by means of a jxiworful binocular 
telescope, of vomiting movements on the part of the 
grebes similar to those of herons, strongly suggests that 
the feathers enable tho birds to reject, in tne form of 
a cast, tho indigestible poitions of a meal Here 
apparently is a close analogy to the swallowing of 
fur by owls and other birds of jney. 

Conditioned Reiponces in Fishe*.- Mr. H. O. Bull 
(Jour. Mar. Biol. Assoc., N S., vol. 16, No. 2, 1930) 
has published tho results of his further work on the 
capacity of fishes to form conditioned responses to¬ 
wards definite stimuli. He found that Hie wrasse is 
able to form stable conditioned motor responses to the 
note of a tuning-fork sounding tho note lower C or to 
an eleotno buzzer giving a note approximately F in 
the second octave, when either was used singly. The 
fish was, however, unable to discriminate between 
them as sounds when both were used simultaneously 
but differentiated them by their position. The author 
was also able to build up conditioned responses in¬ 
volving visual stimuli in the plaice, cod, and ooalfish. 
Two species of Blennius were able to form stable 
conditioned responses towards gustatory stimuli, such 
as sea water extracts of natural food substances, but 
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did not respond to an artificial olfactory stimulus such 
us artificial musk The author concludes, as a result 
of his senes of experiments, that the essential sum 
lanty between the responses built up in fishes and the 
conditioned reflexes in dogs becomes more emphasisod 
as the data accumulate 

Young Stages of Cornu Lho apex of C onus is not 
commonly found in a good state of preservation 
while complete immature indie iduals are rare anil 
that of (onus ndi ersanus Conrad has hitherto btx n 
unknown Mr Burnett Smith is now fortunately ahlo 
to describe and hguie three «]>ocimons ( Hrot Arad 
Nat Set Philad vol 81) Tn the youngost of these 
a slight yet definite < onstnilion servos to distinguish 
the wlioil proper from the nntenoi canal, and this the 
author considers to he a significant suggestion of a 
pleuiotomoid oncestiy for the genus Conus 

South American Fish Poisons Messrs I P Rilhp, 
of the U S National Museum, and A t Smith, of the 
New York Botanical Garden m a Ixitnmcal exploia 
tion of Pern and Brazil jiaul attention to the plants 
used by the natives as sources of hsh poisons as such 
plants are possible soutces of new msocticidos The 
most successful fish poison appears to be prepared 
from the roots of a plant which was frequently cul 
tivatod on this account and curiously enough, was 
nevei sec n any where in flowei or fruit 1 hoy identify 
this plant as Lonchocarpus niton (Anbl ) LX aftei 
comparison with the specimen in the British Museum 
(Natmal Histoiy) Iwo other species of this gonus 
are also described as sources of fish jkusoiis one 
species fiom tho lower Amazon Ri\ei with an ox 
ceptionally poweiful poison they decide is new and 
describe under the name of L urucu 

Virus Diseases of Plants—Henderson Smith sum 
marises tho literature on two obscure pioblems eon 
noctod with vihib diseases of plants in Biological 
Reviews, vol 0 April 1930 The sptead of the vnus 
fiom the point of inoculation can take place trom coll 
to cell, but the rate of spread seems high for such a 
process though low for transport in the water stream , 
Henderson bmith concludes that transport is piob 
ably mainly effected by the phloem He also dis 
cusses the abnormal inclusions, the \ bodies, charac 
teristio of many virus-infocted plants Ho points out 
that some lecent observations (F M L Sheffield and 
Henderson Smith, Natubf Feb 8 p 200) support 
the more commonly accepted view that these tushes 
are not living organisms, but a reaction product of 
the cell to the vu us irritant 

Soil Formations in the Tropics —Researches in 
recent years have shown that m mature stages of 
soil formation the charac tens tics of the parent 
material are obliterated and the soils are expressions 
of climate irrespective of origin A low temperature 
with rainfall greater than evaporation and constant 
bleaching by cool water loads to a podsolisod soil or 
podsol of a light colour and high silica content Pod 
boI is typical m Canada and northern Europe In 
order to investigate its occurrence in high altitudes m 
the tropics Mi M W Senstius explored soils in the 
Dutch East Indies and the Philippine Islands His 
results are given in a jiaper on weathering and soil 
formation m Proceedings of the American Philosophical 
Society (Vol 69, No 2) Many of the conditions 
favourable to the development of a podsol oocur in 
the heights of those islands Analyses of the soil 
samples showed that podsohsation takes place in 
much the same way as m the lowlands of middle 
latitudes, though the bleached layor below the dark 
humus is much thicker Neveithelees, the author did 
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not find in any of the areas visited a true podsol eon 
taming little else but silica The mvestigation on 
the whole, supports the principles of soil classification 
on a climatic basis 

Helium and the Origin of Petroleum -M N 
Rogers discusses a radioactive hypothesis of 
petroleum formation in the N Zealand Jour 
Sex and lech for April 1930 He suggests that 
methane, aiming from the decomposition of the 
organic substances in sedimentary roc ks is condensed 
as a result of the ionisation due to the radioactive 
constituents in the same rocks 1 ind and Bardwell 
havo already shown that the effect of a lays on 
methunc m to produce the higher saturated hydro 
carbons and liquid olohnes Rogors assumes that 
the extent to wlm li sue h a process has operated in a 
sandstone may be indicated by tho content of helium 
in tho latter Experiment indicates that for each 
cubic foot of helium generated nearly two tons of 
liquid hydrocarbons could ho foiinod In the El 
dorado oilfield of Kansas 70 million cubic foot of 
helium per annum have been producod In the 
Sedan field of Kansas sovcral million c uhir feet of 
gas with about one per cent of helium escape daily 
The Petrolia gas held originally contamnd more than 
1000 million cubic foot of helium It is further 
pointed out thut radon is about fifty times more 
solublo in potroloum than m water and that tins 
might lead to a localisation of radioactivity which 
would bring about partial elimination of hydrogen 
and the pioduction of solid hydrocarbons 

Apatite Deposits of Chibina Tundra In one of 
tho Scientific t homico technical Publications of 
Leningrad (in Russian 1929) A E Fersinann, the 
leading geo chemist of Russia, givos a concise sum 
mary of the work done during the last ten years in 
oxploring the ( hibma Tundra for apatite The area 
M a massif of rocks belonging to the nophclino 
syenite family situated north of the Polar circle in 
tne Kola Peninsula not far from tho Murmansk 
railway The intrusions are laccoliths or nng 
complexes m the Pre Cambrian gneisses of the Fonno 
seandian shield Apatite nepheline ruck occurs in 
two bands lho one now being exploited has an 
apatite ru h upjier part (average thickfiess, 60 
metres , P,0,, 30 per cent) and a lower part poorer 
in apatite (average thickness, 160 180 metres, 
P,O s 10 16 ]>er tent) Parts of the rook range as 
high as 86 per cent of apatite, and the estimated 
reserves of the latter amount to more than 600 million 
tons The ore was formed at a late stage in the 
igneous eyclo from a residual magma noh m volatile 
fluxes It constitutes the greatest of all tho Russian 
phosphate deposits Preliminary prospecting by 
borings and construction of roads is now completed 
and the yield of ore next year is expected to be 
200 000 tons The by products—nepheline and tita 
nium ore—will be utilised in the oeramic and chemi 
cal industries 

Type* of Bridges —An ingenious and original map 
appears in Petermann s Mitteihtngen, Heft 6/6, 1930, 
Bhowmg the distribution throughout the world of 
various kinds of bridges classified first by the material 
and secondly by the method of construction lhe 
classifications that are mapped include eight types 
ranging from the simple hanging bridges of lianas and 
other plants to modem bridges of metal built m spans 
Dr H Winkler adds a short artiole to his map A 
certain correspondence with forest giowth appears in 
the distribution of all types of wooden bridges, those 
made of lianas being confined to the region of equi- 
tonal ram forests The Mediterranean forests, how- 
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ever, do not seem to holp bridge construe tion, for in 
their area stone bridges m the main predominate On 
the whole, the wood bridge in one form or another is 
found in more than half the land area of the world 

New BngUnd nooiU— During the last oentury 
•New England has experienced somo ten storms 
resulting m flooding of unusual seventy One of the 
worst of these was on November 3 and 4 1927, and 
it is the subject of a report by Mr H B Kinmson 
(U 8 Geological Survey, Water Supply Paper, 030 f ) 
Torrential ram foil ovormuch of New I'nglaiul, causing 
voiy severe floods, and loss of life and destruction of 
roads bridges and houses in Vermont New Hainp 
shire Massachusetts, Connecticut, and Khodo Island 
The storm was caused by somewhat exceptional 
meteorological conditions A tropical storm apiieared 
on the woathor map oven Cuba on Oct 29 and 
started to move noilhwaid tliree dayH latei develop 
ing unusual seventy By Nov J the storm centre 
was off the lower end of Chesapeake Bay It was 
then exjiected to continue up the e oast with moder 
ately heavy, but not excessive rains ovi r New I ngland 
However an area of high pressure to the north oast 
prevented the storm moving in that ducction and at 
the same time there was another high pressure area 
north of New \ ork State l ho moving low pressure 
area was caught between the two high pitssuro arena 
ami was forced upwaids lonential rain resulted 
Over <500 square miles there was a fall of 9 inches 
while over another JO 000 square miles more than 5 
inches fell Several powci rosorvons in the arc a were 
not full at the time and held some of the flood waters, 
but the ground was saturated by previous heavy 
iains and lakes and swam|M were almost full a state 
of affaire which led to rapid flooding 

Light Rays as null Geodesics Lmstein s general 
theory of relativity was based upon several postu 
lates, which subsequent writers have tried to simplify 
Thus Whittaker, in vol 24 (1927) of the Proceed 
inge of the Cambridge Philosophical Society showed 
that to obtain the equation of light rays as space 
time geodesies of zero length we need only combine 
the ordinary theory of partial differential equations 
and of their characteristics (which may be roughly 
described as loci of singularities) with the simple 
postulate that a light lay in a line of singularities 
Govita Civita in vol 11 (1930) of Rendiconti della 
R Accademia Naztonale dei Tinea, baa earned the 
simplification a stage farthor by eliminating 
refoience to elactiomagnatium lie shows that 
light rays can be obtained as characteristics duoctly 
from the gravitational equations, independently of any 
electromagnetic theory of light 

Colliaion* of « Particle* with Nitrogen Prof W D 
Harkins and Mr A L Schuh have pontnbutod a 
paper to the Physical Review for Apnl 1, in which an 
account is given of some investigations of the tiroduc 
tion of oxygen from nitrogen, presumably those to 
which reference was made recently in Naturh (Apnl 

P @11) It appears that 39 000 photographs of 
390 000 tlacks of a ravs from thonum C and C were 
takon in a Wilson cloud apparatus containing nitrogen 
Two disintegration syntheses were observed, in 
which it appeared that oxygen (0*») had boon fonned 
by the addition of an a porticlo to nitrogen (N 14 ), 
with simultaneous expulsion of a proton One of the 
two photographs has been reproduced The numbor 
of oollisionB per million « rays of range 8 0 cm in 
which reorganisation of the nuclei took place was 
only one quarter of the number previously obtained 
by Mr Blaokett, but the number of elastio collisions 
»n which the s particle was deflected through more 
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00 ° w “ 100 eomraral with Mr Blackett s 32 
With such small numbers no imjK>rtame t an be 
attached to apparent differences in yield of this older, 
but the numbers in question are definitely less than 
would be oxpoeted from tho researches of Dis Nirech 
and Petteiason 

Melting-Point of Pure Tellurium —With tho view 
of a closer study of tho strange behaviour of fused 
tellurium dioxide towards platinum csjiec tally under 
the mfluenro of a direct electric current Prof A 
Sunek and Dr B btohllk at the Masnryk University 
of Brno have prepared some olen entary telluuum in 
the purest p nsible state These ant hoi h thin made 
an accurate dotnimination of tho melting point of this 
metallic telluuum bv ail oloctncal method whereby 
the temperature of a resistance furnace was taisod 
steadily and uniformly by two three oi four degrees C 
each minute Jim tempilature was measured by 
means of thermo dements of Here us platinum 
and a tin per cent iliodium platinum alloy The 
thermo electric force ot the couple was measured by 
a calibrated doublo jx>tentiomitir connected to an 
u|>eiiodi< initrur galvanometer giving a deflection 
ot 1 min tor one microvolt coiresi onding to 0 1 ( 
m the tempiratun range used Tho melting point 
t>» utevo was 452 0° < but was lowered by about 
0 15 0 2° l m hydtogen anil in carbon dioxide at 
one atmosphire jntssiirt This tho authors explain 
as boing duo to the solubility of the gases in fused 
tellurium 

Chemutry of Menthone III an aitliln on recent 
pragiess in the menthono chemistry m Chnntuil He 
i teu vol 7 No 1, Prof T Read explains how mut h 
light has bion thrown in recent years uivon tho eon 
stitution of products derived from oil of jieppeimmt 
by researches upon the ketone piperttonr wbuh can 
be ubtamod m doxtro rotatory lavo rotatoiy and 
roe emic fotins from Eucalyptus Tho genus E ucah/ptu* 
which abounds m Australia embraces about 300 
spec ich and is of immense scientific and economic 
mqxirtame on account of its timbers essential oils, 
exudations, and dyes By ioduction of pqientone in 
contact with colloidal palladium one molecular pro 
portion of hydrogen is added and a mixture of men 
thones of reversed and onhanced optical rotatory 
power is produced Thus I piperitone, of which [«] 
- -51 5°, gave on reduction a mixture of d iso 
menthone and l menthono with [oJ p , +65 1“ By 
the action of heat or of alkalis racomisation of piperi 
tone is effected through enohsation which destioya 
the asymmetry, whereas menthone under Himilar 
conditions undergoes an apparent inveision In 
this cast* however, enohsation affects only one of two 
asymmetric c arbon atoms, so that the product remains 
optically active, though reversed m sign and the 
problem m complicated by tho suponxisitioii of geo 
metrical upon optical isomerism Thus the actual 
product is not the onantiomorph of monthone but its 
geometrical isomer and the term inversion has been 
enoneously applied Study of the menthylammes 
has furnished interesting data for the development 
of the principle of optical superposition, the mam 
obstacle to the solution of whic h problem lies in the 
great difficulty of gaming access to complete stereo 
isomeric series of suitable substances The last section 
deals with speculations u|k>h the hiogeuetie ongin of 
different natural oils from related sjieoira In this 
difficult field the author finds that striking relationships 
centre around pmentone The very delicate < ontrol of 
molecular transformations which may result in pro 
duemg dextro iota to ry and tovo rotatoiy isomers in 
different plants appears to be still inseparably assooi 
a ted with the vital process 
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The Department of Animal Genetics, University of Edinburgh 


ment ( ommission for the further development of 


agricultural education and reeearch include 1 the 
creation of a number of reeearch institution* To 
Fd inburgh wan allotted an Institute of Reeearch in 
Animal Breeding and in 1013 a Jomt Committee 
including representatives of the University and of the 
College of Agriculture was callel into being Its 
activities were completely interrupted by the War 
and it was n t until 1019 that thoy wore resumed It 


public bodies including the Development Commission 
the Fmpire Marketing Board the Highland and 
Agricultural Society and the University Court this 
sum was raised or guaranteed Plans of a new build 
ing were prepared by Messrs Lorimer A Matthew 
and building operations were commenced m September 
1028 

lhe now building is situated to the west of the 
C hemistry block and has the form of a T with the 
t r mm bar and the mam entrance frontage 01 feet long 



woe decide l owing to the general uncertainty which 
prevailed at this time to make a very unambitious 
beginning 

The first hi me c f the Department was on old fever 
hospital in the High School Yards plated at the dis 
posed of the committee by the University authorities 
but by 1024 this accommodation had become entirely 
inadequate not only fir the experimental animals but 
also for the staff and their guests Emeritus Pr ifessor 
Sir James Walker placed seven rooms in the new 
Chemistry Department at Rings Buildings at the 
disposal of the Toint Committee and the University 
Court granted the use of seven acres of grass land 

In 1027 as a result of a report made by its rep re 
sentative the International Education Board of 
America gianted a sum of £30 000 toward the building 
and equq ment of the Department and the endow 
ment of a chair in animal genetics in the University 
This offer was conditional on a like amount being 
raised from other sources and on theprovision of 
funds adequate for maintenance Through the 
generosity of private individuals notably Lord 
Woolavmgton lord Forteviot, and others, and of 
No 3167, Vol 126] 


facing 1 le east It measures 140 feet from east to 
west and consists of four floors including a so called 
basomont and excellent attic accommodation these 
being as well lighted and serving as useful purposes as 
lo the ground and first flex rs A feature has been 
made of the centre of the symmetrically treated front 
The entrance doorway is recessed under a wide low 
arch and is approached by a flight of steps and flanked 
by shaped para), et walls the whole being surmounted 
by a shaped gable after the Dutch style having carved 
ujx>n it a symbolical group representing the continuity 

The building is harled with stone facings and 
comers and the roof is covered with Ballaohulish 
slates All the floors are of reinforced concrete and 
in the oomdors they are covered with terraaso The 
lecture theatre with its barrel vault carried up into the 
roof space is well lighted and is seated for 120 The 
principal staircase is constructed m synthetic stone 
and has a simple but very fine wrought iron railing 
with ornamental panels 

On the ground and first floors are the rooms of the 
staff and of the guests In the basement are the 
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constant temperature and X ray rooms animal rooms 
staff common room workshop store room lavatories 
and also an unloading room in which packages um 
be transferred from a lorry directly into the electric 
lift which serves all floors A caretaker s house of 
livo rooms occupies the west end of the floor In 
the attic which runs the whole length of tlio build 
mg are tho aquarium aviaty terrarium, and store 
room 

In the entrance hall are panels framed in oak with 
the names of students who have taken higher degrees 
whilst guests of tho Department At the top of tho 
panels there is carved De fiuctibus suis agnosco 
bantur Under this honours jianel thore is an oak 
table and stools 

7 he heating of the Department is hy low pressure 
steam 

In addition to this main block there lies to the 
south west a sheep buildmg provided by tho h rnpiro 
Marketing Board and equipped with opciatmg theatre 


sterilising and instrument rooms food stores and sheep 
pens To the north west thore is a largo bnok in 
tensive [wultry house accommodating 200 birds To 
the north there are the large pig building ami goat 
house provided by the Department ot Agriculture foi 
Scotland Several wood on buildings house the rabbit 
rat and inouso colonies whilst others accommodate 
the monkeys an 1 f iwls 

The new budding was officially opened on Monday 
Tune 30 by the first chairman of the Jcmt Committoe 
on Research in Animal Breeding Sir Fdward Sliarpey 
Schafer | icsidcnt if tho Koyal Sooioty of Edinburgh 
At the owning ceremony the iegreo of Doctor of 
I aws turnona causa was coniened by the Vice 
Chancelloi Sir Thomas H( Hand up m Mr T B 
Macaulay tho president of tho bun Lifo Assurance 
C ompany of Canada a Canadian with stiong Scottish 
connexions who has shown consult ralile interest in 
the affairs of the department and has ondowod therein 
a lectureship and sovoral assistants}]!ps 


The Museums Association and Museum Extension 


by invitation of the Lord Mayor and Corporation and 
of the National Museum of Wales was successful m 
all aspects It was attended by more than 230 dele 
gates and other members fiom all parts of the Hntish 
Isles as well as from the United States Got many and 
Sweden these represented all classes of museums 
from tho groat national institutions to tho smallest 
village museums The lost statomont strikes tho 
mam note of the conference the knitting up of the 
museum service of tho country and its extension to the 
remoter districts a subject on whioh valuable dis 
cusHions took place The National Museum of Wales 
has itself set a brilliant example of such work and 
with its beautiful budding and admirable arrange 
ment formed an inspiring focus of the proceedings 
The guidance of its officers the hospitality of tho Lord 
Mayor of the Mayors of Newport and Merthyr lydfil 
of Lord Ireowen and of numerous friends combined 
with the fme weather and the charm of the surround 
ing country to make the stay of the visitors as delight 
ful as it was profitable 

The president bir Honry Miers referred m his 
address first to the Report of the Royal Commission 
on National MuBoumB and discussed tho suggestions 
which it made for the co operation of the Musoums 
Association In the event of a Standing C ommission 
being appointed it was hoped that the Association 
would have official representation on it I he pro 
posed enlargement of the Circulation Department to 
include all suitable classes of museum material would 
be an important factor in co ordmating museums 
while the extension of the method of affiliation adopted 
by tiie National Museum of Wales should assist m their 
co operation Plans for a training course as desired 
by the Royal Commission were already published in 
the Museum* Journal and it was hoped tiiat municipal 
bodies would assist their junior oftioors to attend 
The scheme for a National Open Air Folk Museum was 
making good progress in the hands of a strong com 
mittee 

Turning to the proposals of the Camogie Trustees 
the president said that the advice of the Association 
would be asked when grants were allotted to museums, 
it was necessary that museums should fulfil the con 
ditions laid down m his own published report to the 
trustees, meanwhile museums might consider plans 
of work to whioh they might apply any possible grant 
For the Association to perform the duties requested 
of it by the Royal Commission and by the Oamqgie 
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Tiustoes it was necessary that it should acquire a 
legal status as a first step it was proposed that the 
Museums Association be converted oto a Company 
limited by guaiantee and not having a share capital 
This with the consequent changes in the constitution 
of the Association was accepted by the subsequent 
genual meeting which fixed tho amount of the 
guarantee ot 10s for cjach member 

t inally the president repeated some of his previous 
recommendations as that the museums of a district 
should c imbino to hold a district loan exhibition 
that museums should distribute their surj his material, 
and render their lesearch material more avadable for 
workers and that thoy should rropare educational 
exhibits fir circulation to schools and to towns or 
villages unprovided with a museum 

TIuh last was the subject of two papers by Dr 1 W 
Woodhead of Huddersfield and Mr W C bprunfc 
of Batloy who descubed the kmd of exhihits sent out 
tho mode t f packing and the system of distribution 
It was ]Hunted out in the discussion that muse urns had 
been doing this wuik long bef re the libraries tc ok it 
up Thoro has howover been n i systematic attempt 
to provide branch museums in tho villages for those 
of more mature years at least so far as Groat Britain 
is concornod The numerous rural musoums in 
Sweden of which Dr Klein of tho Northern Museum 
gave an entertaining account aro independent folk 
museums of high value in promoting lot al patriotism 
but not educational in the formal sense The same 
may be said of tho Hnmatmuaeen now springing up 
all over Germany if which tho ideals were eloquently 
expounded by Dr Otto Lehmann 

The more usual typo of small museum was in the 
minds of Dr 1> T North and Mr H A Hyde who 
showed what it might usefully exhibit in geology and 
botany respectively The affiliation of such museums 
to a ct ntral museum was discussed by Dr Cynl lox 
from his exjiertenoe as director of the National Museum 
of Wales He had found the chief difficulty in any 
scheme to bo the lack of a permanent and competent 
curator the parent museum could neither lend nor 
give matenal to a museum that was unable to care 
for it 

The Carnegie Trustees had sent their assistant 
secretary Mr A B Hyslop, to glean suggestions that 
might help towards some scheme of museum extension 
to rural areas They were hoping to take oounsel 
with the County Directors of Faucation and with the 
Circulation Department of the Victoria and Albert 
Museum , but it is clear that the burden of the work 
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must fall on local museum curators, just as that of 
library extension has been bomo by public librarians 
There can be no question of the willingness of c urators 
to help , many of them have been doing tho work for 
years, sometimes with the co operation or at least the 
sanction of the educational authorities, sometimes m 
spite of their lethargy, and out of their own slender 
resources If tho Carnegie Trustees can induce the 
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educational authorities in any one area to co operate 
whole heartedly with the museum curators, an example 
will speedily bo set which the rest of the country will 
feel bound to follow It is, however, to be hoped 
that the benefits will not be confined to school 
children but that the needB and interests of others, 
especially the adolescent, will be kept prominently 
in view 


International Congress of Actuaries 


r PHE ninth international congress of actuaries was 
1 held at btockholm on Tune 10 20 and was largely 
attended by actuaries from all ovei the world Ihe 
arrangements were made by the Swedish Society of 
Actuaries and the Swedish Association of Assuranoe, 
and the presidents for the time being of those bodies 
(Dr Phragm6n and Mr Sven Palme) being the joint 
presidents of tho Congress Several subjects wme 
chosen for discussion and tho papers submitted were 
printed m English h rent h or German at the aiitlioi h 
choice with abstracts in tho other languages Fath 
subject was then introduced by a short sjieech by a 
Scandinavian actualy and a gonoral discussion fnl 

One of the subjects of most general interest dm 
cusbed at the Congtess was tho treatment of sickness 
and disability in social insuiance or in connc xion with 
pensions or life assurance) and it was apparent that 
the granting of thtse benefits on invalidity has led to 
far heavier rates of invalidity than those jirevaihng 
prior to the institution of the schemes lhis effect is 
noticoahle whether we look at State or private schomes 

to the point in England and most other countries are 
having to face the sumo difficulties It is prohably 
inevitable tliat, even it dotmite malingering be ex 
eluded some such result should apjiear but it makes 
the actual oxpense of such schemes greater than the 
estimated expense on the basis of older experience 
acquired in different conditions Tile subjects of 
general scicntifu rather than professional interest were 


the statistical ovidenee available with regard to the 
influence of tuberculosis on mortality and the appli 
cation of modem statistical treatment to problems of 
risk In connexion with the latter, non Scandinavian 
actuanos had the opportunity of considering Lund 
beig a interesting new theory of risk and it was satis 
factory to find a paper giving a dchnito warning 
against the assumption of tho normal curve m con¬ 
nexion with the discussion of deviations m aaauianOo 
work when Poisson s law would l>e a proper assump 
tion 

On the stnctly actuarial side the fair distribution 
of surplus was discussed by many actualios in written 
and vcilial communications while on the practical 
hfo assurance side the companson of pai tic ipating 
with non partici|uiting assurances and tho relative 
advantages of assurances that merely cover risk, as 
compared with those tliat aie largely for purposes of 
saving evoked a good discussion 

lho meetings were held in the new concert hall 
and the arrangements were excellent Tho interpreting 
was remaikably good thanks partly to the choice of 

under discussion 

The Congress was graciously received at tho Royal 
Palac e for tea by H M tho K mg and the t town Prince, 
as President d honneur, attended and spoke at the 
opening meeting It only remains to record tho gen 
eious hospitality of our Swedish hosts to the members 
of tho C engross and their wives it would be hard to 
imagine greater kindness W P E 


Rayleigh Collection a 

AMONG recent additions to the 
-**- South Kensington, is a most interesting collet 
tion of apparatus used by the late Lord Kayleigh lr ' 
course of his scientific research Oil the occasion of 
the unfortunate fire, last year, at Lord Rayleigh s 
home at Terling, Essex a considerable quantity of 
apparatus was destroyed, but the historical apparatus 
was fortunately undamaged and the hulk of it has been 
generously given by the present Lord Rayleigh to the 
Science Museum where it should prove a continual 
source of interest and inspiration to professional and 
amateurscientific workers alike It is scarcely necessary 
to remind readers of Nati bf of the extent and import 
anoe of the late Lord Rayleighs contributions to 
science During a period of more them fifty y ears he 
published no fewer than 440 papers, every one of which 
made a distinct addition to our knowledge of tho 
subject anil was charai tensed by that lucidity and 
elegance of expression for which its author was re 
nowned 

On viewing this col lex tion, one is struck very forcibly 
— as were visitors to the laboratory at Terling—by the 
extraordinary simplicity of the bulk of the apparatus 
The ability to attain results of the highest accuracy 
and importance by the aid of odd bits of wood, glass 
tubing, wire, and sealing wax was undoubtedly bound 
up with Rayleigh s unemng instinct in discriminating 
between the essential and the non essential It is 
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the Science Museum 

doubtless true that some bronchos of modem physical 
research cannot profitably be pursued without the use 
of expensive apparatus At the same tune many 
workers who are apt to grow despondent after a perusal 
of tho price lists of the scientific instrument makeis 
should find atonic m the Rayleigh collection, which also 
serves os a salutary reminder that the man is more 
important than his tools 

The present collection is thoroughly representative 
of the vast field which Lord Rayleigh covered, and is 
exhibited in six c uses, two dealing with acoustics, while 
the remainder come under the hooding* of optics, 
magnetism and electricity, argon, and miscellaneous 
It is impossible m a short notice to deal adequately 
with the whole of the exhibits but a few representative 
examples may perhaps be mentioned Tne acoustics 
section ineludoe apparatus used in experiments on re 
flection and interference and on the intensity of aenal 
vibrations , also tho apjiaratus by means of whioh it 
was demonstrated that our lateral perception of the 
direction of a sound depends upon the phase difference 
at the two ears One of the most important exhibits 
in the optical section is the apparatus used for the 
determination of the constant of the magnetic rotation 
of light in carbon disulphide, while there is also a re 
minder that, so early as the year 1902, Rayleigh made 
on attempt to detect motion through the ether 
Prominent in the electrical section will be found 
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apparatus for determining the laws of resistance of 
periodic currents The argon collection give* an 
excellent idoa of the course taken in that classical 
aeries of investigations extending from 1802 to 1805 in 
the latter part of which Sir William Ramsay collaboi 
ated, while under Miscellaneous the chief exhibits 


deal with capillarity, fluid motion and cognate proli 
Jems Lvoiy piece of apparatus has been provided 
with a full explanatory labol giving references to the 
original source and to the (ollected Scientific 
Pajieis and public lectures on tho exhibits will be 
given from tunc to tune 


South-Western Naturalists’ Union 


rpHE eighth annual conference of the South Western 
*■ Naturalists Union, attended by individual mem 
here and representatives from affiliated societies m the 
six south western counties under the presidency of 
Dr i A Bather, was held at Gloucoatoi on Tunc 
13 15, at the invitation of the ( ottoswold Naturalists 
Field Club Members were welcomed by the Mayor 
of Crlouc ester (Councillor S T Gillett) and the presi 
dent of the Cotteswold hiold Club (Prof II L Haw 
kins) and weie entertained at a reception m the 
Museum, where in addition to the c thor c xhilnts 
several beautifully executes! ancient chatters of the 
city weie snot lally displayed By the courtesy of the 
mayor ancf corporation, meetings weie held in tho 
Guildhall and on the morning of the socond day a 
long business agenda was tacklod A suggestion put 
forward that the management of the Union s affairs 
should be entrusted tor limited periods to local com 
mittoes appointed by the affiliated sock ties in cut urn 
scribed areas in lotation a as remitted for future 
consult ration 

Dr Mather in his addiess entitled Vvolutionaiy 
Enigmas , first sought to make the idea of organic 
evolution more proe iso and by examples drawn from 
fossil invertebrates to present a senes of pioots gradu 
ally increasing in forco Modern studies in palieon 
tology and in genetics hod in his opinion tluown 
doubt on tho oldor phylogenetic conceptions and on 
the origin of life fotins from a homogeneous matei ml 
Ho pn leirocl to stait with a multitude of divorse units 
which by combination pioduced a great number of 
organisms diffenng in qualitios and potentialities 


Annual Inspection of the National 

/"VN briday, Jime 2 7 tho General Board of the 
* * National Physical Laboiatory made its annual 
inspection of the laboratory Aa is usuni on this 
occasion a large numbor of visitois including repre 
sentatives of scientihe and technic al institution* 
government departments and incliistiial organisations 
were present and were locoived by Su Lrnost Ruther 
ford chairman of tho General Board Su Kic hard 
Glazobrook, chairman of the Lxocutive Committee 
and Sir Joseph Petavel Director of tho Laboratoiy 
In tho duplex wind tunnel in the Aeiodynamics 
Department a large scale modol aeiofoil c omplote 
with engine nacelle was undet test to determine tho 
best position of the nacelle on tho leading edge of the 
aerofoil To deteimme tho effects of airscrew slip 
stream on the resistance of tho modol, it was fitted 
with its own an screw operated by an ingomous throe 
base motor of small sire incorf k> ratod in the nac ello 
eats were inado with and without the uu scrow in 
operation 1 he results of the work will bo used m the 
design of a largo size machine of the monoplane typo 
a complete model of which will then bo subjected to 
further tests to improve it in detail 

A method has been evolved in the dofiartment for 
rendering visiblo by the use of the dense vajxnur from 
titanium tetrachloride the character of fluid motion 
round bodies used in aerodynamic research i or this 
purpose a small wind tunnel has been constructed in 
whioh models can be placed, tho titanium tetra 

No 3167, Vol 126] 


These lie thought had boen sifted and assorted by a 
succession of \aried environments a process which, 
strictly speaking was not evolution b volution camo 
in when change in the constdi turn of one or other 
heritable unit provided new matei ml for sifting The re 
was teason to beliovi that sue h change could be pro 
ducod by change of outer conditions though it had 
not been pio\ed that the ihongo was necessanly in 
harmony with tho conditions llus whole conccp 
tion was npfxistd to llcibort Spencer s definition of 
evoluti in 

Iwo exclusions were mode On the afternoon of 
tho sfcuiul clay a numbor of ancient buildings woie 
inspected under the guidance of Mr Roland Austin 
City I ihraimn aftciwards tho party was conducted 
over the t athodial by the Aichdcacon tho Veil C H 
Ridsdale On the concluding day a poition of the 
Cc tswolds was toured by motoi c ms A halt was made 
ut llin Chandlers Witecinbe where Mrs b M 
( lifford exhibited anil explained m detail numerous 
Neolithic Paleolithic and Romano Butish finds from 
the Uainw ol gravel pits Many of tho objects form 
tho subjects of paficrs jrtpaitd for publication in 
scientific journals lhc special aims on the excursion 
were a suivey of the geological conditions in an area 
lying between the courses of the Severn mid the 
Thames particultuly with regard to liver dotelop 
men! and the inspection of ccitam exposures notably 
a fine one in tho (neat Oolito at loss Cross The 
physical features of the rogicm wero most ably demon 
st rate d and mtoi pi etocl by Dr D 1 b inlay the honor 
ary sc c retary of the C ottcswold Naturalists b ic til C lub 


Physical Laboratory, Teddington 

chloride being spiend in i thin film along the length 
of the wing By suitable mean* the flow pie tore can 
bo projected on to a uemu while instantaneous 
photogiaplis of yeiy slant eiiitati >li tan be lecordetl 
by foe using a came ra on the vafMiur whie h is illiiuii 
nated by a sjiuik gaj> and a suitable optical system 
Bv this means j lie t (graphs showing the dopartuio 
fiom louiinai to turbulent flow can be obtained 

Of liiteiost also was a method of calibrating the 
stnnelai I fiitot tube at low speeds b i this pen pose 
the tube is cairn 1 tn a small whirling aim and can 
lotate in a cl >sod euculur annulus f moan eliiunetei 
about eight foot and of one sejuare foot sectional area 
at contioHoel sfieeels revolutions being rocoided elec 
trie ally To transmit the piossiuo d fteronce t > the 
memo metric, baltnco the axis e f rotatien is fitted with 
a special c d need A ve ty sensitno feum of mono 
me tel embodying tho (.hattock tilting principle has 
been designed to ineasuio the small pressmen ui\ olved 
The two e ups to w hie h the pressures are eommum 
eatoel are joined by a cir mt which incorporates a 
length e>f eai>illary tube in which an air bubble serves 
as an inehcator tho latter being viewed by a micro 
meter rntcrosee |>e The whole instrument can be 
inuulateel thermally to avoid temperature effects 
With this mstrument it is hoixsl to calibrate the 
standout pitot tube to a high degree of accuracy at 
speeds so low as two feet per second 

In tho Engineering Department apparatus was 
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shown for the investigation of the stress distribution 
in a reinforced concrete column a matter of interest 
owing to the complications introduced by the effect of 
shrinkage on the stress distribution and by the slow 
yielding of new concrete when stressed Trie column 
was tested in the floor and column testing machine 
with axial and oocentrif loading ihe loads are 
applied through hjkx lal knife odge end plattens to 
ensure virtual jioint loading any desired load up to 
fifty tons being obtained by means of a hydraulic 
ram The load is measured by means of a system of 
levers and a jockey weight anil specially designed 
extensometers are used to determine the small changes 
in length both in the comretc and also in the steel 
reinforcing bars 

Other work in progiess inrlu led an investigation 
into the effect of surface irrogulantios and surface 
conditions in gineial on the fatigue strength of spring 
steels In this investigation specimens mo subjoctod 
to stresses in rotating cantilever machmes i uniting at 
about 2000 revolutions per minute in high sjieed re 
peated bending mac bints or in a toisional fatigue 
machine It has been found that surface trregu 
laritios surface deoaibunsation during manufacture 
or heat treatment an 1 surfneo clocks fanned during 
heat treatment have the effect t f lowering mater ally 
the fatigue strength of sjiccimens and that their 
resistance to fatigue can bo increased by removal of 
the surface layei the rescanh lias been conducted 
in conjunction with the Metallurgy Depot tmeut and 
for tho study of the effoct of clecarbunsati in a specially 
designed vacuum furnace lias been c instructed in 
which sjiecimens can bo hardened and teinjicied by 
quenching without contact with tho air (specimens 
of a spring steel treated in this manner have shown 
fatigue resistance closely approaching that of cor 
responding ground and jiolishod specimens 

Among the researc hes in progress in the Metallurgy 
Department mention may be made of an investigation 
into the effects of different forms of heat treatment on 
the permanenco of dimensions of heat treated alu 
minium alloys As a consequence of such treatment 
internal stresses may bo set up leading to distortion 
in specimens during machining Slowly cooled alloys 
are free from such stresses and those which arc 
auenched with moderate rapidity are less liable to 
them than those which are subjected to rapid quench 
mg, and attention is being given to the quenching 
operation (specimens quenched m cold water coll 
oil or boding water huvo been machined and after 
wards examined for distortion by the Metrology Do 
partment The exhibit illustrated the effect of such 
treatment and of tho composition of tho alloys on theu 
behaviour 

Work was also in progiess in connexion with steels 
for use at high temperatures and one object of tho 
work is to ascot tain their resistance to scaling when 
exposed to flame gases In the investigation in pro 
gross steel wire in the form of a spiral coil is exposed 
to contact with typical flue gases at various high 
temperatures, and the effoet on it is determined hy 
measurement of the changes m its weight and elec 
tncal conductivity Suitable arrangements are made 
for the control of the temperature and composition 
of the gas 

Of mterest also was an t xhibit showing tho effect 
of the presence of high phosphorus and silicon in 
wrought iron on the y a transformation This 
transformation is suppressed and gram refinement 
prevented if these impurities are present in excessive 
amounts This phenomenon haa been found to have 
an important bearing on the strength of wrought iron 
chains and hooka in which a coarse structure impairs 
impact strength 
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In the Metrology Department a new primary 
standard barometer was on view The design of this 
instrument is such that the height of the barometno 
column can he compared directly with a line standard 
The barometer which is of stainless steel and provided 
with optically flat and parallel windows and the lme 
standard are mounted on a heavy base and a pair of 
mu remoter microscopes mounted one above the other 
on a veitical column c an be fooused alternately on the 
meicury column and the lme standard A mercury 
vapour pump is used to produce the vacuum above 
the mercury column any residual pressure being 
moasuied by means of a M Lood gauge Means are 
provided for cletermming the temperature of the 
morcury column 

Of interest also were two pieces of apparatus for 
tho testing of surface plates In the first the surface 
plate to lie tested is compared with one whose errors 
in flatness have been determined It consists of a 
metal plate fitted with throo adjustable ball feet and 
oquipjied with an mdicatoi the hall foot of which ib 
in line w ith and midway between two of those of the 
plate By j lacing tho apparatus first on the known 
and then on the unknown surface and noting the eor 
responding indicator readings it is a simple matter 
to determine the errors in the pluto undor test In 
the second ftece of apparatus the test plate is sub 
merged undor mercury and the depth of its surface 
below that of tho mercury is measured at various 
points by moans of the apparatus which takes tho 
form of a tupod with a central vortical micromotor 
screw The legs of tho tnpod are of ebonite fitted at 
the bottom with hardened steel balls and tho contact 
of the micrometer sc row with tho mercury is indicated 
elec tin ally Ihe apparatus has been found to be 
accurate to 0 0001 in 

In connexion with lesearch work for the Food 
Investigation Board a distant reading hygrometer 
has been developed in tho Physics Department foi 
humidity measurements m the holds of ships cairy 
ing frozen lamb The instrument is essentially a 
wet and dry bulb thermometer in which the convon 
tional thermometers aie replaced by thermojunctions 
arranged differentially lho potential difference be 
tween tho thermoj unctions can lie measured on a 
milhvoltmeter the readings of which c an be converted 
to temperature diffi rent es by previous calibration 
Provision is made for wotting one set of thermo 
junctions 

Of interest also was a sensitive method of detecting 
tho dew point by tho employment of a photo electric 
cell mountod below a polishecl steel plate which serves 
to collect the dew The plate is illuminated by a small 
lamp in Bitch a manner that m the absence of dew the 
reflected light does not affect tho coll formation of 
dew results in light scattering and consequent illumina 
tion of the cell The latter is incorporated in a valve 
cucuit including a telephone earpioce and the design 
of the circuit is such that the presence of dew is inch 
catod by cessation of sound in the telephone The 
temperature of the steel plate is determined by ther 
mooouplos fixed to its uppei surface 

I or the measurement of noiso a portable instrument 
has been designed in the Sound Division In this 
instrument a buzzer supplies alternating current to a 
telephone the strength of the current being con 
trolled by a potentiometer The current is adjusted 
until the sound m the telephone is judged to be equal 
in intensity to the noise or alternatively is just masked 
by the noise The sound intensity can be varied in 
fourteen steps from extreme loudness to an intensity 
below that of ordinary speech 

In the Radiology Division, an X ray investigation 
on the effects of heat treatment on tungsten magnet 
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steels was in progress Arrangements have been 
made for the study of such effects up to a temperature 
of about 1200° C The specimen is provided with its 
own heating coil in the X ray spectrometer Mid pro 
vision is made for the adequate cooling of tho photo 
graphic film by means of a suitable water jacket fho 
investigation has shown that under appropriate con 
ditiona of heat treatment crystals of at least two < ar 
bides are present, their amount depending on the 
quenching temperatuie 

In the Optics Division various appaiatus for the 
evaluation of total energy flux was shown Ihe 
exhibit included honrontal and vertical tost hem lu h 
for the comparison of lamjis used as standards of 
radiation, or of radiometnc instruments such as 
thermopiles, bolometers radio balances, etc The 
instruments shown comprised various thermopiles 
both air exposed and va< uum types sunshine re 
ceivers both of tho bolometru and theinioolcctnc 
pattern gas fire bolometers and two t allcnd&i tadio 
balances for absoluto moasurenu nt of radiation in 
tensities (special electncal measuring cmuits for 
use in testing those vanous instillments woro also 
shown These mt lulled a poitablo equipnunt foi 
use out of doors with nthei bolometnc or thinno 
clictnc mstiuments for solar work 

1 or prei ihioii testing of voltage transform! 1 s a now 
shielded iosistor for 30 kilovolts has been designed 
and constructed in the klectrotec turns Division In 
this pioco of ajijiaiatus the lmjiortanco of keeping 
phase emus to a minimum lias be* n the main con 
sidoration The resistor is dividod into six sections 
rated at 5000 volts each eveiy individual section being 
composed of forty elements oaoh of 2500 ohms n 
wstance To eliminate capacity errois so fai as 

jjossible, each section is enclosed in a metal container 
which is maintained at the mean sectional voltage by 
connexion to a suitable point of a similar unshielded 
resistor in parallel 

Of interest also was a mofchod of determining tho 
clot tncal resistance of Bmall irregular samples of mi tals 
and alloys A measured cuirent is led into the spoci 
men through two vt ry small steel balls 9 mm apart 
and the voltage between twoselocU <1 points is measured 
by means of a low reading potentiomotcr, the voltage 
loads making contact with the specimen thiough two 
noodlos 3 mm apart lho resistivity is cletilimned 
by making similar measuiements on a piece of metal 
of known resistivity and of similar shape 

In the High Voltago Building demonstrations wore 
given of flash over tests on tiansraission lino insulat 
mg systems under dry conditions and when sprayod 
with artificial ram For the latter tosts min water is 
collected in a special tank, tap water being unsuitable 
owing to its conductivity being approximately three 
times that of pure rain water 

In tho l 1 Uctnc Standards Division a method of ile 
termimng the properties at audio frequencies of alter 
nating current milhamraetors mcoipoiating copper 
oxide rectifiers was demonstrated Such milliam 
meters are known to possess frequency more, and 
these have been found to be of an unusual type and 
to bo due to the capacity of the tectiheiB It has 
been found possible to compensate for these errors 
by providing the instrument with a suitably designed 
inductive shunt 

In the Wireless Division an automatic method of 
recording bearings from a rotating beacon transmitter 
was demonstrated The transmitter, which is situ 
ated at Orfordness, consists of a frame coil rotating 
uniformly once per minute, tho rotation being con 
trolled by a tuning fork and phomo motor The 
output from the receiver is supplied to a selective 
tuned audio frequently amplifier followed by a rectifier, 
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m the anode circuit of which a relay is included A 
magnetically operated pen traces a lecord on a rotat 
mg drum the speed of which is maintained at the rate 
of one revolution per minute by the same means as m 
the caso of tho tianamitter A special signal is sent 
out when the nounal to the t oil of the iotating beacon 
lies in the north and south iiundian mid tho pen is 
automatically lifted when tho two minima incur 
.Then since the Hignal strength is propoitionul to the 
cosine of the angle between the plum of the tians 
nutting coil and tho direction frnm it of the rect iver, 
the mid point of the two minima gives the bear 
mg with rcsjuit to the north wli ill can bo road oft 
with a piotiactoi oi by degree linos pnntid on the 
drum 

In tho Photometry Division a new typo of high 
precision spcctiophotomctei lias been dcvclojicd in 
which there arc no moving optical media Two 
tungsten gas filled lamps aroused as light some es and 
the photonu trie sc ale of tho instiumcnt is dc tc rmined 
in terms of soctor discs ot known transmission and the 
voltage intensity relation of ono of the lamjis at a 
standard wavo length Tho voltage intensity re 
lation foi otlitt wavo lengths can be computed fiom 
that at the standard wave length The Maxwellian 
field of view is utilised to obtain adequate illumina 
tion in those paits of tho sjK'ctium where visibility 

Attention has boon given to the me asmemint of the 
reflection factoi of diffusuig surfaces unetci completely 
diffused illumination and a small mtcgiating nflecto 
metei has been designed anel constituted tor this pur 
jKise lho mstturnout consists of a small internally 
whitened sphere with two small apertures to admit 
a Imam of light and to allow of observation of the 
brightness of the sjihere wall respectively A thirel 
mid larger aperture may bo covered by a spemimon or 
by a standard plate coated with the same mates ml as 
the sphere walls oi left open Relative brightness 
measurements of the mtciior under these three con 
ditions as determined with a Lummer Btodhun con 
tiast photometei suffice to detunune the reflection 
factor of tho BjHCimen The advantago of tho mstiu 
ment lies m the fact that chieft obseivatiem or 
illumination of the specimen is avoided 

Another interesting evlul it was appaiatus foi tho 
automatic control of picture galleiy illumination 
Ihe method involves tho use of a photoelect no cell 
the current variations in the latter are umplifiod by 
means of a valvo in the plate circuit of which is in 
eluded an adjustable lolay controlling tho galleiy 
lighting lo prevent hunting of tho relay duo to 
passing clouds suitable means are mcoipoiatod for 
introducing a time lag befoio the relay puts in opera 
tion the gallery lights at the same time avoiding any 
lag in extinguishing them 

In tho William hroucle Tank a model of a single 
sc re w c argo boat was shown under tost in waves The 
model was fitted with its own propellei and inboard 
motor foi self propulsion and equipped w ith apparatus 
for recording the sjiced of tho modol the propeller 
levolutions and the propeller thrust and torque The 
latter were measured by the doflootion and torsion 
lespectively of suitably calibrated sprengs coupled to 
the propeller shaft and ojicrating recording pens 
through lever systems Of interest also was a tele 
scopic pitot tube foi making velocity measuiements 
m connoxion with an investigation on ships wake 
resistance The tube is capable of swivelling and is 
provided with its own ship side valve With this 
instrument the velocity of the ship relative to the wake 
can be measured at vanous distances from the ship’s 
side and the velooity distnbution in the wake thereby 
determined 
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The British Polar Exhibition. 

IAURING the past few years there has been a re 
markable revival of expeditions to the polar 
regions ami it is to this revived interest in jxilar lands 
and seas that the idea of holding a British Polar 
Exhibition in lxindon in largely duo In opening this 
exhibition at the Central Hall, Westminster on !ul> 
2 t ol Sir ( hurlob C lose, president of the Royal 
Geographical Society pointed out that Great Britain 
had been intimately associated with exploration in the 
Arctic regions for the jmst 400 years and in the 
Antarctic regions for 150 years It was therefore an 
oppoitune moment to recall the gieat deeds of the 
past and to duect attention to the possibilities of the 
future by bringing together a collection of relics 
pictures maps and documents todemonatiatemore 
parttculaily modem moans of scientific exploration 
es(>eciall} through aenal methods, and to assist if 

t iossibln the Scott Polar Reseaicli Institute at ( am 
iridge with funds for furthci research work 
CommandeiL < Bemacchi the organising director 
of the exhibition and ( apt I W G Malcolm 
assistant director have boon extraordinarily success 
ful in collecting some lumdieds of exhibits every one 
of whii h lias Homo personal interest attached to it and 
they have ananged the exhibits particularly well so 
that the ordinary visitor may examine each object 
without chflic ulty 1 ho jmrsonal kit and notebooks 
of individual explorers occupy the widest space and 
among the numoious interesting exhibits may be 
mentioned Shoe kit ton s boat in which be made bis 
famous journey of 7 r >0 miles from Elephant Island to 
•South Georgia thus saving the lives of twenty two 
momhers of the crew of the Endurance the sledge 
used bj Miackloton in 1908 when he got within n 
hunched miles of the South Pole a large Antarctic 
camp scene showing tho ship Diicoifry in the back 
ground a laigo group airauged by tho Hudsons 
Bay ( omjMiny to illustrate Arc tic ( anada One room 
is mainly devoted to tho relics ot i rankhn and Scott 
these relics me lude fill Tohll I rankhn s signature hlfl 
sextant anil raotlicme c host the autograph journal 
of Capt Scott showing the last entnos ho made in it 
Scott s camoi a satchel Bible and many others 
Exhibits such ns these naturally apjieal to human 
feeling and are undoubtedly of gieat valuo in stimu 
lating inteicot in oxploration 

'lhe vfuinus models ot Arctic scenes together with 
tho Aictie products will enable the usitoi to loaliso 
to some extent what tho polar regions are actually 
like 1 he economic imjKirtance of the northc m seas 
can be studied trnm tho large map of the north polar 
region showing the fishing grounds fioin which in 
1920 Great Britain obtained 280 million pounds 
weight of cod 110 million pounds of haddock and 
huge quantities of other kinds of fish lhose statistics 

are shown on a lai ge chai t 1? or the scientific student 
instruments such as thermometers, compasses and 
< hronometors used on polar expeditions may bo 
examined A programme of lectures on polai sub 
jec ts has bee n arranged by tho exhibition committee 
and umong the lecturers aie Commander Bemacchi 
and Mr Stefansson On certain days some of 
Pontings films of the Scott expedition are being 
shown T he mine ational advantages of tho exhibi 
tion are still furtlic r augmented by the Polar Book 
which has been compiled specially for this purpose, 
in concise book form the various aspects of polar 
work have been bi ought together in a senes of 
articles wntten by w« 11 known experts m Arctic 
knowledge, and two of Bartholomew's maps showing 
the polar regions are bound up with the book 

In passing through tho vanous parts of the exhibi 
tion, one cannot but bo impressed by the enterprise, 
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courage, endurance, and achievements of the men 
who faced the dangers and hardships of j>olar explore 
tion also of tho changed conditions under which 
explorers now set out and of the difference m outlook 
of men taking part in expeditions at the present time 
The economic aim of a Frobisher searching for gold in 
his Mota Incognita the scientific exjiedition of Sir 
James Ross studying magnetic conditions in the 
Antarctic regions the spirit of adventure which urged 
Shackleton to explore jiolar lands and seas are still 
powerful motives With tho more extensive know 
ledge of the Arctii regions due to tho work of these 
early explorers, two now ideas liave been gradually 
coming into prominence since the beginning of the 
present century hirst a lxilitical factoi has begun 
to present itself with legaiil to tho ownership of polar 
lands and secondly a scotch for smtablo stations for 
ait transport In fact some recent expeditions have 
had os tnoir main ot partial object tne claunmg ot 
new tenitory and tho examination of areas for the 
i stalil ishment of landing plat es for aeroplanes Mot 
only then docs tho Polar Exhibition remind us of the 
wonderful deeds of mon in post tunes but it also pro 
vidos accurate knowledge of tho vast regions mound 
the poles at the present day and suggests some of the 
pioblems tliat still await solution 


University and Educational Intelligence. 

( AMBHincK —Ihe vice chantelloi has given notico 
that a mooting of the electors to tho Woodwardian 
piofuMorship of geology will be held on hnday 
Aug 1 rhe stipend of the profossor is £1200 a year 
or if ho holds a fellowship with dividend i.1000 a 
year The piofcssoi ns head of the Department of 
Geology is j>aid £200 a yeai in addition to his stuiend 
as profossor or if ho holds a fc llowship with dividend 
not more than £100 Candidates are iequested to 
communicate with tho vice ehnneollor on or before 
Tuesday luly 22 

The faculty Board of I cononms and Politics has 
its c ived from Mr Montague Burton an offer to endow 
a professorship in the University to be called the 
MontagileBurtonPiofessorshipof Industrial Relations 
The faculty Board proiioses that the duties of the 
professot should be defined as to study and give 
instruction upon the conditions of employment and 
the relations Wtween einploycis and employed with 
sjiecial ic fen nee to the causos ot industrial disputes 
and tho methods of promoting industrial peace 

The 11 arkness Scholarship for 1910 has been awarded 
to Miss K M N Pateison of Nnwnham ( ollege and 
tho Wiltshire Prize to R N Quuk of King s ( ollege 
Ihe go\eming body of C orpus ( hnsti ( ollege has 
uwmdcd to Dr R Hilton assistant physician bt 
Bartholomew s Hospital the C opeman Medal foi 
rcsoarch m medical and biological sciences This 
modal was piesented by Dr S Monckton ( opeman, 
tormerly a scholar of the C ollege The present award 
is tho fust which has been made 

Dc m iv The honorary degroo of Sc D was con 
ferny 1 upon Sir lames leans on July 4, and the 
hononuy dtgroe of Litt D upon Mi C Leonard 
Woolley 

Dub ham Honorary degrees were conferred on 
June 28 as follows DCL —Lieut Gen H B 
1 awcus, director general Army Medical Services, and 
Baron Alexander Movendorff, London School of 
Economics T) Sc —Dr F G Donnan, professor of 
inorganic and physical chemistry at University 
College, London, Mr Wilfred Hall (of Newcastle), 
and Dr R E blade D Lxtt —Dr N Kemp Smith, 
professor of logio and metaphysics in the University 
of Edinburgh 
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London —At the meeting of the University C ourt 
on July 2, the offer of Prof S Smiles and Prof 
A J Alltnand to found a medal to commemorate 
the services rendered to King a C olltge and to chemi 
cal education by Prof John Millar Thomson was 
acceptod with thanks by the University Prof 
Thomson first became a member of the staff of the 
department of (homistry at King s College in 1871 and 
ret lied in 1014 after having served for twenty seven 
years as Danioll professor and head of the department 
of chemistry The modal will bn known as the John 
Millar rhomson Medal foi chemistry and will he 
awarded annually to tho student of King s ( ullage 
who in st distinguishes himselt m tho final year of the 
special honours course m tho department of chemistry 

A University postgiaduate ti availing studont 
ship of the valuo of 1,271 foi one yeai has been 
awarded to I F Keyston Mr Kcyston obtained 
the B be (special) dogroo with fust (lass honours 
in physics as an external student irom l mversity 
College Nottingham in 1920 and was awardod tho 
Haymann losean li scholarship Ho proposes to ciury 
on loscartli in physics in (leimanv 

St Andrkwh The Senatus Acodemicus has to 
sohecl to confer tho honorary dcgiee of LI D m 
Oi tobci, on Piof J A C Kynoch omentus pre t« ssm 
ot midwifery in the UmveiHity Prof Kynoch was 
ajij minted to the midwifery chair in 1808 and retired 
in 1928 He was tor many years dean of the facility 
of medic me 

Rkviskd regulations for tho awaid of Whitworth 
a<holarshi(is m engineeung have I icon issued by the 
Board of balneation (Ioiulon H M btatloneiy 
Office %d ) The awards foi 1931 an two Whitworth 
Senior Scholarshijis (£250 a jcai foi two years) six 
Whitworth Scholarshijis (£150 a >eai) and up to 25 
pirns (£10) for unsuccessful competitors for Whit 
worth Scholarshijis All the candidates must have 
l>e< n engaged in handicraft in a mechanical c ngint < i mg 
worksho|> for jienods amounting to 30 calendai months 
and must have sjient a certain jmrtion of this tune at 
fitting or electing Workat the lathe may bo counted 
but is no longei required r l he age linut foi the Semoi 
Sc holaislujis is twenty six Of the Whitwoith Scholar 
shijis five are tenable for three years and aic open only 
to jiart tune students for thi m the age limit is twenty 
six instead of as hitherto twenty two One of theso 
scholarshijis (ultimately three) is tenable for one year 
only and is open to students less than twenty four 
years of age who may be attending full time courses 

I hf Princf or Walks attended a dinner on July 7 
and sjioke in support of an apjieal which has recently 
been issued by the National Union of Students for 
£30 000 for the purchase and endowment of the 
headquarters in London of the Union and for a 
hospitality fund The Ihroce described the activities 
of tne Union refeinng particularly to the hospitality 
and travel departments The foiiner makes arrange 
raents for Dominion and foreign students visiting 
England either as study groups or individuals and 
£5000 is urgently required for secretarial expenses 
The latter acts for British studonts proceeding 
abroad, arranging for their reception by the national 
unions of students of the countries visited Another 
impoitant activity of the Union is the arrangement 
of student exchanges The present apjieal is for 
sufficient money to purchase the London oflice at 
3 Endaleigh Street, WC1, and to jirovide for its 
maintenance The growth of the Union during the 
seven yearn of its existence is proof of the need it fulfils 
and there is little doubt that, with the jmwerful aid 
given by the Pnnoe of Wales support, funds will quickly 
be forthcoming to consolidate and extend its work , 
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Histone Natural Events 

July 13 1788 Hailstorms HaiNtoims of uncx 
ampled seventy and deslriu tiveness iaged along two 
parallel stretches from tho Pyrenees to the Baltic in 
trance 1039 communos woie dovaslatid an 1 damage 
caused to the extent of 24 090 000 fram s 

July 13 1910 Highest Temperature in United States 
Death Valley a ilejirtssion below sea level m south 
eastern ( ahfomia is noted foi its high wimmi r tt in 
pi ratines an I the shade leading of 134 I 011 July 1 J 
1910 is the hightst on ns oid in Ameiu a iiom July 
8 to 14 iMclusixn the ( hi 1 mcimetf 1 exceeded 127 I 
every day 

July 13 19*7 Meteorite near Tilden Illinois — 
About 1 pm a hiilliant meteor fell with dot mat ions 
like loud thunder At a distant o of 111010 than 0110 
bundled miles it was dost nbod as a pic00 falling off 
the sun At a height of 15 01 20 miles it hurst 
allowing gioen anti then jmrplc and aftir u setond 
bursting bet time inv lsible One stone weighing nine 
jrounds fell in the village of I il It n anti was glimpsed 
11 instant as adaikstioak liko smoke It was 
lecmtrtd At once and to the suipiiso of the butlers 
was not hot but notiet ahly t old The largest piece 
weighed 110 |>uuiids and another 46 jiounds 
July 14 15 191X Typhoon Rainfall m Luzon 

Duung a tyjihoon which crossed the noitliein pait of 
111/on Philippine Islands tho lamfall in 24 horns, 
ccmmoncing at noon on July 14 amounted to 45 99 in 
Ibis is iiiohably the giealest known tall of ram m 
twenty four t ousts utivo hotus In the four days, 
July 14 17 the totnl fall wua 88 14 in 

July is 718 Thunderstorm and Hail — Vbout this 
date the baracon floct aftor raising the siege of ton 
stnntinople was strut k by a sovoio hailstorm mixed 
with bio so that only twenty (according to anothtr 
authonty live) shqis could save themsilvts 
July 15 971 St Swithin s Storm Swithm Bishop 
of Wmt hosier died 111 ' ' ’ " ' ' 


ih bui led m the churc li 


yaul of Winchester having asked says William ot 
Malmesbuiy, to be laid wheie passers by might tread 
on luri grave and where the ram of the eaves might 
fall oil it A century later ho was canonised and a 
splendid tomb was constructed within the cathedral 
for the inception of his remains but it is related that 
on the day ajqminted for their romoval July 15 971, 
ho manifested his displeasure at tho disturbance by 
sending a great storm of rain followed by forty wet 
days No contemjiorary writers mention this storm, 
howevei and probably it is a later invention to 
account for the well known proverb which, referring 
to Tuly 15 became associated with his name 

July 15, 1538 Thunderstorm and Whirlwinds in 
France —About this date jjart of Txance was v lSited by 
severe thunderstorms and whirlwinds A great cloud 
burst occurred m Thuringia and a powerful whirlwind 
at Nottingham which -unroofed numerous houses and 
churches lifted a child in the air and raised a great 
watei spout on the Trent, hailstones said to be 
15 inches long foil 

July 15,1808 Hailstorm at Gloucester —During the 
night, after several days of oppressive hoat, a violent 
thunderstorm passed over Gloucester from south to 
north, accomjmmed by a hailstorm which did a great 
deal of damage The hailstones weie very irregular, 
broad, flat and ragged, and many measured from 3 to 
9 inches in circumference They apjieared like frag 
raents of a vast plate of ice, broken into small masses 
in its descent to the earth 

July 15, 1888 Eruption of Bandai san (Japan) — 
After remaining practically dormant for more than a 
thousand years, the volcano Bandai san m central 
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Japan suddenly bunt into bnef activity A few earth 

n 'tee were felt and then a great explosion occurred 
rent the north eastern wall of the crater It is 
estimated that the total volume blown away was 
three-tenths of a cubic mile , it descended the moun 
tain side with a velocity of 48 miles an hour and 
devastated an area of 27 square miles at its foot The 
total land area covered by the falls of dust was 780 
square miles The explosions wero accompanied by 
wind blasts that tore up trees by their roots and 
levelled houses with the ground The number of lives 
lost was 401 mostly from the fall of rocks and debris 
July 16 1494 Hurricane off Santa Crus —Accord 
mg to Southey s Chionological History of tho West 
Indies , during his second voyage Columbus anchored 
off Cape Santa Cruz and while there upon the 16th 
July a violent hurricane occasioned the Admiral to 
declare that nothing but the service of God and the 
extension of the monarchy should induce him to ex 
pose himself to such dangers 

July 16 1565 Thunderstorm at Chelmsford—In 
Stow s Annals it is recorded that on this date 
about nine of the clooke at night began a tempest of 
lightning and thundor with showers of hail which 
continued till three of tho clooke the next morning, so 
terrible that at ChelmHford in Tssex 600 acres of coin 
were dcstioyed the glass windowes on tho oast side 
of the Church were beaten downe with also the tiles 
of their houses besides diverse bames chimmes and 
the battlements of the church which were over 
throwno 

July 17 1931 Low Thames —During the great 
drought of 1021 tho flow of tho River Thames at 1 ed 
dington fell on July 17 to littlo more than a quarter 
of the normal flow in July (See I eb 7 1921) 

July 17, 1935 Thunderstorms at Hong Kong —Very 
severe thunderstorms accompanied by heavy rainfall 
passed over Hong Kong during several days in the 
middle of July The most intense storm occurred on 
tho morning of July 17 when a fall of 10 24 in 
occurred mil hours The water poured down from 
the high ground of Victoria Peak m great streams 
floods ana landslides were general and much damage 
was caused especially in the Chinoeo quarter In one 
part of the Chinese district a high retaining wall 
collapsed, demolishing a row of five houses and most 
of the inmates numbering ISO were killed 

July 18 1794 St Petersburg Haloes A remark 
able display of haloes occurred during the morning 
There were visible the haloes of 22°and 48° the tangent 
ares on both haloes, circumzemthal arc five mock suns, 
and a number of other unusual features This display 
has long been a standard of reference in works on 
atmospheric optics 

July 18 x 830 Mirage on Greenland Coast—The 
coast of Greenland in 71° 20 N 17° 30 W as observed 
by Sooresby through a telescope from a distance of 
36 miles presented a curious appearance The hills 
were drawn out veitically and distorted into the 
aemblanoe of pagodas and other fantastic erections 
July 1933 1515 Floods In Central Europe—On 
July 19 six weeks of ram began over the whole of 
central Europe causing very extensive floods, especi 
ally on July 22 On July 24 there was a violent 
thunderstorm followed by (peat floods m Duisburg, 
and on Aug 3 a cloudburst in Prussia 
July 19, 193d Heavy Rain in Hong Kong —During 
the filling up of a typhoon which crossed the coast 
about 100 miles to the eastward a heavy thunder 
storm broke over Hong Kong, and continued for nme 
hours, during which time the rainfall amounted to 
20 43 in , 3 96 in of which fell between 3 and 4 a k 
The oity was flooded and great damage was done 
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Societies and Academies 

London 

Royal Society, Tune 26—A V Hill and P S 
Kupalov The vapour pressure of muscle There in 
a considerable increase of osmotic pressure m muselo 
as the result of stimulation This was measured by 
observing the change of vapour pressure The osmotio 
pressure of resting muscle is exactly accounted for bv 
assuming all the known soluble constituents of muscle 
to be dissolved in its observed * free ’ water Tho 
osmotio pressure of fatigued muscle is in exocss of that 
calculated on the same assumption presumably somo 
substance hitherto unrecognised is liberated an the 
result of activity —A V Hill The state of water m 
muscle and blood and the osmotio behaviour of 
muscle The free water fraction (defined as the 
w eight of water m 1 gm of fluid or tissue which can 
dissolve substances addod to it with a normal de 
pression of vapour pressure) has been determined in 
mood in protein solutions and in muscle (resting and 
m ngor) The amount of ‘ bound * water in these is 
very small The osnrotio behaviour of muscles 1 m 
mersed in hypo or hypertonic solutions is considered 
— W Sucksmith The gyromagnetic effect for 1 am 
magnotio substanoes A method of measuring the 
gvromagnetic ratio for paramagnetic substames is 
described Hitherto measurements have been made 
only on various feiro magnotio materials all of which 
show that the source of magnetic moment is entirely 
duo to the spin of the electron For a paramagnetic 
substance the angular moment produced by a change 
in magnotio moment is verv small an 1 it has been 
nocossary to utilise low frequency resonanc e for blllld 
ing up the resulting impulse to a measurable magm 
tude Frrors of measurement are discussed m detail 
and shown to be eliminated — J C McLennan and R 
Turnbull The absorption of light by gaseous liquid 
and solid xenon The inert gases are probably 
monatomic in tho solid and liquid states as well as 
in the gaseous Hence a stu Ij of the resonance lines 
in absorption for the gas at various pressures and m 
the solid and liquid states should reveal important 
features relating the atoms of the gas to the atoms in 
the liquid and solid state The absorption band cor 
responding to the lme X 1460 A of xenon is the only 
one belonging to the inert gases that can be readily 
investigated niton 18 too rare and all the other 
resonance hues he beyond the limit of transparency 
of any substance wbioh is required to contain the gas 
or liquid Liquid xenon is dear and colourless solid 
xenon is transparent and like glass The limit of 
absorption on its long wave length side was deter 
minod for liquid and solid and found to be between 
X 1770 A and X 1860 A The asymmetrical type of 
absorption obtained with xenon, corresponding to 
X 1469 A , is similar to that obtained with mercury 
vapour, corresponding to X 2636 72 A , and both these 
wave lengths are given by a frequency formula 
hr - ’<9, l P y -LBS Eastham The embryology 
of P*srw rapes— -organogeny The development of 
the mam systems of organa, with the exception of the 
germ cells from gastrulation stage to that of com 
pletely developed caterpillar is described —K Clusius 
and C N Hwshalwood Homogeneous catalysis of 
gaseous reactions —I and II The decomposition of 
isopropyl ether, C^OC.H. C.H, + CH, CO CH,, is 
catalysed not only by iodine but also by various 
alkyl iodides, and to a smaller extent by alkyl brom- 
ides Chlorides have little influenoe Hydrogen 
bromide is also good catalyst During decomposition 
of the ether the alkyl lodidee are themselves decom¬ 
posed even when stable m absence of the ether The 
decomposition reaction, whereby a hydrogen atom is 



July 12, 1930] 


NATURE 


83 


transferred under influence of catalyst from one part 
of the ether molecule to another, with accompanying 
rupture of molecule, is a general one Every collision 
between ether and iodine m which kinetio energy of 
approach exoeeds 84,300 calories probably leads to 
decomposition Heats of activation of this and 
similar reactions are lower than those of corresponding 
uncatalysed reactions and mechanism of activation 
simpler Catalyst seems to attack molecule at one 
specific point —C N Hinshslwood, K Clusiut, and G 
Hadman Homogeneous catalysis of gaseous re 
actions —III The assumption that energy of activa 
tion is supplied by collisions between aldehyde and 
iodine molecules leads to a calculated rate of reaction 
ten times smaller than the observed The assumption 
that energy is also derived from one internal degree 
of freedom hrings calculated and observed rates into 
agreement—R H Fowler A possible explanation 
of the selective photo electric effect A theory of the 
selective photo electric effect is proposed, which refers 
the effect to a selective transmission coefficient of the 
surface layer for incident electrons of a ceitain energy 
huch a selectivity is found theoretically whon the 
jiotcntial energy curve near tho surface contains two 
hills separated Dy a fairly deep valley h xpei imi ntally, 
letentivo omission is only found for surfaces covered 
with a rather complicated surface layei with first 
electro negative and then electro positive material de 
posited over the original metal lho proposod theory 
seems to be m full accord Jxith with the nature of the 
effect and the peculiar conditions of its occurrenc e 
Lord Rayleigh The ultra violet transmission band 
of metallic silver as affected by temperature lhe 
ultra violet transmission band of metallic silver at 
X 3200 is oxaminod at various temperatures floating 
shifts it towards the red The shift from 180° C to 
+ 2S4°C is 120AngstrOms L H Gray Ihoarattor 
»ng of hard y rays Tarrant has shown that the absorp 
tion coefficient of hard thorium C y rays in certain 
elements is considerably greater than tho valuo 
predicted by the Klein Nishina formula), while m 
other elements the measured absorption coefficient 
is in good agreement with theory To test whother 
the extra enorgy absorbed by the abnormal ele 
inents was re emitted as quantum energy the 
secondary radiation emitted between 16° and 90° 
by aluminium (abnormal! was compared with that 
from sulphur (normal) using as a primary beam 
radium C y rays filtered through 4 cm of lead 
(moan quantum energy about 1 7 x 10* c volts) Taking 
into consideration probable exjienmental error it is 
unlikely that secondary radiation from aluminium 
exceeds that from sulphur by more than 0 25 per t ent 
Having regard also to the fact that the same y ray 
beam produces equal ionisation per unit volume in 
chambers of which the walls are composed of carbon, 
aluminium, and Bulphur, it appears that the new 
absorbing mechanism is almost entirely inoperative 
in aluminium, in the case of quanta of onorgy 15x10* 
« volts, and only becomes of considerable magmtudo 
os quantum energy approaches close to that of the 
hard thorium line (2 65 x 10* « volts) —G Temple 
The operational wave equation and the Zeeman effect 
This paper gives a treatment of the Zeeman effect 
based on the operational wave equation discussed in 
two previous papers —H Dingle The spectrum of 
ionised fluorine (F II) The spectrum of ionised 
fluorine from the infra red to the Schumann region 
has been obtained by passing discharges of appropriate 
intensity through silicon tetrafluonde, and 469 lines 
have been obtained and measured The spectrum 
has been analysed and 173 lines have been classified 
as term combinations The analysis has been dis 
cussed in relation to theoretical expectations 
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Adelaide 

Royal Society of South Australia, April 10—Chas 
Fenner The majui stiuctural and physiographic 
features of South Australia One of a series of papers 
dealing with tho genoral geography of South Australia 
Maps and diagrams were presented to illustrate the 
various earth movements whereby the < oasthnes, 
mountains, valleys, and plains of South Australia have 
boon formed, with plans and set tions to show tho way 
in which the work of wind and miming water have 
modihod tho landscape as we now know it A modi 
tied theory of tho origin of the Mount Lofty Ranges 
was put forward in the endeavour to account for the 
complex features of that region —H K Fry Physio 
logical and psy< hologn al observations on the Australian 
aborigines Tests of visual spatial perception showed 
that the natives reacted to standard illusions similarly 
to Europeans, but that visualisation of perspective 
depended on school training Numerical son ho of 
nativos was excellent in guessing differences in con 
trusted groups of numbers, but ability to arrange a 
soquenro of numbers was ft result of arithmetic educa 
tion Various probloins were solved moio or less 
offoetivclv Visual acuity of native children was 
abnormally keen tactile anil pain sensation, con 
trary to expat tation, were fonnrl to he almo t lho same 
as that of whites 

Copenuaoi N 

Royal Danish Academy of Science and Letters, 
Jan 17 —Jobs Lindhard and Jens P Muller On 
tho origin of the initial heat in muscular contrat tion 
The usually accepted explanation of the initial heat 
curve of an isometiic muscle cannot be maintained 
the dotormation of tho muscular fibre during c on true 
twin may be responsible for the surplus of heat in the 
first phase of heat pioduction 

Fob 14 OB Bdggild lho stiucturo of mollusc 
shells Pievious examinations of the structure of 
calcareous shells were of a rathor sporadic kind, and 
a more systematic investigation has boon undertaken 
lho examination essentially includes the distribution 
of the two substances, calrite and oragomto, and the 
manner in which they are arranged in the shells 
Apnl 11 —Harald Bohr lhe variation of the argu 
ment of an almost periodic function 

May 9 — Martin Knudcen Radiometer pressure 
and coefficient of accommodation Radiometer forces 
have been investigated under such conditions that 
all tho quantities on which the radiometer force 
may be conceived to depend have been measured, 
more especially tho differences of temperature Tho 
importance of the coefficient of accommodation for 
the ladiometer pressure is shown, and from measure 
menta at low pressures it is found that, in the »ase 
under investigation the coefficient of accommodation 
for tho internal energy (rotational energy) of a dia 
tomio gas may bo nut equal to the coefficient of 
accommodation for tne translation energy 
Sidney 

Linnsan Society of New South Walei, Apnl 30 — 
Ida A Brown lhe geology of the south coast of 
New bouth Wales Pt 1 Devonian and older 
Palaeozoic rocks There is a progressive increase in 
the intensity of the folding from north east Gippe 
land, Victoria through the Eden district northwards 
to Yalwal, near the Lower Shoalhaven. River, while 
the arcuate arrangement of the trend bnes suggests 
compression against the massif of older rooks tying 
to the east Rocks of proved Silurian age are only 
known to occur in the Bendithera Wyan bene belt, 
west of the Deua River Ordovician graptolite- 
, bearing slates outcrop near Cobargo , the age of the 
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slates, cherts, and schistose rocks outcropping over 
the greater portion of the south toast area is not 
definitely known —A L Tonnoir Notes on the genus 
Aputanu/ta (Diptera) and description of a new gjiet les 
A ktnr is given to the species of Aputomfia one of 
which, from Mt Malabar, Java, is described as new 
— H J Carter Australian Coleoptera notes and 
new species (7) Nineteen species are described as new 
Tho fiuprestuim described testify to the continuous 
value of close co operation with tho Hutish Museum 
The remaining descriptions are chiefly the result ot 
correspondence with various Australian collectors 
W L Waterhouse Australian rust studies (2) 
Biometncal studies of the morphology of spore foitus 
Sjsire measurements of moidiospores, uredosporee, and 
teloutosporos of physiological forms of vanetios of 
Pufctnut i/mmtme, and of uredempores of P tritxcma, 
revealed striking morphological likenesses and ditter 
cnees between ceitam of the fonns, but paiallelism 
between physiology and morphology does not neces 
aardy exist 
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Research Workers in Industry 

I N a letter published in Nature of July 6 
Mr K Hickman refers to the passing of 
the old academic feeling that there is something 
vaguely discreditable m a discovery which could 
be put to practical use Relations between the 
universities and industry have undoubtedly be 
come much closer m recent years and increased 
contact has enhanced mutual respect but there 
is still in some quarters a disinclination to accord 
to a piece of industrial tom arch the same icspect 
or academic recognition that would be paid to 
a similar research earned out in the uimersity 
itself The publication of scientific work earned 
out by industrial organisations of the type that 
Mr Hickman cites will accelerate the passing 
of this attitude although it must be admitted 
that industry in Groat Bntam is moro reluctant 
to allow publication than is the case in the United 
States of Amenca 

To leave all scientific research to industry 
would however bo a dubious policy There 
are large sections of industry where the value 
of scientific research ib unrecognised and there 
are other sections where the research depart 
ment is still the first to bo curtailed at any tune 
of sti ingonoy Even in those sections of industry 
where the most enlightened view of research 
prevails m the mam the linos of research which 
are undertaken must have some relation to pro 
duction or economic possibilities Sew research 
workers in Industry have not had repeatedly to 
pass by problems of scientific interest in favour 
of more urgent industrial ones This inevitable 
limitation is recognised by some industrial firms 
and an appreciable proportion of the purely 
scientific research earned out in British um 
versities has probably been suggested or inspired 
by contact with industry It may be a tragedy 
that tho universities axe unable to provide the 
whole environment of research leisure and re 
numeration necessary to seoure the boat men to 
tram young scientific workers for industry it 
is no less a tragedy if they do not offer conditions 
which attract the best brains for a career of 
soientifio research 

The realisation that the conditions and remun 
eration offered to those adopting a career of scien 
tifle research do not to say the least ensure 
attracting the ablest young men of science or 
still more, in the abeenoe of a definite bent induce 
the most promising young men to undergo tram 
mg in science m preference to training for careers 
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in law medicine or applied science is responsible 
for much of tho anxiety as to the position of 
fundamental research There is no lack of oandi 
dates for positions m industry Only in a few 
eases in recent ■years have the principals of techm 
cal colleges and similar institutions found them 
selves with moio applications for graduates than 
thev were able to supply Tho unemployment 
situation of course affects tht employment of 
science graduates m industry and the existence 
of unemployment on a large scale m Europe 
seriously prejudices tho employment of alien 
scientific workers anywhere This is our reply to 
a correspondent from Bucharest who quoting the 
remark not even a handsome salary has been 
able to attract a really first class organic chemist 
of the younger generation from the leading 
artu le on The Position of Fundamental Research 
m Nature of May J1 asks what prospects oxiat m 
Great Britain for an alien scientific worker fully 
qualified to occupy an academic or an industrial 
pc at The engagement of an alien is quite naturally 
resented when unemployed nationals are available 
and particularly when as has frequently been tho 
case the alien is willing to accept a salary and 
conditions whieh scientific workers in Great Britain 
have doclinod 

Tho efforts of tho British Association of C hemists 
have done somethuig to redress the employment 
of alien chemists to the prejudice of British 
chemists While no barrier exists to the engage 
ment in industry of an ahen chemist or other 
scientific worker if it can be shown that he 
possesses special qualifications which are not 
possessed by available British w orkers the Ministry 
of Labour the permit and appro\al of which are 
required for any such appointment is unlikely 
to sanction the engagement of an ahen at a salary 
lower than that which a Bntish man of Bcience 
of equal standing could reasonably be expected 
to aooept Such a permit is moreover usually 
given for a limited period and on condition that 
a Bntish chemist for example is appointed to 
study under the alien 

Purely soientifio appointments would of course 
largely be influenced by similar considerations 
and only an improvement in the general h uropean 
employment situation and an abatement through 
the efforts of the Committee on Intellectual Co 
operation and others of national prejudices of 
which the growth of tariff barriers is only an 
other example is likely to promote the employ 
mont of soientifio workers by other than their 
Own nationals 

No 3168 Vol 126] 


Discursive Meteorology 

Manual of Meteorology By bur Napier Shaw with 
the assistance of Flame Austin Vol 3 7 he 

Physical Processes of Weather Pp xxvm+445 
(Cambridge At the University Press 1930) 
30a net 

HF New English Dictionary defines a manual 
as a Rmall book for handy use a concise 
treatise an abridgment a handbook often 
used as a titlo for books Probably the average 
roa lor thinks of a manual as a book of a systomatio 
character fairly complete and probably rather 
dry and colourless kept at hand for information 
on any topic within its see pe that may arise from 
timi to time But while Sir Napier Shaw is not 
careless in his choice of words his book somewhat 
belies the hopis and thi fears which its title might 
inspire for it is b< th worse and better than this 
suggests 

On one hand the work is far from being com 
plete or systematic but the author f ires tails com 
ment on this score by a <andi 1 account of his 
thoughts while choosmg a sub title for this the 
tlurd of the four pre jected volumes of his manual 

As far as may be (he says) we desire to 
give an insight into the physical prow sets that are 
operative in the control of weather Our purpose 
is in fact to call the attention of the reader to the 
processes which can be recognized as physical in 
tho hope that he will be sufficiently interested to 
seek for any additional guidance that he may find 
necessary in the recognized treatises on the different 
parts of the subioct Ihr achievement of that 
purpose implies the selection of a number of sub 
jects from the recognized text books on physios 
Our presentation may be incomplete and disjointed 
and for that reason a suggestion was made to define 
tho scope of tho volume with the title Misoellanea 
physica but that was found to be more recondite 
than wise 

The title however does less than justice to the 
volume in that muoh of the book is delightful 
popular science using the adjective m a wholly 
complimentary and respootful sonse Sir Napier 
is probably capable of doing for meteorology what 
Sir James leans and Sir Arthur Eddington have 
done for astronomy—make it a subject of keen 
intelligent interest to a considerable lay public not 
by a more recital of natural marvels but by an 
attractive and simplified yet serious exposition of its 
progress and present problems This however is 
not his object m the manual His aim is rather to 
expound his subject m a wide discursive way 
primarily for the benefit of the meteorologist and 
physicist and though the book is not mathematical 
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in character he does not shirk formulae and difficult 
ldoas But he reverts frequently to fundamental 
principles—too often lost sight of during attacks 
on oomplicatod problems—and often illuminates 
the mysteries of meteorology in a vivid and attract 
ive way In doing so he makes effective use from 
time to time of quotations from groat writers of a 
past generation with whose works present day 
students may have little direct acquaintance 
The book is divided into ten chapters The first 
three are only Blightly connected with the remaining 
seven they are devoted to gravity waves in wator 
and air sound waves and atmospheric optics 
They will bo among the most interesting to the lay 
reader because of the pleasant way m which they 
are treated to the serious worker however they 
may appear superficial omitting much that might 
and pirhaps should be included in any general 
discussion of these topics Another chapter (ix) 
which stands slightly apart fiom the rest of the 
book is devoted to ehctrical energy in the atmo 
sphere this deals with atmospheric electricity and 
thunderstorms in ail interesting way without 
attempting to reconcile opposing views 

Here and the ro m these and other chaptc rs the 
details are treated rather too casually though 
usually with no serious ill nsult Iwo examples 
must suffice on p 102 Mclx nnan s work on the 
green auroral line is cited in a quotation from an 
aiticle on the physus of the globe by another 
writer here a direct reference to or quotation 
from Mclxnnan himself would surely have been 
better Agam on p 74 in connexion with the 
blue of the sky the size of molecules n ceivcs men 
tion as follows Molcc ulos are much smaller than 
the particles which form clouds Accord mg to 
Rutherford and Geiger there are 272 x 10*° in a 
cubic centimetre Whetham suggests that there 
an not more than ten million m a row of the 
length of a millimetre The last sentence may 
leave the umnstructed reader with the impression 
that good authorities incline to think but at 
present only tentatively that the diameter of a 
molecule is not less than 10 8 cm but the middle 
sentence which the physicist will recognise as 
referring to the number of molecules in a cubic 
centimetre of gas at normal temperature and pres 
sure (in which actually the molecules are rather 
widely separated from each other) may seem to 
invoke the name of Rutherford in favour of a dia 
meter rather larger than 10 1 cm 
A feature of the book is the considerable number 
of technical terms and usages adopted in it, many 
of them of the author s introduction Every 
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I science requires its own technical terms and symbols 
but one oannot alwav s sympathise with the author s 
complaint of unsuitability and redundance m those 
of physics on which he partly bases the advocacy 
of new terms and units Some of his own usages 
arouse criticism in particular that of ft to denote 
absolute temperature (not only m the form J00° 
tt but also in formula) why should not meteoro 
logista adopt the now growing physical practice of 
writing K to denote the Kelvin absolute scale 
juBt as G and 1 an used for the Contigrade 
and Fahrenheit scales ? 

Tho scientific importance of the book must be 
judged however mainly with reference to the six 
chapters that deal with the atmosphere as a heat 
engine Their scope and natun may be indicated 
by quotation of the chapter titles Radiation and 
its problems the controlling influence of radia 
tion air as worker the liability if tho environ 
ment side light on convexion and cloud con 
vexion m the general circulation (( h x ) It is 
impossible here to discuss these chapters in any 
de tail but the author may be e ongratulated on his 
courage in attempting an extraorelmanly difficult 
task and on the degree of success which ho has 
achieved in it Ihc development of heat engines 
for industrial purposes has occupied large numbers 
of able minds for several geneiations anil despite 
all tho facilities for experiment and trial hnahtv 
in thiH fie Id still lies far ahead The meteorologist 
is confronted with an infiiutely more difficult 
problem that of unravelling the workings of the 
atmospheric heat tngme Like the engineer he 
has been forced to invent measuring instruments 
for tho input and output of energy the author has 
conferred a benefit m making a knowledge of this 
work and its results more readily available than 
would otherwise be the case He showB how 
meteorological circumstances themselves ulti 
mately controlled by the supply of solar radiation 
modify the effective input of this radiative energy 
into the atmosphere by letting it reach the ground 
in some places and on some days while in other 
cases it may be largely turned back into space by 
reflection from clouds without being able to exert 
much mfluenoe on the atmosphere 
The greatest difficulties that arise m the meteoro 
logist s quest are those encountered when the 
influence of radiation on meteorology is examined 
m conjunction with the secondary influences of the 
earth s spin the distribution of land water and 
ice with the associated water vapour and also the 
dust present in the air Sir Napier here introduces 
us to a succession of notes of interrogation, the 
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one undeniable achievement in that part of the 
subject (dealing with the balance of radiation) 
18 apparently that within 2 per cent by suitable 
redistribution the radiation which is gained from 
the sun is lost again to space within the month 
In attempting to trace the energy in its trans 
formation in the atmosphere it is necessary to 
combine the theory of heat and heat engines with 
hydrodynamical theory in this volume howt vor 
the author confines himself to the assistance 
meteorology can expect from the theory of heat 
before making an appeal (in volume 4) to 
those universal providers the general equations of 
motion This may seem like presenting Romeo 
and Juliet with one of the two lovers loft out of 
the play but tho author may justly reply that 
they are not together on the stage in every scene 
and ho has at any rate thrown valuable light on 
some of the heat processes in the atmosphere by his 
discussion of them from the entropy point of View 
using entropy temperature diagrams Opinions may 
differ as to tho relative merits of different ways of 
regarding and representing a given set of facts but 
m tho present state of meteorology it is good to 
have the phenomena exammed from many angles 
in the application and development of his own 
special vwwB and methods Sir Napier here shows 
all his acoustomed thoroughness 

In conclusion a tribute of admiration and respect 
may be paid to the devotion with which the author 
has followed his ohoeen plan of gathering together 
into these volumes the knowledge gained m his long 
and active service to his science his readers will 
hope ere long to see the completion of this work 
by the publication of the remaining volume 


Soil Genesis and Morphology 
The Great boil Groups of the World and their 
Development By Prof Dr K D Glinka 
Translated from the German by C F Marbut 
Pp iv+236 (Ann Arbor Mich Edwards 
Bros London Thomas Murby and Co 1928 ) 
16s net 

O paraphrase the words of Wurtz regarding 
chemistry Pedology is a Russian science 
it was founded by Dokutsehajeff of immortal 
memory Such a statement would receive a 
muoh more general assent than that of Wurtz 
because m no other scienoe is the mfluenoe of one 
oountry so marked the Russian names of some of 
the important soil groups have already become so 
anglicised that suoh a word as podsolised is 
widely used and understood 
No 3168 Vol 126] 


In recent years muoh of the Russian work on 
soils has been made accessible to English speaking 
people by the issue by the Russian Academy of 
Scienoes of a senes of bulletins m English whilst 
their Amencan colleagues have assisted m respect 
of the work of Gedroiz and Glinka A large selec 
tion of the papers of the former has been trans 
lated and issued pnvately in a senes of multi 
graphed bulletins dealing with soil chemistry and 
physics and m the volume under consideration 
Dr Marbut has done the same for Glinka This 
book deals with pure pedology—soil genesis and 
morphology—and is one of the first m Lnglish on 
the subject As stated in tho preface to the 
original Glinka wrote it in German in order to 
bring Russian views on pedology before western 
readers It was published m 1914 and no sub 
sequent edition appears to have been published 
In 1917 Ramann published his small book on the 
same subject based largely on Russian work it 
was translated into English by Dr ( L Whittles 
in 1928 and these two translations appear to 
constitute tho Lntire pedological library in Fnglish 
Both belong to tho pre War period 

The post War interest of Fnglish speaking 
students in pedologv has been greatly strengthened 
by the meetings of the International Society of 
boil Science inaugurated in Rome m 1924 both 
Ramann and Glinka wore present at the meeting 
and tho respect and affection in which they were 
held by all nationalities was memorable Ramann 
then an old man died soon afterwards Glinka 
much younger took an active part in the Inter 
national Congress hold m Washington m the 
summer of 1927 and was to have presided over that 
being held m Russia this month His death in 
the November following the American meeting 
was a great loss to soil science and to a large 
number of friends m many countries 

Dr Marbut has earned out his task of transla 
tion m a self effacing manner The onginal is 
faithfully followed and there is an absence of 
editorial footnotes or square bracketed insertions 
by which translators so often convey their own 
views He has however found it necessary to 
translate the title according to American nomen 
olature Typen der Bodenbildung becoming 
Great Soil Groups This is presumably due to 
an important difference in the meaning of soil 
type as used by American and continental writers 
the former use type as the smallest subdivision 
m soil classification and the latter as the largest 
This unfortunate lack of uniformity has probably 
gone too far to oorreot (It may be mentioned 
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that Great Britain is apparently following America 
as regards the use of ‘ soil-type 

The publishers aro evidently not optimistio as to 
sales, as the book is multigraphed and not printed; 
only one side of the paper is used, and this results 
in a somewhat bulky volume, notwithstanding that 
the second part (120 pages), dealing with the soil- 
zones of Russia, is omitted altogether. The same 
applies to the 63 photographs and the soil map of 
Russia. It would have been well, perhaps, to 
mention these omissions in the translator's preface 
More important and somewhat inconvenient is the 
absence of both table of contents and index. 

As has been stated, the translation follows the 
original faithfully : its course is leisurely, space 
being found for a quotation nearly half a page long, 
from J. 8 Mill, on classification. 

The greater part of the book is devoted to 
ektodynamomorphic soils, that is, those in which 
climatic and other external factors in soil formation 
predominate over internal ones such as geological 
composition Glinka accepts moisture conditions 
as the dominant factor in classification, and dis¬ 
tinguishes six classes the moisture contents of 
which are optimum, average, moderate, insuffi¬ 
cient, excessive, and temporarily excessive, respect¬ 
ively. Endodynamomorphic soils are those in 
which external factors have not yet exerted their 
full influence and which aro therefore immature • 
they aro dealt with only briefly 

The profiles are described with a wealth of 
morphological detail and are supported by a mass 
of analytical data almost bewildering in thou- pro¬ 
fusion. It is to be hoped that future authors will 
give more guidance in interpreting such data, and 
will perhaps effect considerable economics in space 
For example, it does not seem ncoessary to re¬ 
calculate a long table of figures to show the results 
of analysis on an ignited basis as well as on the 
original soil, especially as no conclusions are drawn 
from them The reviewer also hopes that the time 
is coming when tho analysis of complete (unfrac- 
tionatod) soils will be a rare event. A soil can be 
separated into parts havmg various functions, and 
it is the analysis of the separated parts which alone 
can throw light on the relation of composition to 
properties and mode of formation. The analysis 
of a whole soil seems analogous to passing the whole 
body of an animal through a mincing machine and 
analysing the resulting mixture of bone, fluids, and 
soft parts, a procedure which would effectually 
conoeal the facts of physiological chemistry. 

The book will undoubtedly further the object of 
the translator in making the pioneer work of Glinka 
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and the Russian school more widely known. It is 
to bo hoped that it will also bring home to our 
own pedologists the lack of an original treatise m 
English on tho subject, and ho stimulate the pro¬ 
duction of a modern account of the soils of the 
British Empire. 

Campbell Swinton’s Reminiscences. 

Autobiographical and other Writings. By Alan A. 
Campbell Swinton. Pp. ix + 181 + IS plates. 
(London, New York and Toronto. Ijongmans, 
Green and Co , Ltd , 1930) 10s 6rf. net 

I N the preface to “ Rob Roy " Sir Walter Scott 
remarks that no introduction can be more 
appropriate than an account of the singular char¬ 
acter whose name is given on the title-page, who 
owed Ins fame m great measure to his residing on 
the very verge of the Highlands, and who possessed 
the advantage of descent from a clan famous for 
their misfortunes, and for the indomitable spirit 
with which they maintained themselves Equally 
appropriate as an introduction to an enchanting 
story—though this time of men and thingH that 
have influenced the advance, during the last half- 
century, of physics and engineering - is the auto¬ 
biography of ('ampbell Sw inton His kindly hand, 
that had just completed the writing of this book, 
has vamshed , his friendly voice is still, yet his 
name will lie perpetuated, not as he hoped in the 
legend of his descent, but in the useful part he took 
in the border struggle of natural science and its 
applications Readers of this attractive volume of 
reminiscences may not all be acquainted with the 
fact that tho author's thoughts were ever oscillat¬ 
ing between tho memory of lus family's antiquity 
and the most recent activity- in optics, telephony, 
turbines, or public affairs that required comment 
from him. His progenitors ranged through about 
eight centuries, from Hemulf son of Odaid, son of 
Liulf. His happiest moments were when somebody 
could bo beguiled into hinting that to refer too often 
to personal ancestry is to be a bore , for then he 
would laugh heartily, and cite the dictum of Silvanus 
Thompson, that all the flite of the intellectual 
world are bores, including ourselves. 

Campbell Swinton was born in Edinburgh in 
1863. He was educated there and m France, until 
eighteen years of age, when he came to England. 
His impressions of schoolboy life in a Scottish 
educational establishment remained to the end 
clear, penetrating, and embittered. He states in 
this volume that he “ always loathed games, from 
earliest ohildhood ”, and he looked back with horror 
cl 
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upon the three years at a school w here all spare time 
had to be given to compulsory games Being the 
kind of boy he was his school may have been an 
unfortunate choice on the part of his parents In 
tho noxt phase of his career however they made 
full amends by apprenticing him m 1882 to Sir 
William Armstrong for this gave to his activities 
full scope l pon mu haiucal and electrical devices 
photography and the last word concerning tho last 
miracle in natural phenomena he was ever intent 
but as he applied himself to mathematics with as 
little zest as he did to games his movements were 
m some directions restricted Nevertheless as he 
possessed shrewd native knowledge of quantities 
his judginc nt on broad issues was usually sound 
Ihose who knew Campbell Swmton b<st wire 
aware that although he sought information in dis 
courts, h at tho Royal Society tho Royal Institution 
and the Royal Society of Arts about material 
things his mind was set as much upon determining 
who s who as upon what s what Circumstances 
and his propensities as well as his discent brought 
him into the company of people of distinction and 
some of eminence One consequence was that he 
accumulated anecdotes and photographs many of 
which illustrate if thoj do not adorn this tale His 
wide and intimate knowledge of the facts of pro 
gross particularly of those relating to electrical 
science render lus contributions to history here and 
there, very preoious For example what he did m 
tribute to the work of David Hughes and what he 
now has written concerning f raham Bell Swin 
R W Wood Lane Fox and Creed shows with 
what perception and oquity ho could hold the 
balance Concerning his own contributions he is 
modest and amusing with the rt suit that the auto 
biography is a fatting reminder of one who did much 
for his time and did it pleasantly 

Photo-electric Cells 

Photo electric Celle their Properties l se and 
Applications By Norman Robert Campbell and 
Dorothy Ritchie Pp vu + 209 (London Sir 
Isaac Pitman and bons Ltd 1929 ) 15« net 
ITH the remarkable growth in the applica 
tion of the photo eleotno cell to almost all 
branches of industry the need for a book dealing 
specially and fully with it has become increasingly 
acute This want is now well filled by the publica 
tion of the volume under review It is a striking 
fact that while the immense literature dealing with 
the selenium cell is concerned mainly with its use 
the yet larger literature on the photo electric effect 
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is ooncemed almost entirely with theoretical con 
sulcrations As the authors state in their preface, 
the aim of their book is to redress the balance 
The subject matter falls naturally into three 
parts which deal respectively with the theory and 
properties of photo electric cells their use and their 
application to vanous special problems 
In the first part tho authors have largely avoided 
the error of introducing too much theorj— a fault 
which sometimes occurs m books which are essenti 
ally practical We Bay fault because it seems to 
us that tho right pla<o for general theoretical con 
siderations is m a theoretical tt xt book and that 
in a practical book on photo electric colls only such 
gt neral theory of the photo electno effi ct as is 
essential to ensure the rational and most efficient 
use of the cell should be introduced In the 
reasonable amount of theory given m Part l 
there are few criticisms that we would make 
perhaps the most serious one is that the authors 
statement that the photo electrons are the free 
electrons of the metal (p 12) is not one which is 
generally accepted Part 1 is crammed with useful 
information Chapters v and v i dealing with the 
electric discharge and voltage current character 
lstics are intensely interesting anel need only to 
be read to be appreciated by those who use photo 
electric cells Tho last chapter in Part 1 is on the 
choice of a photo electric cell and here the authors 
known preference for the vacuum rather than the 
gas filled type is emphasised perhaps too strongly 
1 or though they admit that gas failed cells are tho 
only kind worthy of consideration for many lm 
poitant purposes they say that they need skilful 
handling and are never wholly trustworthy —a 
statement w hich seems rather e xaggorate d 

Anj one who intends to use photo olectnc cells 
for the first time cannot possibly do better than 
read Part 2 of this book where after dealing with 
some general principles of their use electrostatic 
and valve amplification circuits are discussed Tho 
latter are specially mterestmg although even 
already they do not represent the latest ideas as 
Dr Campbell showed at the recent joint meeting 
of the Physical and Optical Societies when photo 
electno cells were the subject under discussion 
In tho third section dealing with the applications 
of photo electno cells there are four chapters on 
the measurement of luminous flux illumination, 
oolour and light absorption 
There are extremely few misprints and such small 
mistakes m an extremely valuable book can easily 
be rectified in a second edition which we hope and 
expect will soon be necessary F C T 
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Our Bookshelf. 

A Oerman-English Technical and Scientific Diction¬ 
ary By A. Webel Pp. xii+887 (London - 
George Routledgc and Sons, Ltd., 1930 ) 3(1* net. 
There is every reason to suppose that this diction¬ 
ary will quickly asHumo and long retain a place on 
the most easily accessible shelves of both private 
and public libraries The translation of technical 
German is a task which falls frequently to the 
lot of scientific jK-oplc , most of the members of 
the scientific professions probably have what is 
euphemistically called a ‘ reading knowledge ’ of 
the language (if they have not they would be v 
to repair the omission), but probably comparatively 
few are m possession of an exhaustive and intimate 
acquaintance with the less common words and 
niceties of expression appropriate to their subject 
To most people a good dictionary is frequently a 
necessity in ascertaining the exact meaning of 
technical expressions, and most people require- that 
the dictionary shall not only serve their subject, 
but also be up-to-date It is sometimes alleged that 
the English equivalents of German technical terms 
are easily guessed , this is no doubt sometimes true, 
but more often a delusion and a snare, and in any 
event scientific people have little use for guesswork 
Mr. Webel has provided us with a sulistantial book 
of reference, and he has striven to clarify the 
alternative technical meanings by indicating the 
branches in which they arc used and sometimes 
by including formulae, properties, or systematu 
nomenclature. The publishers, too, ha 1 
it that the type 
vement in use. 

The true test of a dictionary is, of course, service, 
and a reviewer can scarcely report critically on 
x-rformance until he has used the book constantly 
or a long period The vocabulary is, however, 
obuoiiHly fairly exhaustive as regurds chemistry, 
mineralogy, and botany, and substantially adequate 
as regards general words and terms in allied and 
applied sciences. Random tests with a few dozen 
terms encountered in chemistry and chemical 
technology were highly satisfactory, except jierhaps 
in one or two cases in the field common to chemistry 
and medicine. There are sixteen pages of abbrevia¬ 
tions, and 143 pages of botanical names with their 
English and German equivalents Every word has 
been provided with a five-figure code number. The 
author’s fnends were indeed well advised m per¬ 
suading him to publish what was originally intended 
to be a private work of rofcroncc A A. E 

The Bridle of Pegasus: Studies in Magic, Mythology, 
and Folklore. By Warren R. Dawson Pp. 
xv+203. (London: Methuen and Co., Ltd., 
1930.) 7a.6d.net. 

In this volume Mr. Dawson has gathered to¬ 
gether a number of essays on various subjects of 
cognate interest Each deals with some manifesta¬ 
tion of the magical idea in antiquity, usually in 
Egypt, which is then followed up in its historical 
setting to modem times. As will be anticipated by 
those who have followed Mr. Dawson’s previous 
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work, his subjects are for the most part connected 
more or less immediately with medicine and its 
practice. Thus one chapter deals with the use of 
the mummy as a drug — an interesting example 
of the working of the mind m transferring the 
supposed attributes of one substance to another 
under the influence of a magical concept. Another 
deals with the use of birthwort as an example of the 
progress of medical botany in twenty-three cen¬ 
turies 

The first two chapters are ingeniously suggestive. 
In the first the author deals with the rite of Amphi- 
dronua m Ancient Greece, in which the father on a 
certain day after a birth ran around the hearth 
with tho child in his arms This custom he brings 
into relation with the modern belief in the fairy 
changeling, and suggests that it was a test of tho 
genuineness of the child May it not have been 
something more, and docs this explanation give full 
weight to the significance of the hearth 1 May it 
not have been both a test and a ceremony in the 
nature of bestowing the ‘ freedom ’ of the family on 
the new member The second chapter suggests 
that the Harpies of Greek legend may liavo been 
a distorted memory of the great fruit-eating bats 
of India —an ingenious explanation of a curious 
example of tho monstrous in Greek lore 

In dealing with nose-rubbing and salutations, 
Egyptian ritual practice is suggested as the origin 
of tho kiss. Tho physiological explanation is set 
aside , but surely the author here ignores certain 
obvious facts Even in smelling, to which the 
Egyptian philological evidence points as the 
w nal form of the salutation, then* is a funda 
mental sexual and physiological element, which is 
strengthened in the transfer of tho salute from the 
noso to tho mouth Both smelling and licking are 
so obviously gratificatory in the animal world that 
it is difficult to believe that in man the gratification 
-and there can be no question as to tho fact—is 
derivative as a secondary character from a cere¬ 
monial practice. 

The Terminology of Physical Science By Dr Duane 
Roller. Pp 115. (Norman, Okla . University 
of Oklahoma Press, 1929.) 1 dollar. 

Tins little book, not much more than a pamphlet, 
is praiseworthy as an attempt to fill a gap in¬ 
creasingly felt as science teaching extends It 
discusses the meaning of a number of terms found 
troublesome to tho students of tho physics depart¬ 
ment of the University of Oklahoma The author 
also aims at simplifying innovations whioh have 
not yet gained general usage. Force, gravitation 
constant, radiation are examples of terms thus 
discussed, at greatest length. There are throe 
shorter chapters on pronunciation, suffixes and 
prefixes, and the names of the elements—all quito 
elementary, but none the worse for that. 

The book and its obvious utility remind ono of 
tho problem which is already serious in all countries 
where modern science is being taught to persons of 
another language and culture, for example, India, 
China, Egypt and other Arabic-speaking lands. 
Are such people to try to find equivalents in their 
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own speet h for Western terms or are they to adopt 
the original words of the founders and thus 
ultimately create a common fund of scientific 
terminology * There surely can be no two answers 
to this question Every consideration of clearness 
of filiation to the original conception of the com 
mumty of men of science all over the world points 
to the latter course Dr Rollers work should 
bo an encouragement to those engaged m such 
classes to do something of the same kind His 
is purely physical no doubt m other branches 
other people elsewhere have tried the same thing 
There was once a useful popular book by Stormonth 
on scientific terms Is there a raoro recent work 
on similar lines J f is M 

X rays By Dr B I Worsnop (Methuen s Mono 
graphs on Physical Subjects) Pp ix t 101 
(London Methuen and (o Ltd 1030) 
2a 6 d net 

It is appropriate that one of the early volumes of 
Methuen s Monographs on Ph>sieal Subjects should 
deal with X rays which ha%e proved so powerful 
a tool of modem physic s m the elucidation of the 
fine structure of atoms and of the solid state 
Whilst Dr Worsnop s book gives a good general 
survey of the subject it lacks the almost faddy 
attention to de tail that one expects from an editor 
I or c xamplc in the excellent bibliography of books 
only one date is given and in the text a reference 
appears as merely Physical Renew 1923 The 
essential features of X ray tubes could have been 
as well illustrated with the modem as with the 
old fashioned sealed type s (h igs 1 and 2) in which 
the large sphe neal bulb prevents a close approach 
of oik end of the collimating system to tne focal 
region Shearer and line focus tubes are not 
mentionod 

Although a later volume in the Bencs is dt voted 
specifically to X ray crystallography the use of 
crystals as gratings for the study of X rays is of 
such importance as to necessitate a bnef account 
of some crystallographic details These are not 
all explained so clearly as is desirable in a book 
intended for students bor example a highly 
symmetrical arrangement of spots such as that 
shown m big 7 is not an essential feature of a Lauc 
photograph since it is obtained only in very special 
circumstances The section on crystal structure 
pp 24 20 should be rewritten with a clearer dis 
tinction between general results and those applic 
able only to orthogonal crystals The final chapter 
wisely deals with the recent successful experiments 
on reflection refrat tion and ruled grating diffrac 
tion m which the early attempts were failures 

Microscopic Pharmacognosy By Prof William. 
Mansfield Pp x + 211 (New York John 
Wiley and Sons Inc London Chapman and 
Hall Ltd 1029) l£w net 
This work contains detailed descriptions of Die 
minute structure of nearly a hundred of the more 
important vegetable drugs The text consists of 
descriptions of the different tissues of the plants 
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dealt with the species being described under both 
botanical and pharmaceutical names The species 
are divided into one of several mam categories 
according to the part of the plant used—whether 
leaf stem root or bark etc An important feature 
of the book is the clear full page drawings of the 
anatomical structure of each plant described which 
show the more important diagnostic characters 
As some of the plants dealt with are not official 
drugs according to the U S Pharmacopoeia them 
inclusion in the work might be objected to on the 
ground that their exclusion would have made room 
for other more important drugs However as the 
space occupied bv them is small and is devoted to 
such everyday substances as insect powder ( Chrya 
anthem im < tneranarfdtum) hort hound (Marrubium 
» ulgart) etc their inclusion is not a serious matter 
Ihe woik is a useful addition to the literature of 
medicinal botany and will serve as an authoritative 
text in microscopic pharmacognosy for students of 
pharmacy and as a reference book for pharmacists 
and drug analysts 

Oarv (ran der Rvf der afrtkamschen Wtldnis 
Von Hugo Adolf Bcmatzik Pp vm 144 +SO 
Tafeln (Wien L W Seidel und Sohn 1930 ) 
10s 

In this volume the author describes a journey 
thiough the Sudan in which ho attained the ambi 
tion which had held him since his boyhood—a 
hunting and fishing expedition in Africa His 
visit to the Sudanese tribes—Shilluk Nuer and 
Dinka—inspired him with an enthusiasm for the 
black man of the Sudan equal to his interest in its 
wild life He describes their tribal life their daily 
routine their dances and their festivals and feasts 
os he saw them in something more than an impres 
siomst spirit While the book has no small merit 
as a description of the country anl its people its 
sjiecial attraction Iicb in its illustrations These 
160 m number m their happy choice of subject 
and m theu technical excellence form a collection 
which is probably unique in any printed book cm 
the Sudan 

Lxptnmental Physics a laboratory Manual By 
Prof A E Caswell Pp ix + 181 (Now York 

The Macmillan Co 1928 ) 6s 
Although it is usual for every teaching laboratory 
to hay e its own schomo of practical work desenp 
tion of a course adopted elsewhere will often suggest 
useful changes cither in general procedure or in the 
details of certain experiments Prof Caswell s book 
offers several such hints notably for experiments 
in mechanics impulse and momentum and the 
general properties of machines are studied by two 
neat devices involving flowing water the extension 
of a wire is measured by an optioal lever method 
and the density of air found from the mass of an 
old incandescent lamp before and after it has been 
cracked open Two good calorimetric experiments 
are also described with ordinary gas burners and 
an electrolytic method given for mapping fields of 
force 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return nor to correspond uith 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Mlcrophotometric Analysis of Movietone Sound 
Records 

lr otcuired to mo while attending tints of a now 
modification of a fog alatm at Buffalo on Oct 22 1020 
that use could be made of the Movietone camera 
to obtain valuable information an to the natuio of tho 
signals and at the same tune piovide a pennanent 
it cord foi tit tailed study A good lnstiumint is 
neatly as sensitive an the human tar and tvoijthmg 
]>citaming to the recorded sound in tegisteied 

Some yeais ago I designed but have not vet actually 
constructed a Hound unit of vanahle pitch tho 
emission of which may be recorded It is based on 
the t unable diaphragm < f vauable frequency desci lbt d 


in the Journal of Scientific Instruments 1 Iht formula 
by means of which emission may lie calculated can 
be found in a shoit aiticle by mo on tho chamctt ustit s 
of telephone ret civets ' 

YV ltn such a sound standard at a known distance 
from the movietone mu tophone a lecord of pitch and 
■"♦“unity of pure notes tovenng a wide tango of ft" 
quencien and intensities may be recorded on the him 
immediately before and aflei the signal to be studied 
By passing tho film through a Mohl mieiophoto 
meter, an is done in the analysis of complex optical 
spectra a record capable of interpretation in tc rms of 
intensity quality and frequent \ may be obtained 
Fig 1 is a leproduction of a movietone film of an 
oichestra and the mic rophotometnc record of the 
music recorded I am indebted to the eouitesy of 
Dr G O Langstroth, of McGill l niversity, for his 
skill in making the above Mohl tecoid 

s that a more d* tailed study of this 
method of sound analysis and measurement is woitliy 
of fuither study, not only in its application to the 
study of complex musical sounds, but also in the stud} 
of noise so characteristic of our rapidly developing 
mechanical civilisation Loj IS y Kino 

Maodonald Physics Building, 

McGill University, May 31 


Formation of Streamers in Sedimentation 

Dr C L Marshall has lecently dost nbed a method 
(Free Roy Soc A 126 pp 427 430 1030) by which 

lie claims that the size distribution of particles m a 
weak susjxnsion of clay or Himilar material with 
particles of 2/i diameter can be accurately 

deteimmed A high sjieed laboratory ccntnfuge is 
used oaeh tube being nearly filled with a solution of 
cane sugar or uroa and a small quantity of the aqueous 
susjienxicm (which has a lowti density) is caiefully 
poured on tho top A determination of the weight 
of sediment collected on the bottom of tho tub© in a 
measured time is used by Msisltall to deteimme the 
weight of the particles which oxcocd a ccitain si/e, 
it being assumed that all the paitides strut from tho 
top of the column at approximately the same tune and 
settle through the solution m accordant© w ith Stokes s 
I aw In discussing the method the author remarks 

It has not been tound jiossihlo so tar to apply these 
print iples with any act uiaey to the case of sodimenta 
tion under gravity Owing to slight variations 

m tcm|>erature oi concentration tho upj 
down streameis 
into the hcavic r 
In advocating tl 
high sliced it ilnfuge lie says 
Ihc Doundai} between the two 
liepuds actually lx.eomus moio 
shaiply defined as centiifuging 
| Is and even if stioamcr 
t ion has begun tile liquid 
of low donsitv moves rapidly 
bat k into [lace undei its 
action 

Me have lepeated tho oxfieii 
ments under gravity and eon 
elude that the explanation of 
streamer formation is as fol 

As tho sugai solution is donsei 
than the suspension the system 
is initially stable TIuh stability 
ir only transitory liowevei as 
under the action of gravity the 
pailiclee pass ftom tho suspo.. 
sion through the interface and enter the sugar solution 
tho uppermost layer of which being now laden with 
paiticlee has a greater density than tho rest It con 
sicpiently breaks up and streams down thiough the 
clear solution As long as the dense layer is refoimetl 
by the entrance of more jxirticles into the sugar solution 
*"» 'ong tines streaming contmuo with the result tha* 
nany of the clay jiartieles reach tho bottom eif tho 
■eHsel very much sooner than if they had settled 
ndividually through a stationary solution in at cord 
uice with b tokos s Law 

Marshall s statement that streamers do not form 
during centrifuging is presumably based on the belief 
that the streamers havo a lover density than the solu 
tion, which is clearly implied in the cjuot 
above There appears to be no justification for this 
1 elief and it is difficult to why liquid fighter than 
should move rapidly dr-*- 

tionaf field If however, it be admitted that this 
streaming liquid is sugar solution containing particles 
and is therefore denser than the clear solution it is 
very singular if it really moves rapidly back on 
centrifuging 

Naturally the arguments based on observed be 
haviour m a normal gravitation field cannot safely be 
transferred unaltered to the condition in the centn 
fugal field used in Marshall s mothod A mat he 
matical examination of the fate of the streamers ’ 
in the latter case presents great difficulties/, but an 
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experimental examination is no doubt feasible It is 
to be hoped that Dr Marshall will be able to show that 
his ingenious method is not sonously affected by the 
point to which we have directed attention 

B A Keen 
K R bcnont i u 
Rothainsted ! xjierimental Station, 

Harpendon 


My belief thut streamer formation does not occur 
to any appreciable extent undoi the influence of tlie 
high speed centrifuge is based on the following 
observations 

1 Since publishing the papei to which Dr hoon 
and Dr St hoheld refer I have adapted the centrifuge 
to the determination of the fraction 2 m 1m by redut mg 
its speed 11ns determination t an be t htckod by the 
pipette mothod and a good agrooment between the 
two has been found Since streamer formation 
would affett this fraction more than any other, the 
experimental evidence would appeal to be against its 
playing an appreciable part 

2 It a clay is centrifuged for so shoit a tune that 
the largest particles piesent tan only traverse half tho 
lowei liquid then a satisfac tory boundary is found in 
approximately the calculated position, the lowc r half 
of the liquid remaining clear 

llie above facta would apjiear to provide sufficient 
evidence that the centnfuge method is not affected 
by streamers Tho question ns to the true explana 
tion of streamer formation under gravity is one on 
whu h I am not prepared to undertake a long invosttga 
lion It should be noted that the movement of the 
streamers ’ downwards under gravity does not exclude 
the operation of factors other than those considered 
by Keen and Schofield and that it is still not cortain 
that the Htieamers are of greater density than the 
liquid tn which they move 

( 1 Marshai 1 

Dept of Agrieultuie 
University, Leeds 


The Feeding of Ammoccetes 

In accounts of the Cyclostomata it is geneially 
said that the Ammocates larva of the lamprey feeds 
by means of a c uncut of water caused by the action 
of its pharyngoal cilia and that food particles on 
tangled in mucus are carried back to the gullet in the 
same way as in Amphioxua or in an Asudian (cf 
Encycl Butt , 14th od ait Oyilostomata) 
i he preeonco of a mucus secreting gland in the floor 
of the pharynx and of a ciliated tract leading forward 
from tho opening of this gland by way of lateral 
tracts—to a dorsal ciliated ridge are arrangements so 
similar to those found in Amphtoxus that it is natural 
to assumo that they serve the same purpose and in 
the same way m both animals When we add that 
Ammoccetes passes tho whole of its life, until meta 
tnorphosis buried in sand or mud, and that it has m its 
buccal hood a velum ’ and a straining apparatus in 
the foim of tentacles, the resemblance seems almost 
complete 

During the last two years I have had access to a 
fairly abundant supply of larval lampreys, and my 
observation of the living animals—confirmed by the 
examination of serial sections—makes it clear that 
their aimilaiity to Amphtorua is deceptive 

Ihe gill bars of the larval lamprey bear no cilia 
that pould cause a current of water through the 
pharynx Indeed a very cursory examination of a 
living animal, as it lies at rest, shows that the whole 
pharynx is m constant motion and acts as a mus 
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cular pump Young larv» (I cm to 2 cm long) are 
transparent, and m them the action of the velum can 
be well observed under tho miorosoope The two 
velar folds execute a constant rhythmical movement, 
backwards and forwards, the right and left folds 
beating synchronously The backward motion of one 
of these folds, seen from above or below, may be 
likened to the grasping or snatching action of a 
hand in which the thumb is held parallel with the 
fingers When a small larva is lmmorsed in a suspension 
of Indian ink and the pumping action of tho pharynx 
tem{iorunly ceases, it is seen that the velar move 
monts alone can maintain a current of water through 
tho pliarynx 

I believe however, that these movements have a 
second function Iho ciliated tracts which sweep 
round tho sides of the pharynx to moot in the median 



dorsal lidge, take the form of grooves, each situated 
on the crest of a salient ndge I have been able to 
demonstrate a ciliaiy cuirent m those grooves, passing 
forwards and upwards carrying mucus fiom the 
ventral gland Now tin position and aspect of the 
lateial grooves place them in the trajectory of the 
edges of tho velai folds when these folds execute their 
grasping movement and in this way I believe the 
mucus is dislodged to pass backwards in strands in 
the respiratory current 

What can tie directly observed in the living animAl. 
fed on Indian ink is the formation of a single cord of 
blackened mucus passing down the middle of the 
pharynx to the gullet, the cilia of which haul it in 
rapidly, and pass it on to the stomach ’ The front 
end of the blackened cord is frayed out into a hollow 
cone of strands which in sections can be traced to the 
ciliated groove* Thus the whole of the respiratory 
water with its suspended food particles must pass 
through a c omcal net of mucus strands before reaching 
the gill clefts 

How stiands of mucus, issuing from the oircum 
pharyngoal grooves, become united into a single cord 
is not plain The dorsal ciliated tract may initiate 
this, or a rotatory movement of the oesophageal cilia 
may twist the originally discrete strands together— 
but, so far, observation does not support either of 
these possibilities What is cert am is that the mucus 
cord, once established, lies quite free in the pharynx. 
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and does not move under the influence of dorsal cilia 
as in Amphtoxut In larger animals, which are not 
transparent, I have found it hitherto impossible to 
determine whether the feeding process is the same 
The study of such animals killed while feeding on 
ink is unsatisfactory, and I 
propose to apply to thorn 
the method of radiography 
dunng an opaque meal 
One other point may bo 
mentioned Though I have 
tiled many times and al 
ways in vain, to verify the 
existence of tho neat Ti 
shaped burrow, open at 
both ends, in which Am 
moca tea is supposed to livo, 
it is true that the animal s 
track in the sand or mud 
does persist for some dis 
tanco as a tube the walls of 
wliii h do not easily collapse 
Ammocu tow appears to pro 
duce considerably more 
mucus in its pharyngeal 
gland than is used in feed 
mg Some of this mucus 
issues from tho gills and in 
ummals left in a glass dish 
without aand tends aftei a 
Iio 2 —Horizontal HrUon if time to become an encum 
the anterior m l f Ammocrntee branco In mole natuial 
sunoundmgs it is removed 
by tho friction of the sund the particles of which are 
at the same time cemented together lo this rather 
than to a secretion from tho skin—I attribute tho 
formation of the burrow 

My drawing (Fig 2) shows a horizontal section 
through a young larva, and the letters V, O, and C 
indicate, respectively, the velum, the r lhated groove, 
and the torn of mucus H (j Nfwth 

Faculty do M6decme, 

Brussels May 18 



Phagocytosis of Internal Insect Parasites 
Dr W B Thompson, in Nature of Apnl 12 pro 
sents convincing arguments to tho nffoet that living 
parasitio eggs and larvja do not form contros of 
attraction for the phagocytes of their insect hosts 
While this is doubtless true m tho majority of cases, 
it would not appear to be an invariable rule 

A fow yearn ago I made a somewhat intensive study 
into the bionomics of a number of Hymenopterous and 
Dipterous parasites of Noctuid larvep (Bulletin 20, 
Dominion of Canada, Department of Agriculture 1923) 
Among these were a number of species of the Tachirud 
genus Qonta which lay minute eggs on vegetation 
When swallowed by a Noctuid larva the eggs hatch 
and the liberated larva ultimately pass through the 
wall of the mesenteron mto the body cavity Heie 
they invariably succumb, enclosed within dense phago 
tytic cysts, unless they can tapidly travel to, and enter, 
the supra oesophageal ganglion of the host No feed 
ing occurs until the ganglion has been entered 

I have dissected hundreds of unfed larva from the 
body cavity of their hosts They were invariably 
surrounded by phagocytic cysts Many of these larva 
were alive ana moving within the cysts at the time of 
dissection The latter were occasionally more than 
three tunes the diameter of the contained parasites 
This would indicate that the foregathering of the 
phagocytes had commenced at least two days earlier 
Whether the surrounding phagocytes actually* killed 
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the enclosed larva I am not able to state with oor 
tainty In so far as could be judged, encysted larva 
died within about four days after entering the body 
cavity That death was not duo to starvation is 
indicated by the fact that other larva, have been found, 
in an unfed condition still attached to the inner wall 
of the mescnteion tbuty days after the eggs had been 
swallowed Tho subsequent life of the larva that 
leach the supra oesophageal ganglion would indicate 
that they are well able to livo a free life in the body 
cavity without succumbing to asphyxiation It would 
thus apjiear that the lapid death of those small larva* 
is duo, in some manner to then onclosure in a phago 
oytio cyst It cortamly presents an impassible banter 
against thur all essential tup to tho Bupra u sophageal 
ganglion 

The raoie successful laiva liavel rapidly to the 
ganglion and remain hero for a fow days Dunng this 
period, for the first time a little alimentation is found 
in their stomachs They now te entor tho body cavity, 
where foi many days, they re mam unattached to any 
host tissue and are Bimply floating in tho blood Foi 
as long as they remain healthy they ate entirely dis 
legarded by the phagocytes 

Provided they are in a suitable host, thoso laiva. 
rarely succumb from any cause other than that of 
thin destruction by fellow parasites Whenever super 
patasitism occurs one larva always attacks and 
destroys all rivals Aftei thur diath it was observed 
that phagocytic attiaction to thoir dead bodies was 
kss pronounced than it was to living, though unfed, 
larvte that had not gained access to the supia ceso 
phageal ganglion 

Experiments were condm ted also with tho Bra 
comd, McUorus »ulgarts tress he males of this 
Hymenopteion wore induced to oviposit in Noctuid 
larvae that were in varying stages of matuuty 

In the caso of the more immature hosts the eggs 
hate lied and liberated lai vac which wore not molested’ 
by phagocytes except in the event of thur death 
When howover Meteor us was induced to oviposit in 
host larvae that wore already contracting in propara 
tion for pupation, it was found that, aftei three days 
tho eggs had incioased in sire as do all living eggs when 
mtreducod into the body cavity of a suitable host, but 
that they were all sunoiuided by dense phagooytio 
cysts The embryos in these eggs were all dead when 
wo made oui dissections In this case it ib, therefore, 
possible that they had already succumbed before the 
phagocytes were attracted to tho eggs, even though 
the enlargement of the latter indicates that they were 
viable after they had ontored the laxly cavity of tho 
hosts 

h H blRIGKr AND 

Umveisity of Albeita, 

Edmonton Canada, 

May 20 


Mortality amongst Plants and its Bearing on 
Natural Selection 

In his letter to Nature, June 28, Dr R A Fisher 
asserts that there is a c oncealed fallacy in my state 
ment that the mortality and there fore the operation 
of natural selection is almost entirely confined to tho 
juvenile stages of development But the reasons 
that he gives for this assertion would appear to involve 
a failure to distinguish between the effect of mortality 
on the number of offspring and its effect as a selective 
agent 

If I understand Dr Fishers contention anght it 
would be true only if the survivors at the later stage 
of development were an unselected sample of all the 
heritable variants present in tbe original progeny and 
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in the same proportions Every seedling, for aught 
we have any right to assume to the contrary, is 
jiotentially capable under favourable conditions of 
attaining maturity and leaving progeny But if 95 
jier cent of a species perish in the juvenile state the 
probability of an heritable variant surviving to leave 
offspring is only appteciable if the variation be asaoi i 
ated with some feature of survival value in the seedling 
stage or has itself survival value at tins phase of 
development 

Actually, so far as my observations on monocarpic 
species aro concerned, and it was these I chiefly dealt 
with in my letter, mortality may be conhnod entirely 
to the juvenile state, or where death occurred at later 
stages theio was considerable doubt us to its soloctivo 
character lhat the same may be true of polyearpie 
types is suggested by the extromo ranty or total 
absence in Nature of individuals of intermediate ages 
of arboreal species which have died from natural 
causes, although dead individuals m the seedling and 
senile phases aro sufficiently familial In the mono 
carpic species at least there is the possibility that the 
question of the lolative importance of any selective 
mortality at difleient stages of development does not 
arise although as Dr * ishc r rightly emphasises, mor 
tahty in tho later stages will more profoundly affect 
the number of piogeny produced than an equivalent 
mortality in the earlier 

Prof MacBride m Ins interesting Utter in Natihi 
of June 28 justly lays stress on tho complexity of the 
factors involved in the suicival of the early stages of 
development May I mention one case in illustration 
of Prof MacBndo s voiy pertinent lemarh regarding 
tho causes of sui viva), that doubtless in every portico 
lar case a sjicsial investigation would be requited 
The interesting endemic British plant Hchanthcmum 
Brewers has os I have elsewhere pointed out a 
peculiar mode ol geiminatiou (“ Ihe Biological Euuip 
ment of Species m Relation to C ompotition ’ Jour 
Ecology, 1929) Of tho seeds shed by a particular 
individual at tho same time some germinate in tho 
autumn and the remainder in batches in a discontmu 
ous manner of which the last may not gei inmate until 
late in the following spiing If the winter bo a mild 
one, the first batch of seedlings will probably survive 
and by then priority of occupation comjieto success 
fully with those seedlings appearing lator If however, 
there be a severe wmter, all but the final batch may 
perish Hence apart from selective mortality between 
individuals of tne same batch the characters which 
here determine which age class shall be lepresented in 
the survivors will vary with the climatic conditions 
This is a comparatively simple uistance but indicates 
sufficiently the complexity of the problem of causation 
in selective survival 

h J Salisbckv 

Botanical Department, 

University t olloge, London, 

July 2 


Transmission of Potato Leaf Roll 

Mat I be permitted to comment on Dr Whitehead s 
interesting letter apjtearing in Nature of June 28, 
on the transmission of potato leaf roll by the aphis 
Myzus cireumflexua Buekt * We are using this insect 
in our potato virus transmission experiments at 
( ambndge und have been doing so for some years 
As regards its effle tern y as a vector of potato leaf roll, 
I prefer to say nothing at present, as our experiments 
are still incomplete I cannot, however, quite agree 
with Dr Whitehead m his recommendation that 
M ct rcumfltxut is a suitable insect for use m studies 
upon potato viruses, at least in respect to the mosaic 


group I have found it a poor transmitter of jiotato 
mosaic, and moreover, the saliva oontains a toxin— 
absent apparently in My tut pereicas —which reacts 
upon several of the bolanaceous plants which we use 
in virus studies, including the potato This aphis thus 
produoos, by itB feeding alone, a false mosaic ^which 
is likely to mislead and confuse the inexperienced 
worker Again, os regards the ease of identification of 
M cireumflexua, I would like to point out that the 
characteristic black markings on the back of tho insect 
are liable to be very misleading It is no uncommon 
thing for these markings to be entirely absent and we 
havo had whole colonies of M cireumflexua in which the 
colout was a uniform green or pale yellow In sue h 
cases, tho differences to the casual eye between M 
cireumflexua and cortain jiotato feeding aphides are 
not great 

Dr Whitehead criticises potato virus woikeis in 
regard to their allegod pieference for \fyzua vertical 
as the only insect vectoi of jxitato leaf roll He will 
see in my paper on the insect tiansmission of potato 
leaf roll (Ann App Bwl 16, p 14 No 2 May 1929) 
that I state— Jrhat it (M peratcae) is the only earner 
of leaf roll is probably not the case 1 he impoitanee 
attached to My.us pertuct which Dr Whitehead 
deplores m its relation to potato leat mil is based 
on the following reasons 

(1) Theie is little doubt that it is the most efficient 
insect vector of |H>tato leaf roll ameng potato feeding 
insects (V cireumflexua is almost wholly a glass 
house aphis ) 

(2) M peraicne is one of the commonest aphides 
occ umng on the jiotato, and in addition is an almost 
omnivorous feedei , it has been res oidod from 52 plant 
hosts-a fact which incidentally renders it exceedingly 
suitable for virus transmission studios 

(3) Besides attacking the haulm of tliB jiotato M 
piraicae is to be commonly found feeding upon the 
sprouted tuber in the store and it is probable that 
inuc h vims dissemination takes place by this insidious 
modo of attack hmally, it is my opinion that 
M persica" has a definite affinity for the virus of 
(Kituto leaf roll, but the evidence is still insufficient 
to allow of the conclusion that an absolute affinity 
exists such as appears to be the case between the vnus 
of astei yellows for example and its insect vector, 
Licadula texnotata Pall 

Ki-nnkth M Smith 

Potato Virus Reseaich Station, 

School of Agriculture 
C ambndge, July 3 


Eyeball Movements In Tests of Visual Acuity 

Tic all published accounts, to which I have access u» 
physiological literature of testing visual aciuty by the 
disc nmmation of two points as two and not as ono, 
there is no mention made of a factor which must 
assuredly play an imj>ortant port 1 he three qualities 
usually considered are the angle subtended, the 
illumination, and the contiast between the points 
viewed and their background In all the discussions 
which I have read it is tacitly ansumed that the eyeball 
is fixed Now we know that a limb, and the eyeball is 
physiologically a limb, cannot be kept in a position of 
rest unless it is at an extieme of movement, as when 
the knee is fully extended or when gravity alone 
determines the posture The best marksman is aware 
of the tremor of his rifle when it is supported solely by 
muscular action, indeed physiological theory demands 
that such tremor must exist By no possibility can 
we assume that the eyeball, held m any ordinary 
position by muscular action, is free from such tremor 
The fact that tremor is not obvious does not proclaim 
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its absence, when it is obvious we speak of it as 
nystagmus Microscopic examination of the pupil 
tells us that the innor indie margin to tho observing 
naked eye apparently Axed, is really m a state of 
tremor of small amplitude The only recognition of 
the possibility of this movement of tho ejeball which 1 
have found is an article The Applicati >n of the 
Physiology of Color Vision in Modi m Art ’ by Henry 
(x Keller and Prof J J R Macleod in Popular Science 
Monthly November 1913 

Thero can be little doubt that a great part of the 
peculiar impression produced bv pointilism dciionds 
upon tho slight movements which the eyeballs are 
constantly undergoing even during oui most intent 
fixation This of course produces a certain amount of 
overlapping of the colors of the retina 

it is obvious that if the eyeball moves during the 
test fixation, simple geometric al dedui tioim fiorn the 
subtended angle of the two points cannot immediately 
bo applied to the retinal elements affected 

When double stars are observed we have anothei 
distiubing factor namely the vannblo re fraction ot the 
air which gives a further displac nient of the images 
on the retina W A Osbohni 

The Uruveisity 
Melbourne 


The Crystal Structure of Hydrogen Iodide and its 
Relation with that of Xenon 

Usinu the appaiatus already described (see Natubf 
Mar 22 vol 125 p 457 Rend Ace Imeet vol II 
| 670) I was able to obtain good photograms of ciys 
tallini hydrogen iodide at about 170° C An non 
anticathode was used Ihe lints to ires {Kind to a 
face centied cubic structuie with lattice constant 
a 6 18 A Iho tell contains 4 molecules hydiogcn 
iodide the calculated density is 3 59 

It is lemarkahle that the lattice constant of h\ cliogen 
iodide is practically identical with that of xenon os 
found by A (« Naaim and myself (Nati r* Mar 22) 
1 his tonflims what we then }K>intecl out namely that 
tht ionic radius of I is identical or vciy ntai to the 
atomic ladius tf Xe which was then calculated to he 
2 18 A 

trom out piesent determinations we dtdiitc foi 
I the same value while fiom tho metallic iodides 
( oldschmidt (Georhem Verteilungsgesetze d I leni 
Norsk Vid 4k 7 1026) found 2 20 A in vtiy good 
agiecment with ouis Ihe dimensions of the 111 
lattice seem to bo determined by the I ions only since 
tin empty sfiaccs amply suffice for tho location of the 
hycliogen ions the radius ot which is suiely less than 
0b A (Natta Giorn Chun Ind e Appl 12, 36, 
1930 (Jazz (him It 58 , 756 1928) 

Thoic appeals to be a feasibility of obtaining solid 
solutions between xenon and hydiogcn iodide which 
would be a first instance of a mixed lattice in which 
neutial atoms alternate with ions (• Natta 

Laboiatory of General Clieinistiy 
Royal Polytechnic Milan Italy, 

Tune 8 


Soldering Tungsten 

It does not apjiear to be generally known that it is 
not difficult to soldoi metals to tungsten Angerer 
states that Neusilber (German silver) can be ustd but 
with this exception the general opimon seems to be 
that weldmg is the only practical method In fact, 
there ate a number of metals that will run on tungstc n 
of which gold, palladium zinc and (I behave) nickel 
ate the moat important 

Pure nne is useless, since it oiystallises afterwards 
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and may be bioken off again any brass however 
that contains a fauly large peicentage of zinc seems 
to be satisfactory * Iobin bronze a common 
brazing alloy is an example German silver also 
sticks in virtue of the zino it contains it shaies with 
brasses the disadvantages that if it be heated too long 
the zinc evapoiates and renders it useless and alao 
that of couise no joins so made can be baked out in 
vac iium work 

(•old seems to stick fiimly but does not lun veiy 
easily as a lule osfxxiallv if the boiax has once burnt 
off (hoiax is a suitable flux foi all the metals tried) 
Palladium runs somewhat bett t but it is difficult to 
get the w oik hot tnough in a flame it may be applied 
with an an (15 volts aie enough foi small jobs) and 
neithei flux nor reducing atmospheie is essential 
Peiliafis the most satisfactoiy method for general use 
is to apply Home gold using an o\y coal gas flame and 
borax and then to wtap a little line palladium wire 
loundthc gold apply fresh hoiax and ic heat until the 
palladium has been melted into tho gold as a rule the 
alloy will then also have run ovei the whole join Ihe 
melting point may be attend by this means and tho 
vapoui picssuic is in all cases vci v small work < an lie 
glowed out at <|Uite high tern}* i atuios 

\ patent has been applied foi to covor the use of 
palladium but in any case this will nut affect pnvale 
woik in laboiatones R d! Atkinson 

Rutgers Univcisity 
New Teiscv 
June 9 


The Flrzt Spark Spectrum of Antimony 

Whilf investigating tho relationship of tho (sp) 
transition ot the successive elements trom indium to 
Cd slum in then normal ns well us ionise d states it was 
found that tbo data weie insufficient It was therefore 
propised to investigate the necessaiy arc and sjiark 
miectra of tho clemonts The first unuivcstigated 
element is antimony in tho first state of ionisation 
With tho help of a one metre concavo grating set 
according to the Paschen Rouge mounting I have 
photographed t he entire sjioctrum from A8500 to A3000 
3 he sjioctrum i< 
the ti ansi turns 
The lines »(/* 
transition are 
diffeienie »P, 

D (• Dhavalk 

Denialtment of Physics 
l nivorsity of Allahabad 
Allahabad India 
May 15 

Gaz Discharge Wave-length List in the Extreme 
Ultra-Violet 

Wk have mepared a list arianged in order of wave 
length of tne published lines m the extreme ultra 
violet (A2500 to A100) aiming from discharges in gases 
The elements int lulled are hydrogon helium carbon, 
nitrogen,oxygen neon sodium,silicon, argjon,andmer 
c ury Thanks tosuppwt fiom the Carnegie Institution 
of Washington, it has been jxissible to publish a limited 
muneographeel edition of the list copies of which 
have lieen sent to a few sjiectroscopists to whom we 
thought it might he of partteulai use We should 
be glad to give copies to any others who may write 
requesting them J inlt M MacInnes 

Joseph C Reive k 

Palmer Physical I aboratory, 

Princeton University 
Pnncoton, New Jersey, 

June 25 


i anaiy seel ana lcuntinocl as arising nom 
</\-G P.) (P,-G I\) and (P.-G V,) 
DA »(P t P,) V\S,) of the (P.-G P.) 
12863 16714 19310 resjioctively The 
*P, is 0 4814 
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The Equi'Signal Zone Radio 

By Dr R L 

T HF application of directional wireless methods 
to assist aenal and marine navigation has 
been progressing steadily during the past few years 
After passing a period of uncertainty as to its 
accuracy and reliability the wireless direction 
finder has established itself as a very useful aid 
to manm navigation Many hundred ships of all 
nationalities are now fitted with direction finders 
and a large number of fixed beacon transmitting 
stations are now in ope ration m various parts of the 
world for the specific use of such direction finding 
installations 

As an alternative means of obtaining wireless 
boartngs the rotating loop beacon developed in 
Great Britain by the Royal Air Force is now under 
going a full scale tnal with the installation erected 
last year at Orfordness Suffolk Lhe advantage 
possessed by this method of operation is that the 
whole of the dmx tional part of the system is at the 
transmitting station on shore and any ship fitted 
with a radio receiver can take bearings with the aid 
of a suitable watch or chronometer From reports 
already received from various ships which have 
taken bearing observations upon the Orfordness 
rotating beacon it appears that this method of 
obtaining bearings is like ly to piove at least a very 
useful auxiliary to the wireless aids to marine 
navigation A survey of the progress made of 
recent research on both the above methods of 
directional wireless and their application to marine 
navigation was given in a lecture before the Royal 
Institution an abstract of which appears in Natc re 
for April 5 and 12 

In the search for a suitable means of applymg 
directional wireless methods to aeroplanes two 
points become of vital importance The first is that 
anv additional apparatus in the machine such as a 
direction finding installation is objectionable from 
the point of view of the otherwise unnecessary 
weight which it entails Secondly the normal 
travelling speed of aircraft is so high that it is 
necessary that bearings should bo obtainable as 
rapidly as possible This factor seriously limits the 
utility of the rotating beacon method since bearings 
on the system are only obtainable at half minute 
intervals dui mg which the position of the machine 
may have changed by distances of the order of one 
mile It ib further desirable that tho whole of the 
receiving and recording apparatus m the aeroplane 
should be as automatic as possible in order to avoid 
the infliction of unnecessary duties upon the pilot 
or wireless operator 

To meet these objections of the ordinary methods 
of direction finding considerable attention has been 
devoted in the United States during the past six 
years to the development of a method of course 
indicating by wireless which was patented by 
0 Scheffer in Germany in 1907 Scheffer s patent 
covered essentially the use of a transmitting station 
which was provided with two equal directive aenal 
systems pointing m different directions The trans 
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> Beacon and Air Navigation 

Smith Rose 

mitter was arranged to send alternately on each 
aenal two letters with complementary Morse char 
acters such as A (dot dash) on one aenal and N 
(dash dot) on tho other At a receiver situated any 
where on either of the bisectors of the angle between 
the aerials the two letters would be received at 
equal intensity and would form a continuous dash 
If the receiver is movod to one side or the other of 
this direction one letter would predominate and 
would indicate to the observer to which side the 
receiver was displaced In thiB way the four 
directions of equal signal strength are well defined 
and a ship or aer iplane keeping the two received 
signals of equal intensity would puniue a straight 
line course directed to or away from the transmitting 
station During the War attempts were made by 
F Buchwald 1 to apply this method to assist the 
navigation of aeroplanes towards the transmitting 
station which for tne purpose was constructed with 
two inverted / aerials at an angle of 60 to each 
other Some erratic re suits were obtained at first 
due to the effect of the orientation and inclination 
to the horizon of the trailing wire antenna employed 
on tho aeroplane It was also found that the finite 
conductivity of tho earth influenced the reliability 
of the results obtame 1 

In a later communication b Kiebitz 1 dosenbed 
further experiments maek m the navigation of ships 
with this system of transmissn n Difficulties were 
expenonccd due to a variation m the conductivity 
of the earth in the proximity of the transmitter but 
it was ultimately found possible to obtain a sharply 
define d course along which the ship was navigated 

The system does not appear to have received 
further attention in Germany but in 1924 a paper 
was published by b H bngd and b W Dunmore* 
whicn showed that attention was being devoted to 
this method of directional wireless by the U S 
Bureau of Standards Suite that date and par 
ticularly during the past two years considerable 
research and development of the application of this 
beacon system in the United States has taken place 
The work has been largely earned out at or with 
the assistance of the Bureau of Standards for the 
Aeronautics Branch of the Department of Com 
mtrcc The technical results of the work have been 
describe 1 in a senes of papers published m the 
Proceeding/) of the Institute of Radio Engineers and 
the Bureau of Standards Journal of Research and 
the success of tho system is evidenced by the recent 
proposal to establish a chain of some fifty directive 
beacons along the chief air routes of the United 
States 

The Amencan type of radio beacon applies what 
is essentially Scheffer s pnnciple of directive trans 
mission to two ooil antennae crossed at an angle of 
135° to each other, the signals being transmitted 
alternately from eaoh oou The early type of 
beacon was supplied from a quenched spark trans 
mitter and distinctive Morse signals suoh as A 
and N were sent from each of the two coils 



NATURE 


July 19 , 1930 ] 


respectively. In the zone of equi-mgnals, these two 
Morse characters would merge or ‘interlock’ into 
a steady dash, which thus served as an aural signal 
to mark out the course defined by the beacon. The 
polar radiation diagram of each transmitting coil 
fa of the familiar figure-of-eight form, and with two 
such coils crossed at right angles to each other it 
fa evident that along the four lines bisecting the 
angles between the coil the equi-signal zones will 
be of equal strength. By changing the angle be¬ 
tween the coils to 135° as stated above, two of the 
equi-signal zones provide stronger but less well 
defined signals than the other two The quality of 
the equi-signal zone fa usually specified by the 
width at a certain distance in which no inequality 
of the two sets of signals can be detected The 
angular width of this zone for the experimental 
beacons already developed on the lines indicated 
below is of the order of 1° to 4°. 

In a paper published in 1928 by Messrs. Dellinger 
and Pratt 4 the continued development of this type 
of beacon towards its present state is described in 
some detail. The first modification introduced was 
to employ two large fixed loops at right angles m 
place of the rotatable frame coils previously used, 
and to supply these coils with the necessary oscil¬ 
latory current through a special type of goniometer. 
This goniometer comprised two primary coils fixed 
at right angles to eacn other and supplied with the 
necessary signal currents from tho transmitter, and 
two secondary ooils also fixed at right angles to 
each other, one coil being connected to each of the 
loop antennae. Each of the two primary coils was 
supplied by one of the two sets of characteristic 
signals from the final ‘ push-pull ’ stage of the 
transmitter. The field created inside the gonio¬ 
meter by these primary coils was thus similar in 
form to the field radiated in space by tho previous 
arrangement of frame ooils. The secondary coils 
served to link un the fixed loop antennae with this 
goniometer field and to reproduce it as a space 
radiation field. The advantage of this arrangement 
is that, by rotating the pair of primary coils relative 
to the pair of secondary coils inside the goniometer, 
tho same effect fa produced as that formerly 
obtained by rotating the frame coil antennae. The 
whole installation thus enabled tho equi-signal 
zones to be rotated m space by a setting of the 
goniometer. 

The next important development in the course of 
tho work concerned the elimination of the necessity 
for receiving an audible signal from the beacon 
This has been accomplished by supplying each of 
the two phantom loop antennso with current of the 
same carrier frequency but with a different modu¬ 
lation frequency. The modulation frequencies em¬ 
ployed have been chosen at 66 and 87 oyeles per 
seoond. This enables a mechanical vibrating reed 
to be used as a signal detector in place of the tele¬ 
phones, and by supplying two reeds adjusted to 
resonate at the two modulation frequencies men¬ 
tioned above, a simple indicating instrument is 
provided by means of whioh the equality of the two 
signals radiated by the beacon fa determined. Along 
any one of the four equi-signal zones radiated Into 
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space from the transmitter the intensity of the 
received modulation signal is the same on the two 
frequencies ; both reeds of tho indicator will there¬ 
fore vibrate with the same amplitude Immedi¬ 
ately the receiver is displaced to one side or other 
of this course, tho amplitude of one of the vibrating 
reeds becomes larger than the other. With the 
receiver and indicator mounted in an aeroplane, it 
fa a simple matter to mark tho indicating instrument 
m accordance with the direction to which the pilot 
must turn in order to get back on to the course 
marked out by the equi-signal zone. 

By the employment of a third modulation fre¬ 
quency of about 108 cycles per second and a three 
section goniometer, it is possible to emit a space 
radiation field which has twelve directions of equal 
signals on one pair of modulation frequencies. If 
then the receiver is supplied with three pairs of 
vibrating reed indicators, it fa possible to select 
each of these twelve courses in turn 

In the aliove discussion, it has been assumed that 
the electrical characteristics of each senes of circuits 
in the goniometer and antenna loops are equal and 
that, therefore, the currents obtained at the various 
modulation frequencies are the same If the 
currents in the antenna loops are made unequal, it 
becomes possible to alter the angle between adjacent 
zones of equal tugnal strength. A somewhat similar 
effect can be obtained by combining an open verti¬ 
cal antenna with tho radiating loops in order to 
superpose a uniformly disturbed field upon tho 
figure-of-eight polar fields generated by tho loops. 
The possibilities of such combinations in providing 
means of varying the courses marked out by a 
beacon are described in a paper by Messrs Dellinger 
and Diamond 4 while a more detailed theoretical 
disrussion of the methods of alining several courses 
from a beacon on this principle is given in later 
publications. This paper also contains an account 
of a method by which small amounts of shift in the 
course can lie obtained by tho adjustment of a 
suitable resistance in shunt to one of the vibrating 
reeds in the indicator installed in the aeroplane. 

The practical application of the methods of 
alining four course beacons of the aural signalling 
type is desenbed m a recent paper by F G. Kear 
and W (1 Jackson * These methods have been 
used m the alinement of three radio beaconB to 
cover tho air route from Cleveland, Ohio, to New 
York, a distance of about 400 miles. It appears 
from this paper, which was published in December 
1929, that only the aural type of four-course radio 
beacon, or ‘ radio range as it fa termed in the 
paper, has so far been put into routine daily 
operation, although the visual type fa nearing the 
end of its experimental development. 

Concerning tho operation of tho type of radio 
beacon under discussion, reference may be made to 
an interesting paper published in 1928 by C. C. 
Shangraw 7 which describes the application of the 
visual type of two-course beacon by the United 
States Army Signal Corps, to a long distance flight 
of more than 2000 miles from Ban Francisco to 
Honolulu A successful flight was made in August 
1927 during which the operation of the special 
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beacons erected near the terminal points was found 
to be of gloat service Over the central part of the 
course signals from both beacons could bo heard, 
and it was estimated that at the distance of 1200 
miles from Honolulu the width of the equi signal 
rone was about eight miles, which indicates that the 
aone employed was unusually sharp (about 0 4°) 
Some experiments earned out at an altitude of 
2000 foot and described by H Pratt indicate that 
at night the radio beacon systtm may be subject 
to erratic shift of the beacon course when the 
distance of transmission exceeds some fifty miles 
In general, the changes in direction observed were 
less than 25°, but they were considered sufficiently 
senous to make the further study of this phase of 
the subject an urgent necessity Apparently the 
errors are much reduced in magnitude by the use 
of a vertical antenna in the aetoplane, but this does 
not effect a complete cuie and there will possibly 
be a limited range, of the order of about a hundred 
miles, over which this type of beacon may be con¬ 
sidered to give results of the highest accuracy 
According to a recent publication,® the Airways 
lhvision of the U S Department of Commerce pro¬ 
poses to build fifty directive radio beacons of the 
aural signalling type in addition to the nine Biich 
stations already in operation These beacons will 
all operate on a wave length band 950 1050 metres 
(285 315 kilocycles per second) allotted by inter¬ 
national agreement to beacon stations, and will be 
located along the main air routes at distances apart 
not cx< ceding 200 miles In addition, those routes 
will be equipped with the low power non directional 
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marker ’ beacons which will give an aural signal 
to the pilot for a period of ono or two minutes as he 
is flying overhead These ‘ marker ’ beacons serve 
to inform the pilot as to his exact position along 
the course, and also to give him any local weather 
reports or other information of importance to the 
navigation of aircraft along the route in question 
Simultaneously with the development of these 
beacons special receiving equipment has been de¬ 
veloped for UBe on the aeroplane These receivers 
are designed to be sufficiently sensitive to work 
from the 0 ft vertical aerial standardised for the 
aeroplane, and to give sufficient output for use with 
either the aural or visual methods of indication 
Attention has been devoted to reducing the weight 
of the whole receiving equipment to the absolute 
minimum It is likely that in the near future 
all mail and passenger tarrying aeroplanes in the 
United States of America will be equipped with 
such receivers in order to make use of tho 
extensive st heme of beacons now being erected for 
the specific purpose of assisting the navigation of 
aircraft 
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The Second World Power Conference at Berlin 


rilHK Second Plenary World Power Conference 
JL which was held at Beilin on June 16-2b was 
probably one of the most ambitious and one of the 
most elaborately staged international meetings of 
recent years, and it is difficult on that account to 
follow with accuracy the main lines of develop 
merit which were traced throughout the discussions 
In tho first place, tho weight of documentary 
material was vciy large Prior to the opening of 
the Conference, about 390 papers submitted by 
37 or 38 countries had actually been printed and 
were available for examination , but during the 
Conference itself a number of additional papers 
appeared, mostly from Germany and Austria, with 
the result that the official collection will probably 
be rather more than 430 In addition to that, the 
principal scientific and technical associations in 
Germany and Austria, and, to some extent also, 
Russia, had prepared special monographs survey 
ing the position in their respective territories 
These monographs did not form an intrinsic part 
of the Conference, but they should be considered 
as an additional contribution to the information 
collected 

The delegates and members assembled at tho 
various sessions totalled about 3900, while the 
papers were divided into 34 main sections corre¬ 
sponding roughly to the mam aspects of national 
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and international power development During 
each full day six of these sections came up for 
examination at six meetings and the avorago 
number of speakers lay between 20 and 25, with, 
m certain cases, more than 30 taking part in the 
discussions In all, therefore, during the penod of 
the Conference, more than 1000 actual contnbu 
tions were made to the work of assessing and judg 
ing the material submitted These statistics are 
necessary to a comprehension of what might have 
been anci what was actually achieved In no case 
did discussion elicit any new information of value 
or record experiences which were not already 
described m the papers themselves, and, if one were 
able to bring the discussions into line with tho 
actual documents, one would find considerable 
duplication and little real ongmahty 

The importance of the Conference lay, there¬ 
fore, not so much in any survey of the international 
power situation it attempted, as m the work of 
direct personal co-operation which took plaee un 
officially before and after the Conference meetings 
It also served to illustrate the reality of the indus¬ 
trial recovery which has taken place m Germany 
since 1924, since one important foaturo was the 
very extensive senes of visits to German mdustnal 
works which was staged during and after the 
Conference It is unnecessary to touch on this 
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side of its activities since the process of rationalisa¬ 
tion and re-equipment of industry in Germany 
has been followed with forest care by economists 
and by technical experts In Great Britain, and has 
already been fully recorded. 

The Berlin Conference afforded an opportunity 
for discussion of the achievements of engineers 
from the principal industrial countries, and some 
decisions of value regarding British industry may 
well emerge from it 

The organisers of the Conference worked on a 
definite plan They appreciated quite clearly the 
need for some degree of guidance throughout the 
complicated mass of material and arranged ac¬ 
cordingly. Thus, the original papers were sum¬ 
marised in general reports extending to about 
3000 words each. These reports numbered 34, 
were prcjiared each by a German enginoer or in¬ 
dustrialist, and they indicated what were the 
broad lines of progress and w'hat were the most 
urgent questions still to be examined. In addi¬ 
tion to this work of simplification, the main points 
of policy and of international progress were coveied 
in a series of seven addresses arranged by the 
principal countries participating Thus in the 
purely scientific sphere must be placed the addresses 
of Prof AUiert Einstein anil Sir A. 8. Eddington , 
in the purely administrative and economic those 
of T)r Serruys on rationalisation and its latest 
forms, and Dir Oskar Oliven on the Central Euro¬ 
pean main transmission zone , in research con¬ 
sidered generally the speech delivered by Mr H 
Foster Bam oil the place of minerals m a power 
sustained world, and perhaps that of Dr Vallaun 
on technical and gcnoial conditions governing the 
use of electricity A seventh address which was 
due to be delivered by Mr 1) N Dunlop, chairman 
of the International Executive Council, on the 
function performed by power in the evolution of 
the world, was not delivered owing to the sickness 
of its author , and in many ways it is a pity that 
this address could not be given, since, so far as one 
can understand from the summary given in ad¬ 
vance, it did constitute a broad survey which 
might have served to have placed the details 
furnished by the original documents and by the 
discussions into an ordered design capable of 
immediate appreciation. 

The weakness of tins whole arrangement was 
undoubtedly to be found in the quantity of the 
original papers submitted, in the lapk of uniformity 
shown by tne reporters responsible for summarising 
those papers m the main sections, and for the lack 
of synthesis in the general addresses themselves 
This observation does not apply to the contributions 
by Prof. Einstein and Sir A S. Eddington, but 
it certainly applies to the remaining four speeches, 
and, through this circumstance, they had practi¬ 
cally no value as a guide to deliberations during 
the Conference. The result was that the Inter¬ 
national Executive Committee passed no resolutions 
referring to the work of the Conference, even when 
arrangements are being made for a Third Plenary 
Conference to bo held in America in 1938 and 
there may be a Sectional Conference at Stockholm 
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really unable to select from a mass of conflicting 
resolutions submitted by various countries any 
single resolution which would embody one contribu¬ 
tion by the Second World Power Conference to the 
progress of jiower product ion and utilisation. That 
in itself is very significant and illustrates the incon¬ 
clusive nature of the discussions which took place. 

It was clear even at Berlin that technical pro¬ 
gress m itself is now of less immediate importance 
than it was, and one felt a vague impression that 
something should really be Jono to bring discus¬ 
sions moie closely into line with investigation of 
the real difficulties confronting electrical develop¬ 
ment and the growth of public utilities One 
expert was courageous enough to state that in his 
opinion we had now reached a definite turning- 
point in this whole matter of power expansion. 
We had advanced so rapidly during the last few 
jears that we hail not jet taken the measure of 
that advance, and, through our inability to take 
that measure, we were in danger of embarking on 
umiecessary and costly experiment and of intro¬ 
ducing a regime of economic ob apart from technical 
inefficiency 

This observation can be confirmed, I think, by 
examination of the papers and to some extent also 
of the discussions , and the necessity for a real 
economic assessment of what has been achieved 
emerged more and more clearly as the Conference 
went on One example of what I mean may be 
given. One German pajier diwribed the possi¬ 
bility of transmitting electrical energy at 380,000 
volts pressure from Hcandmnvia to Germany. A 
general address given by Dr. Oliven outlined pro- 
posals for a European main-transmission system 
operating at 400,000 volts At the present moment 
those prcqiosftls are quite fantastic , and they arc 
fantastic not lieeause they cannot lie translated 
into practice technically, but because economic 
and political considerations are such as to rule 
them out. Even technically, wc have no experi¬ 
ence yet of operating coiubtions oil a 380,000 volt 
circuit It is m the regime of economics that the 
greatest obstacles arc to be found The trans¬ 
mission of electrical energy from Scandinavia to 
Germany would only justify itself if German re¬ 
sources proved themselves inadequate to the power 
consumption demand of the country, or if the 
exploitation of such resources were so expensive 
that it would pay to import clectrieal energy It 
is obvious, however, that Germany would ratbet 
import energy from Switzerland, Austria, and even 
Italy through Switzerland, where it can tap 
existing power stations and fairly easily accessible 
existing power resources, than embark on a costly 
experiment across the Baltic 

The fundamental economic problems are to 
be found in the effective co-ordination of electrical 
power production and the control of the new main 
transmission systems evolved with the view of en¬ 
suring the maximum reliability of service and the 
maximum reduction in costa Undoubtedly many 
technical experiments are being carried out. There 
was an impressive number of papers describing 



102 


NATURE 


[July 19 , 1930 


power storage Hchimos built in Saxony and m the 
Ruhr and in a number of European countries 
Again in the city of Berlin itself and in Hamburg 
Diesel plants have been built of very large oapaci 
ties to meet wide fluctuations in demand in ad 
dition to existing steam power plant while in 
Berlin again a steam accumulator battery at 
Charlottenburg has been attached to the peak 
load station In the Ruhr again the gas pool 
created by the big iron and steel and coke oven 
plants has been in operation foi some time The 
technical problem appears therefore to be ap 
proachmg solution it is the administrative and 
economic whioh escapes definition 

There are indications also of a definite reaction 
against the theory of the big unit There was less 
discussion in Berlin of giant power stations and 
giant power units than of the elevelopment of an 
economic load for such stations and such units 
The development of such a load enters at once 
into the economic sphere and is inseparable from 
the consideration and assessment of the general 
economic activity lulmg in the areas of supply 
ihis brings the supply undertaking at onco into 
touch with national economic problems and national 
economic prosperity 

The Berlin Conference was remarkably weak 
both in research and pure science contributions 
and in economic studies It had a number of 
papers from the United States dealing with certain 
phases of power economics especially in the e labor 
at ion of a sound price policy and m the definition 
of the various types cf load industrial or other 
wibo But to give only one indication of what 
had become really urgent the ( onferenee failed 
to touch even mdirectl> on the following 

Whether it is more cec nomic to close down fairly 
efficient modium sired generating stations aged 
ten years or more none of which are being oper 
ated on a base load within an interconnected 
system and build new stations with Diesel engines 
or similar plant capable of interrupted operatic n 
without serious loss of efficient y * 

The question here bears on depreciation factors 
on the relation between the capitalised value of 
efficiency and the capital loss incurred by the 
elosing down of such power stations and on the 
distribution of costs within the interconnected 
network itself This is not a matter for mere 
calculation it is really a matter for a genuine 
survey of the industrial and other potentialities of 
the area of supply It is in the last degree the 


first movement towards a genuine economic assess 
ment The Conference made no effort to examine 
the problems in research advanced by C J Hirsch 
field m his paper Research relating to Power 
Development and avoided discussion of broad 
questions of industrial efficiency rationalisation 
and competitive efficiency based on power 

One outstanding requirement was really the co 
ordination of essential information while at 
Berlin statistical surveys of power resources were 
not given in any great number owing to the general 
impression that preceding conferences had covered 
this side fairly adequately yet there was almost a 
complete lack of statistics bearing on the utilise 
tion of electricity on the vanous types of power 
consumption anil on national productive capacity 
measured with reference to power One or two 
papers touched on this question tentatively but 
this field is almost wholly virgin and requires to 
be cultivated before the next important forward 
movement can take place 

We are coming to the end of what might be re 
garded as a technical cyclo and entering on the 
economic cycle But whereas m the case of the 
technical cycle Bomc background had actually 
been established merely through the process of 
evolution no such background is available m the 
economic Hphtrc It may bo objected that the 
general economic principles governing power 
production and consumption have not yet been 
formulated and until they are formulated effect 
ive discussion of economic data is really impossible 
but in the technical sphere the broad principles 
along which development is now taking place were 
not formulated in the first place They were de 
fint d by purely empirical means and resulted from 
material experience It was merely a cose of trial 
and error 

The World Power Conference should find m the 
economic cycle its most valuable and most effect 
ive source of activity and it should concentrate 
on this to the exclusion of almost everything else 
It should examine all the possibilities of assess 
ment on an economic basis examine all the 
factors which govern the economic expansion of 
power production and consumption and link it 
up with general international industrial activity 
It should aim at the standardisation of statis 
tical forms and arrange for the exchange of 
essential data drawn up in such a way that inter 
national comparisons can be earned out without 
difficulty Hpoh Qcklky 


The Bristol Meeting of the British Association 

Local Abhanghmhnts 



Bristol Thi 1030 meeting on Sept 3 10 under 
the presidency of Prof F 0 Bower will be hold 
in that city under conditions diffenng in many 
respects from those of the year 1808 In 1898 
there was no University of Bristol and the Sections 
were housed in a scattered variety of buddings 
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adapted for the purpose Since that tune how 
ever through the munificence of the Wills fannly 
the University can provide within its walls accom 
modation for the reception room and general 
offioes as well as for practically all the Sections 
Moreover the mam buddings as architectural 
features form a landmark m the history of pro 
vmcial universities 
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A large attendance of members is anticipated 
and amongst the foreign guests who have accepted 
invitations are the following in order of the Sections 
A Profs Heisenberg biegbahn F Bloch Van 
Vleok Mulliken Bureau B Prof T M Hildebrand 
C Prof Delepine D Prof Van de Lange F Prof 
A E Douglas F Prof A Plant 0 Prof A E 
Kennedy Herr Dtroktor W E Doerr K Profs 
T H Goodspeed F A F Went D H Campbell 
W J V Osterhout 

Two t vuung receptions will be given one bv the 
Lord Mayor m the Museum and Art Gallon on 
Sept 4 and one by the Council of Clifton College 
on Sept 8 In addition gardon parties will bt 
offered by the University in the grounds of Wills 
Hall by the 7oologieal Soeiety of Bristol in the 
(lifton Zoo and by the Hon Mrs Smyth at 
Ashton Court Numerous visits to works in 
eluding the Avonmoutli Docks Messrs Wills 
tobacco factory and Messrs b ry b chocolate 
works havt been arranged 
Ihe evening discourses arc two in number 
The first on Sept 6 is by Prof F V Appleton 
wireless echoes and the second by Dr R 


Slade on the nitrogen industry and our food supply 
In addition public lectures have been arranged 
in Bristol and the surrounding district including 
addresses by Sir Darnel Hall Sir Josiah Stamp 
and Sir Richard Gregory A memorial lecture 
to a famous Bristol anthropologist Dr Beddoe 
will ilso bo given by Sir Arthur Keith 

I ho Bristol district is rich m features of his 
tone arch-cological and scientific interest In 
fat t owing to the wide choice of material consider 
ablt difhculH has been experienced in ananging 
excursions which do not omit points of special 
impoitance but it is believed that all tastes have 
been catered for 

Ono mt< resting feature of the wiek will be a sent s 
of shoit tours during the day of histtnc Bristol 
and of the Avon (»orgc and its vicinity Also the 
list of sectional excursions is unusually large 

Like many large cities r f tr day Bnstol is not 
hltHsod with a surplus of hotel accommodation 
but the ancient city of Bath and also Weston 
super Marc arc m easy distance of Bnstol by ear 
or train and ha\e Bpccial features which may 
appt al to many for the w eek of the meeting 


Obituary 


Mr Victor Branford 

\ riCTOR BRANbORD whose death on Juno 
is widely regretted was of an old East Anglian 
family and his ancestry included descent from a 
sister of Sir Isaac Newton In hard times his 
father had to part with his property and ho applied 
himself ably to a vetonnary career first as pro 
fessor m Felinburgh and then as consulting expert 
to the Army at the Cape Victor and two of his 
hrothers were so distinguished in mathematics at 
the University of bdinburgh as to be advised by 
Prof Chrystal to take up that carocr but he 
next took to chemistry and then to zoology and 
botany and was for several years a successful 
coach He also took active interest m the surveys 
of Edinburgh and Scotland then beginning at the 
Outlook Tower as a school and laboratory of social 
studies and mainly ptepared its comprehc nsivt and 
comparative chart of general history 
Thus embarked on social study and exposition 
Branford wrote for various magazines and review s 
and for a time he acted as editor of the Dundee 
Advertiser Ho next camped for a season in the 
Highlands spent some time on biology and social 
science at the University of Montpelber and made 
observant visits to Switzerland and Italy and later 
to South and North America thence acquiring that 
combination of geographic observation with historic 
economic and social interpretation which charac 
tensed at onoe his practical life and his scientific 
career Thus turning to social finance first as 
accountant and then as bankers agent m the city 
he early realised the important position and future 
of Paraguay and became active towards its 
development as a director and chairman of its 
railway etc From 1904 his e\er widening social 
knowledge and insight made him the active leader 
among the founders of the Sociological Socuty 
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and also its indefatigable secretary first as editor 
of its Papers and the n e f its Sociological Rrt tew 
fiom its outset until the present number and 
writing many of its most important contributiems 

Bi an ford s lectures m American universities were 
published as Interpretations and bore casts 
and his Papers foi the Present led to Ihe 
Making of the buture Senes with Ihe Coming 
Polity and other volumes which were next 
followed by I lving Religions and by his com 
prchensivi masterpiece of social sj nthe sis and 
prevision in glowing exposition— beience and 
Sanctity With Mrs Branford (nee Gurney) 
he established Lephy House as a home for 
the Sociological Society and as part of the Socio 
logical Tiust to which the residues of their 
seKially expended fortunes havo been essentially 
devotee! after provision for their two adopted 
sons Here then is one of those still tew raie 
carters broadly akin to those of his old fncnels 
and the Society s suceessive presidents—Sir E 
Brabrook bredeno Harrison Lords Bryce Ave 
bury and Balfour anel Sir F Younghusband— 
one and all conducting important affairs with 
many sided scientific insight and sociallyphiloRophic 
advance at onoo widely educative and inspinngly 
suggestive since with ideas and purposes thought 
and action harmonised in strenuous and generous 
lives 

Branford s still too rare preparation in mathe 
matics physical and biological science through 
geography and history and with active participa 
tion in current events thus made his oareer of that 
high success whioh happily follows the sower and 
planter after his life work is done since anticipat 
mg that movement from the physical and natural 
sciences towards the social which is again in 
progress P G 
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litp seventh annual report of the Grand Council of 
tho British I injure Cancer lamjiaign, which was pre 
sented at the annual mooting on July 14 indicates that 
the organisation continues to give useful suppoit to 
earner research in a \anoty of ways and at a number 
of i ontros About £28 000 has been oxjiendul on 
topics which covei the whole range of the cancel 
problem including the tieatmcnt of human cancel 
with radium at one end and fundamental work on 
tissue growth and plnnt viiuses at the other No 
striking new discovery of itnjioilance is announced in 
tho summary of tho different inqumcs given in the 
report but everywhere theic is gratifying jirogiesR of 
tho detailed kind that is useful and inteic sting to 
sjiecialists At tho b ulham Cancel Hosjutal Drs 
Kennaway and Huger have boon tracking down the 
carcinogenic activity of tar through tho flu in scent 
spectra of active preparations (soe Natim Juno 21 
p 912) and it looks quite likely that they may suecood 
ill identifying the cIukivo suhstanc e oi hubstancos to 
which tar Hhaleoil and tho like owe their propoity of 
causing malignant tumours of the skin At LoocIh 
D r Boienbliun lias contmuoel his study »>t vanons skin 
lintants and has reached the rather it markable con 
elusion that concurrent nutation with two different 
agents may he less effective than eithei of them bv 
itself hrom Mieffleld, Prof Mcllauby lcjiorts that 
the gieasiness of an animal n skin has a consuleiablo 
influence on the facility with which repeuted apphea 
tions of tar cause cancer which is |ieiha|M one of the 
reasons why cancer of the skin is so much more fit 
rpiont in the lowci than in tho litghei social giados 
On the whole the theory that cancer is caused by a 
virus cajiable of transmission from one individual to 
another seems to Ik losing gi ound At tt lit ion is being 
coni nitrated more on (1) the uc turn of external lrntat 
mg agents and the lelation be twctii cancer and occupa 
tion , and (2) the efficacy of radium mid jienetrating 
X rays m the ticatnunt of established human loses 
of tho disease 

J’ro* Eli iot Smith has recontlj expiessed the 
opinion (Timis, lune 26) that Peking man furnish 
ing a connecting link betwoon Pitlmanthropiu and 
tho Piltdown skull added stability to our con 
r option of the qualities likely to be found in the 
earliest common ancestor of all three, the os yet un 
disc ovei eel Pliocene Man Ho went on to say that 
Peking man afforded now and emphatic testimony 
of the closeness of the kinship of man and anthropoid 
apes Prof Llliot Smith a viewrs afford an inter 
esting commentary on those put forwiud by Piof 
b airfield Osborn in his jnesidential addiess to the 
American Association for the advancement of Science 
in December last (see Nature Jan 11, pp A3 87) 
Prof Osborn adopting the Upper Pliocene date 
claimed by some foi the Piltdown skull, regards it as 
confirming his prophoej of the discovery of a laige 
brained tertiarv man and also as supporting his con 
ceptionofa Dawn Man separating from the anthio 
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jxjid stock in pre Miocene times befoie the specialised 
adaptation of the Miocene anthropoids to arboreal 
conditions In holding those views Prof Osborn is 
m opposition to the tlieoiy of Darwin and lus followeis 
that man has ansen fiom an anthropoid ajie not higher 
in the si ale than a clnmjianzee which, however, he 
admits is held by all the leading and most brilliant 
men of our time Hie case ugamst Prof Osborn a 
view tliat tho evolution accomjianying the change 
from arboieal to teimrtnal conditions on the gener 
ally accepted ape man hypothesis involves an un 
jmssibln icversion fiom tho highly specialised that 
at teis of tho mincuie anthuijioids to tho more 
generalised elmractcis of tho human Htoek is ably 
stated by Prof W K (rrcgoiy in Human Biology fin 
May last Ho time points out certain i onsiderations 
against Pn f Osborn s interences from the change 
in the iclative length of the limbs m man and in 
the anthiopoids and suggests that ho lias ignorod the 
essentially gorilla like underlying iliaiactor of the 
human hand and foot notwithstanding differences in 

f oi III 

I n taking 1 uanthropua as his big brained 
teitiary man Plot Osborn cited as evidence of Pilt 
down man s ability to make use of that brain and of 
his skill with his hands the flints of tertian ago dis 
covered m 1 ast Anglia by Mr Re id Moir In a letter 
wo have leceivtd lrom Mr 1 owis Abbott he suggests 
that the aiguimnts of Piof OsIkhii and other pnlie 
out ilogists might lie much leinfuioed did they make 
gicatci uso of tho collateral evidence afforded by 
archeology and wlmt is called by some hthoelassio 
log\ a teim which we eaunut regard with com 
f>ltxt one t Mr Abbott rightly dwells uj on tho im 
jjoitanco ot the I ast Anglian tvideict. in any dis 
cussion relating to the antiquity of man and esjneially 
of tortiuiy man and onumoratos some of tho finds 
which might have gone to strengthen Prof Osborns 
case He lefeis to tho first indisjnitable find — 
tht stifitto made fiom tho hast of u deers antloi 
found in the (on aline ( rag at Allborough buffolk. 
Homo fifty y ears ago A well mado flint implement 
was found in the boxhall Crag pit Ipswich in 1888 
J his is the pit whn h was afterwards tho site of Mr 
Reid Mon s discoveries At J horjie Neswitk several 
worked flints were found while digging out the nb of 
an elephant and were accepted by the late H B 
Woodward—a very cautious observer—as of human 
workmanshiji Mi Abbott also refers to tho finds 
made by Mr Savin and otheis in the Cromer hoiest 
Bed These flints wore first brought to light at 
Runton m 1888 on the same occasion as the finds at 
the 1 oxhall pit, dunng the 1 ast Anglian Excursion 
of the International C ongross of Geologists when the 
j»i ty had been joined by tho principal East Anglian 
geologists Mi Savin resumed woik on the Cromer 
loiest Bed in 180C, and an exhibition of his finds was 
held at Burlington House, arousing much interest 
These finds, Mr Abbott jx>mts out, show that evidence 
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for teitiary man had been obtained from the forest 
He<l thirty one years, and fiom the Coiraline Crag 
thirty nine years, before the date olaimed by Prof 
Osborn 

This Ministiy for Social Welfare in Austria has been 
carrying out obaei vationa with the aid of Prof 
Comad, Piof Hausmann, and others, on the climatic 
< onditions of sanatoria, in order that these should be 
placed in the best jiositions, for example, at mountain 
altitudes, where the maximal degree of sunshine 
and snowbhine and cool dry an fue fiom much wind 
are obtainable Measurements of the ultra violet 
radiation and of the cooling power of the air as 
indicated by the kata thermometer, have been taken 
in addition to the usual meteorological measurements 
In Bntain the most sunshine and driest climate aie 
obtained on the south east, but sanatona aie scatter! d 

all ovei the country No doubt the most ideal 
conditions ate afforded by the Alpine climate but 
excellent results can be obtained in the vauous parts 
of Bntain by open an tieatmcnt Sheltcis can be 
ai ranged to mitigate wind and aitihcial sunlight used 
to make up foi deficiency of light Lven in Salford, 
nckety weakly children have heen made robust and 
h< althy by being put to live in an open an sheltei 
and playground well clothed and foil and given no 
aitihcial luat other than that used for drying clothes 
and waimmg food for adults who cannot be dig 
ciplined as childion the rt is advantage in treatment 
at an isolated Alpine sanatorium If cases of fuller 
culosis of the lungs went tlieie in the early stages bf 
the disease and stayed foi a couple of yeais so as to 
avoid eatanhal infections which result irom coining 
home, cun would lcsult in almost all Mischief is 
caused at the sanatona in pnpulai Alpine results by 
the winter visitois carrying tluthei catamial uific 
lions Isolation from such infection is a chief 10 
ipuiement while the wann sun and calm, cold clean 
air of the mountains woiks its offc 1 1 

Thf presidential address of Mr hdwin I hotnjison 
chairman of the Water Committee of the Liverjiool 
( or]K>ration, at the annual meeting on July 0 of the 
British Watei works Asses lation, was an interesting 
discursive survey of various matters connootod with 
tho supply of water to cities and towns generally, with 
some allusion in particular to certain notable features 
and incidents histone and economic in the genesis 
and development of tho waterworks of tho City of 
Liveipool In the course of his address Mr Ihornp 
son touched ujion the chemical analysis of watei nver 
pollution, supplies from wells, methods of purification 
hardness water for [>ower puiposes [ier capita con 
sumption domestic fittings m tact on quite a 
number of topics of imjxii tanco to municipal authon 
ties Among points of interest may bo noted his 
statement that the consumption of water in Liveqwol 
is 36 gallons per head j>er day, and his confident 
anticipation that the time is not far distant when 
the demand will be muoh gioater than it is to day and 
that it will become a very serious c onsideration He 
went on to contrast the low quantitative staudaid of 
British supplies with that obtaining in Araeuca (200 
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gallons j>er head]>erday)and thedofects in UreatBntain 
m regard to httingH for domestic water supply Liver 
pool, it appears was probably one of the first authon 
ties torequirenoadditional payment forwaterforwater 
< losets and baths tho extra charges for these purposes 
being done away with m 1860 I he cost of providing 
and maintaining all communicating pipes supplying 
domestic services in the Liverpool area of distribution 
is more than £7500 |>er annum and for tins there is 
no duect chargo finally Mr Lhompson gave it as 
his opinion that, in spite of national shortcomings in 
other duections when it comes to the question of 
the purity of public watei supplies Groat Britain 
stands pie eminent 

This Water Powoi Resources Committee m its final 
report issued in 1921 recommended that investigation 
should be made into the problem of compensation 
water to uparian interests anil appointed a sub 
committee to mquuo mto the problem The present 
method was adopted some Bovcnty years ago and 
ha sod on purely empineal lines I ho procedure is to 

doduct from tho average annual lainfall over tho catch 
ment area ono fifth or ono sixth in older to anive at 
the lainfall that might be rolled on dining a period of 
three consecutive dry years from the remainder 
14 mrhrs was dedu< toil to cover losses due to evapnra 
tion and absorption iho amount thus leached, 
called tho available yield, was divided between the 
noeds of public watei supply and npanan interests in 
certain [iroportions geneially two to the foimer, and 
one to the latter 1 he sub committee (4ss« ssment of 
( ompensation Water Ministry of Health, 11) 10) pro 
[loses to retain the method of estimating rainfall ovet 
throe dry years by deducting 20 pi r c ent from tho long 
[lenod average but to alter tho basis of allowance for 
evaporation and absoiption It is proposed tliat this 
loss should be measured for every river by the diffi r 
ence between tho rainfall and tho run off as otu ei tamed 
by stream gaugmgs which should measure all flows of 
tile stieam for a pc nod of seven tears Tins penod 
should bo pnot to or during the constiuction of lm 
pounding workH from this a method is suggested 
foi arriving at the assessable flow on w hich the amount 
of compensation water should be determined m 
relation to tho use of the stream by npanan mteiests 

f rom a communication in the Turn* by the curator 
of Sir John Soanes Museum, tho welcome news is 
forthcoming of tho recovery of thirty two huge draw 
mgs by Su ( hnstojiher Wren the details of which 
icier to Whitehall Palace(1698) Windsor!astlo(1706), 
and Greenwich Hospital (1694 99) llie drawings 
had found a home at All Souls Oxford, though no 
roc ord existed respecting thou acquisition The first 
dispersal of the collection of Diawmgs of Architecture 
of the late Sir Christopher Wren , together with a 
series of antique marbles gems medallions, and other 
articles, took place in the Great Piazza,Covent Garden, 
in April 1749 A sale catalogue mentions the re 
covered drawings also, a note therein gives the pur 
chaser s name as Dr Stack, IRS This mterestod 
person would appear to be identifiable as Dr Thomas 
Stack, who was elected mto the Royal Society cMt 
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Jan 26 1737 [1738 N 8 ] signing the charter book on 
formal admission a little later At that time bir Hans 
Sloane was president of the bociety If one may j udge 
from a paper of his in the Philosophical Transactions 
for 1730 he seems to have been of a credulous turn of 
mind Perhaps better opportunity was given m work 
connected with the writings of the celebrated Dr 
Richard Mead (Newton s physic mn) He translated 
from the Latin Mead s Treatise concerning the in 
fluenco of the bun and Moon ujion Human Bodies 
(1748) and Modic al Precepts and Cautions (1781) 
Posterity now c onnec ts him however mdireotly with 
All Souls Oxford 

Di Rrsi the World Power Oonfeionco held in 
Berlin last month a visit was arranged to the new 
high tension testing room of the well known porce 
lain factory of Messrs Ph Rosenthal and Co I td 
in Bavaiia The rapid increase m the high tension 
voltages used in practice has mu lo necessary the use 
of high tensu n testing piessnros of two million vc Its 
In Geimany 220 and 360 kill volts are at present in 
use, and for the Luropoan grid Dr Oil veil has pro 
posed 400 As the firm manufactures high tension 
insulators it waa nocossacy to test with very high 
pressures so as to increase the knowledge of sparking 
phenomena It had the benefit of the experience 
gained in similai laboratories in other countnos 1 ho 
building is of leinforc ed concroto it has no windows 
and has a flat roof It was necessary to mako the 
loom lightproof so that photographic studios tould 
be made fwo lndejiendent sets are installed one for 
alternating cuirent and the other for illicit current 
impulse testing The firm has succeeded in building 
a single transformer which pioduces two million vc Its 
The height of tho transformer is 26 feet and the 
voltage produced is measured by the sparking gap 
between two hollow cop] ter spheies each eight feet in 
diameter and weighing 1600 lb Die direct current 
impulse ]lant is tho largest m existence When the 
condensers are connected in series a voltage of 
2 200 000 is pmduoed The spherical electrodes five 
feet in diameter are arranged so that tho spark gap 
is vertical and thus floor space is saved Photographs 
of the outside and inside of the testing laboratory are 
given m the hUctncian for July 4 It is said to be a 
most impressive sight to see the flash ovor on an insula 
tion chain composed of 14 largo insulators the spaik 
attaining lengths up to 12 foot 

It is announced by Science Service of Washington 
D C that a bill is shortly to be rej ortod out from 
the House committoe on the Library which will allow 
the President of the United States to decorate men 
and women who while in the employ of the I edoral 
Government have made outstanding contributions 
to the advancement of scientific knowledge or the 
application cf its tiuths in a practical way for the 
welfare of the human race, and to citizens who while 
in the employ cf the federal Government, have 
rendered oonspuuous service to humanity at the 
voluntary risk of life or health over and above the 
ordinary risks of duty There will be two medals 
For the scientific worker who has mado a specific 
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conti lbution to the knowledge of the world, there wul 
be the Thomas Jefferson Medal of Honour for Distin 
guished Work in Science This medal is named after 
President Jefferson who was an early patron of 
soience The other medal will be known as the 
Jesse W Lazoar Medal of Honour for Distinguished 
Self Sacrifice for Humanity and will be awarded to 
those who risk life and health that the cause of 
science may bo advanced This medal is named after 
Dr Lazoar who as a member of the famous Yellow 
lever Commission allowed an infected mosquito to 
bite him giving him a fatal infection with the disease, 
which has been conqueied through the information 
that this and similar heroic sacrifices have given to 
medical scionco Only throe medals m each class will 
be awarded each yoar by terms of this bill and the 
National Acadomy ot Sciences will pass on names 
rocommcndod to it by heads of deportments anil 
independent offices of the Government It u> con 
ceil able that one ptrson might be awarded both 
medals either in one >eai cr in different years 
Recipients of these medals would m addition 
receive 1000 dollars each 1 ho bill will probubly pass 
at the noxt session of tho 71st tongross beginning in 
December 

Messrs Adam Ililgu Ltd have just published a 
new edition of then geneial catalogue containing 
particulais of apparatus in sections D to N of then 
complete list and a statement of the contents of supple 
mental y catalogues of moie specialised manufactures 
It includes a considerable number of items matked 
as now apjeanng for the fust tune of which a few 
may be specially noticed In Section C (speotro 
graphs) thoro is a description of a 1 metre vacuum 
grating spectrograph following the lines laid down by 
Sawyer (J 0 S A lip 303 1027) and also em 

bodying features not appealing m his design such as 
an efficient means of raising or lowering the plate 
holder and of withdrawing and replacing the shutter 
of tho plato holdei tn i acuo so that the instrument 
may be used in a well lighted room Die slit system 
is arranged so that gas discharge spectra may be 
photographed -without using a window In the same 
section an X ray crystallograph is desciibed designed 
for chemists mi tallurgists geologists and others who 
desire the analysis of ciystalline structure in com 
paratively shoit jieuods of tune and with the smallest 
amount of unfamiliar technique Section t (acces 
sones for spectrometers and spectrographs) includes 
a new apparatus for sparking solutions in which the 
liquid drops steadily from an upper tube into the 
spark gap It would havo been of advantage if it 
had been stated whether the -window supplied waa of 
glass or quartz Airangements for carrying out de 
Gramont s method of sparking materials including 
powders ai e also provided and a special powder has 
been prepared containing fifty elements in such pro 
portions as to show only about seven spectrum lines, 
including the raies ultimcs ot each element This 
should greatly facilitate spoctium analysis A star 
plate measuring machine accommodating plates up 
to seven inches square, is described and illustrated in 
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Section L (micrometers, etc.), and Section M (polari- 
meters and refractome tern) contains prticulara of an 
ultra-violet 6talon refractometer requiring only a thin 
film of liquid. The catalogue os a whole shows a very 
adequate provision for all types of s|>ectroscopic and 
allied investigations. 

Ik his seventeenth annual report to the board of 
trustees of Mellon Institute of Industrial Research 
of the University of Pittsburgh, Dr. E. R. Woidlein 
has summarised the activities of tho institution during 
the fiscal year ended Feb. 28 last. The sum of 
£186,000 was oontnbuted by industrial fellowship 
donors in support of research—an increase of £26,000 
over the preceding year. The total amount of money 
appropriated to the Institute by companies and 
associations for the nineteen years ended Feb. 28, 
1930, was 6,749,273 dollars Throughout the year 71 
industrial fellowship, requiring the services of 209 
full-time research men, were in opration. Sixty-one 
industrial fellowship -21 multiple fellowship and 
40 individual fellowships— wore activo at the beginning 
of the new fiscal year. Eight are being unstained by 
industrial associations. The industrial research per¬ 
sonnel consists of 21 senior industrial fellows, 88 in¬ 
dustrial follows, 34 full-time fellowship assistants, 
and a number of part-time assistants. Especially 
notable results have been forthcoming from the 
following investigations : air pollution, bricklaying, 
carbonated beverages, cooking utensils, food varieties, 
heat insulation, iodine, laundering, organic synthesis, 
ptroleum production, and vitrified sewer pip. Ten 
fellowship completed their research programmes ■ 
beds, cast iron (two fellowship), chrome plating of 
aluminium, gum, hats, industrial alcohol, licorice, 
stearic acid, and surgical supplies. Nme fellowship 
became active during the fiscal year : can, fatty acul 
uses, garment, hemp papr, mootme, oxygen, rosin 
oil, steel treatment, and wood by-products. Five 
new fellowship have been accepted and their opera¬ 
tion will bo begun during the early part of the new 
fiscal year. The Institute’s department of research 
m pure chemistry has continued its work on acidic 
carbohydrates occurring in plants and on other 
problems in the province of sugar chemistry. Of the 
61 fellowship now active, 16 have completed more 
than ten years of work. 

In pursuance of its plicy of founding meteorological 
and geophysical observatories in high latitudos, the 
Soviet Government last year sent an expedition in the 
icebreaker Sedov to found an observatory in Franz 
Josef Land. After some trouble with jtack-ice Cap 
Flora was reached and eventually Hooker Island, 
where a site was chosen on the west coast in lat. 
80° 19' N., long. 62° 48' E. Prof. R. Samoilowitch 
gives an account of the work of the Sedov in Peter- 
manna Mitteilungen, Hofte 6/6, 1980, with a track 
chart and a map of Hooker Island. The Sedov pushed 
north to the Victoria Sea and visited Rudolf Island 
before returning to Archangel. This station is the 
most northerly observatory functioning. 

Fbom the Annual Report of the National Museum 
of Wales it is easy to discover the secret of the recent 
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progress of that institution. Here is a national museum 
in more than name, for its governing body embraces 
the widest interests and the nation unites behind it 
with a will. During the year the Building Fund 
received from private donors £10,487, and £67,000 
has been accumulated towards the erection of much- 
need od now galleries and a lecture room. The total 
aimed at is £160,000, and of this the Government has 
promised £60,000 ; pending the raising of this large 
sum, tho Government has prmittod a proprtional 
expnditure of grants, and the budding of gallery and 
reserve accommodation in an east wing is being pro¬ 
ceeded with. In the Museum itself tho gradual pur¬ 
chase of now exhibition cases is making itself noticed, 
both m prmitting the addition of new objocts of 
interest anil in improving the genoral appearance of 
the exhibits by allowing the elimination of old ill- 
assortod cases. 

Tkr city of Vancouver, British Columbia, lias 
reason to thank its Art, Historical, anil Scientific 
Association for the efforts made to increase public 
intorost in the Museum and Art Gallerv The publica¬ 
tion of the quarterly Museum and Art Notes should 
be good propaganda, for tho journal contains a propr 
blend of articles of general interest and of more 
definite scientific value. The results are apparent 
enough in the respnse of tho public. The Curator’s 
reprt for 1929 (contamed in the December Notes) 
nhowa an attendance of 86,228, an increase of almost 
10,000 m two years, and the acting president’s 
address states that although every section, art, 
natural history, mineralogy, Indian, etc., has attracted 
its following of students, residents, and tourists, the 
outstanding foature has been the greatly increased 
use of the Museum by school children, both in¬ 
dividually and in classes conducted by the teacher 
and, whore requested, by the curator. But thore is a 
fly in tho ointment: valuable collections have been 
lost to tho museum because of lack of space and funds 
to exhibit them suitably, and material which has been 
given by generous donors is crowded out of the 
galleries. More accommodation is required, and the 
city authorities would do well to consider with sym- 
pthy this clamant need of one aspect of the educa¬ 
tional progress of the citizens. 

Thk annual special issue of The Chemist and Druggist 
published on Juno 28 contains among other historical 
articles the fourth instalment of Dr. Charles Singer’s 
“ Sketches in the History of English Medicine ’’, 
which deals with the beginnings of tho scientific 
method in the seventeenth century, as exemplified by 
Harvey, Par6, Sydenham, and the Royal Society, tho 
text being liberally mtorsprsed with oontomprary 
prtraits and illustrations of books and instruments. 
In addition to giving an appreciation of the works of 
Fabncius of Acquapendente, Harvey, Par6, and 
Sydenham, as well as an account of the famous 
medical sohool at Padua, where Harvey pursued his 
studies, and of oontemprary British pharmacy, of 
which Thomas Jolmson was an eminent representative. 
Dr. Singer pints out that it was in the seventeenth 
century that the study of tropical medicine in Great 
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Britain hint originated, owing to the discovery of new 
lands bringing men into contact with new diseases 
The earliest English work on this subject was 
published in 1598 by George Wateeon, under the title 
of The C ure of Diseases in Remote Regions , to 
which Hakluyt alludes in hw \ oyages published 
two yeais later In (onclusion, Dr Singer refers to 
the change m the chemical outlook achievod by 
Robert Boyle who not only liberated chemistry tiom 
alchemy, but also made chemistry indojiendent of 
medicine with which it hail hitherto been too < lonely 
associated, to the detriment of both 

Wk welcome the apjiearance of a new scries of the 
Quarterly Journal of Mathematic» a formerly well 
known journal published by the enterprise of the 
C larendon Press The old Quarterly Journal published 
as a private venture ut ( ambndge appealed legularly 
until the War but only at rare intervals fiom 191b 
until its death on completion of the fiftieth volume 
in 1920 It is to be hoped that a subject index to 
the whole fifty volumes will ho published in due course 
Opportunity has been taken to mcreaso the sue of 
the page m beginning a new sei it*s 1 he stylo of 
pi mting is a great improvement on the formor and 
only possible by the use of fine quality jiapcr A 
strong editorial board is behind the new enterprise 
and from the (ontints of the opening jiart wi foresee 
that tlim journal will soon become a lecogmscd 
medium foi the publication of fust class mathematical 
research The new journal also incorporates the old 
established Messenger of Mathemalus 

Tux 1 mvorsity of Brussels on the proposition of 
the Faculty of Science has confeired tho degree of 
doctor honoris causa on Su William J Pojk 

An Irajienal Horticultural < onforence callod by 
the Impenal Buieau of bruit Production Last 
MalluigReseaich Station Kent under the icgis of the 
Jmjienal Agricultural Bureaux will be held in the 
Conference Hall of the Roval Society of Arts on Aug 
5 7 The main purpose of the ( (inference will be to 
discuss the best methods of appioach to lioiticultural 
problems and tho technique involved Ihe ojioning 
address will lie delivered by Sir Robert Gieig chair 
man of the Imperial \gncultuial Bureaux and jiajiers 
have been promised, among others by several workers 
from the Dominions The work of the Imjional 
Bureau of bruit Production will be described, and 
groups of papers are to be devoted to horticultural 
lesearch in the Dominions, applications of puie science 
to hoiticultural problems, soil and climate surveys, 
and fruit storage The discussions will be open to the 
public 

rnr pioposal to establish a college for postgraduate 
medical study in London lias advanced a stage, for 
the Minister of Health Mr Arthur Greenwood has 
appointed a provisioned oiganisation committee to 
prooeeil with the act ion nocessaiy to secure the institu 
tion of a British Postgraduate Hospital and Medical 
School Tins committee is to consider and xeport on 
the action requisite to lead up to the planning and 
construction of the bohool the form of government 
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appropriate for it, and the relation of the (School to 
the London County Council and University of London 
The chairman of the committee is the Right Hon 
Viscount ( helmsford and the committee consists of 
representatives of the Ministry of Health, the London 
County Council the l mversity of London, and a 
number of distinguished medical members, with Mr 
M Hoeoltmo of tho Ministry of Health, as secretary 

Thf fifth Pacific Science Congress is to bo hold in 
Canada on May 23-Jime 4 1932 under tho auspices 
of the National Reseaich Council Meetmgs will be 
held m the cities of Victoria and Vancouver, B C , 
and a short tour is planned to follow the congress 
meetmgs so that the delegates may see something of 
tho Dominion The C ongress has a twofold purpose, 
namely (1) to initiate and jiromote co ojieration in 
the study of scientific piobloms relating to the Pacific 
region mnro partlculai ly those aflectmg the prosjienty 
and well being of Pacifit jieoplen , (2) to stiengthen 
the bonds of jieare among Pacific peoples by promot 
ing a feeling of brotherhood among tho scientific 
woikeis of all the Pacific imintnoe The first Pacific 
Science C ongress was held in Honolulu in 1920 the 
second in Sydney and Melbourne Austialia the 
thudat Pohio andthefourthmBataviaand Bandoeng 
Java in 1929 Thus whon the next Congress is 
convened in Canada it will be the first of these meet 
mgs to lie held on tht eastern side of the Paciht 
Ocean 

An executive committee to oigamso the fifth Pacific 
SenmeC ongress headed by l)r H M lory piesidont 
of the National Ri search Council of Canada has been 
appointed 1 heie are two vice presidents President 
1- S Klmck of the Lmversity of Butish Columbia, 
and Dr brank D Adams omeutus dean of tho 
Faculty of Giaduate Studios Me (nil l mversity 
Montmal The treasurer is Mi S P I aglenon 
sccretaiy tmasurei of the National Research Council, 
and Mr H T ( nok also of tho National Research 
< mined staff is general secietary 1 he office of the 
C ongress is m the National Research C ouncil Building 
at OftawH Canada I here aie to be two main 
divisions ot the ( ongress The division of biological 
silences will be headed by Dr C M Lean Fraser 
professor of /oology in the University of British 
Columbia the division of physical sciences will be 
under the chairmanship of Dr R W Brock, dean of 
the bacuity of Applied Science, University of British 
Columbia The ( ongress will bring to the Dominion 
and to the study of Pacific problems m which Canada 
has a great interest an international body, inchidmg 
among its mombeis many distinguished men of science 
from different parts of the world, as well as many 
others who will influence the development of improved 
scientific and commercial relations between the 
Dominion of Canada and the other oountries bordering 
on the Pat ihc Ocean 

A valttaiixjs index to the contents of the forty 
completed volumes of the Mimmrts de la Soniti de 
Physique et d HxsUnre Naturelle de Ocnite, from 1821 
to 1930, has been compiled by John Briquet, and r 
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published as the final fascicule of Volume 40 It u 
not a subject index in the ordinary nenne for there is 
no alphabetical arrangement of the subjects of the 
papers but a geneial alphabetical list of authors is 
followed by authors lists grouped according to the 
various branches of science In addition a table 
shows the year of publication of each part and a 
separate list indexes the biographies! notices which 
have appeared, 234 in number 

hi lk ations are invited ft r tl e following iq j int 
mints on or before the dates mentioned A leputy 
chief engineer and an assistant cngineeung hupei 
intendent of works under the Metropolitan Water 
Hoard—The Chief Engineer Metro[x>litan Watei 
Board 173 Rosebery Avenue 1(1 (July 21) A 
juniir assistant in the pathc logical depart mints tf 
the Royal Victoria Infirmary and the Liuvcrsitv if 
Durham College of Medicine The Houso (,o\om i 
an 1 Sec rotary Royal Victoria Infirmary Newcastle 
ujion lyne (Tuly 23) An assistant loetuicr in aga 
cnltuie under the C omwall County Ct until b lucati >n 
Committee—Tlic Secretary foi Lducaticn ( unt> 
Hall linn (July 24) A chief assistant under the I 
Siottish Society for Research in Plant Breeding foi 
work on \irus disease of potatoes The Scoretaij 
Scottish Society for Research in Plant Breeding 8 
h glinton Clesccnt Fdinburgh (July 20) A j rofess r 
of e location in Rhodes University ( cliege The Seen 


tary Office of the High C ommissioner for the Union 
of South Africa Trafalgar Sipiaie WC 2 (July 31) 
A chief agucultural lecturer and advisor under the 
Dorset ( ounty Council County Agricultural C om 
imttee—The C lerk of the C ounty C ouncil C ounty 
Offices Dorchester (Jul\ 31) An assistant lecturer in 
physics in the Lnivorsity of Birmingham—The Secre 
tary Ihe I mveisity Bimungham (Aug 1) A 
research assistant in the department of mathematics 
of the Impornvl College i f Science and leclinology 
Tho Registrar Iinjeiml College of Science and iecli 
nclogy Smth Kensington SW7 (Aug 7) An 
assistant ) rofessoi if anatomy m the University of 
Manitoba The Dean < f the 1 acuity of Mecheme, 
Me Inal College Wumi)eg Canada (Aug 8) V 
|iinti|>al if the StianmilliH I raining C liege Belfast 
Ihe Secietaiy ( immittee ter the Tiannng if 
rein lieis Ministiy of 1 ducaticn Parliament Hu lid 
ings Belfast (Aug lb) Researeh studentslni s at the 
I ondon Sehoc 1 t Hygiene an 1 Tic pieal Me lu me in 
respectively ontomclogy an I j r t i/oologv The 
Secretaiy Lind in School of Hygiene and Ti [ mil 
Medicine Kopjiel Stioet W ( 1 (Sept 1) V Samuel 
I nnei leseaieh fellow ter w ik in lancei and tho 
jatlal g> t gr wth in the lnivcrv.it} f Liveijool 
Ihe Registrar The I mveisity Jivcrpwl (Scjt 
30) A graduate mistuss witl g k d qualifications in 
be tany at Nowp rt TW Sec n laiy School Tlio 
Director fl lucaticn ( ounty Hall New put 1VV 


Our Astronomical Column 


The Planet Saturn —Mr \\ b Denning wntes 
Satuin w now favourably situated in some inspects 
foi observation being visible nearly all night Ihe 
rings are now widely ojien and their northern Ride is 
presented to the earth The apparent diametei of the 
planet is at present 16 4* It was in opposition on 
July 1 at a dietance of about 838 600 miles from tho 
earth Being placed amongst the southerly stars of 
Sagittarius its altitude will be very low and only 16° 
when panning the meridian on July 20 at 10 40 r m 
T elescopic definition will not often favour the observer 
under the conditions though in southern latitudes the 
object will attain a greater height and induce more 
successful results The belted asjiect of Jupitei s disc 
is repeated m the case of Saturn and from their 
character and the changes affecting them it seems 
prooablo that the atmospheric phenomena are \ory 
similar on these large planets On Saturn however 
they appear less conspicuous and are not so frequently 
noticed but this is due in a large measure to the fact of 
tneir being fainter and smaller than the features of 
Jupiter 


Nature of Hagen ■ Dueky Nebulosities Much con 
troversy has raged about the reality of these difficult 
objects Father Hagen has been able to collect a 
considerable body of visual evidence in support of 
their existence going back to Sir W Hersohel and 
including some well known observers of the present 
tune A good many astronomers have felt the weight 
of the objection that the objects cannot be photo 
graphed either on ordinary plates or on red sensitive 
ones 

Prof J Hartmann makes the suggeetion in 4 air 
Atacn , No 6716, that they may consist of diffused 
sodium clouds He notes that, in addition to the 
well knowm stationary lines of calcium, some stars 
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show the I) line of sodium as stati nary Dii T) line 
comoe m a region tf the speclnun whoio neither 
ordinary plates nor led sensitive onts have much 
sensitivity on tho other lian 1 it comes near the 
maximum of visual sensitivity Iho colour c f the 
Hagen clouds has boon variously described as blown, 
yellow and rod Tt is difficult to assign an exact 
colour to very faint objects so this would not be in 
consistent with the wave length of the D line 

Prof Hartmann pro]loses himself to take photo 
graphs with a cameia of focal ratio ( using platen as 
sensitive as jwssible to this region and a suitable light 
filter (OC.1 on tho list 4213 of Schott unrl t«en 2 
mm thuk) The cxposuies will last several hours 
Ho asks that similar photographs should be taken m 
I urope and North America He notes that if the 
light is really moncx hromatic it would not bo much 
more difficult to photograph the spectrum of the 
clouds than the clouds themselves This would serve 
to verify his conjecture as to the wave length 

The Planet Pluto Harvard Announcement Card, 
No 137 gives the following positions of Pluto deduced 
by Mr Ross from plate« exjiosed at A erkes Observa 
tory 

IT K 4 1030 0 hDecI 19300 Has 

1921 Jan 20 0866 ft* 31 21 0 10 43 14' IS 

1027 Jan 6 26 7 4 3 2 21 13 3 16 

The ]Kwitions are in good accord with the recently 
published orbits 

Prof P Stroobant has remeasured the image of 
Pluto photographed at Uccle 1027 Jan 27, 21 h 27“ 
41* U T using six comparison stars The new post 

tion for 1027 0 is 7* 1“ 50 966* N 21° 17 44 0' This 

should be substituted for the previously printed value 
7*> 1“ 69 7* N tl 0 17 69 7' which was inexact The 
new value accords well with the calculated orbit 
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Research Items 


Tubuai —An account of Tubuai one of the Austral 
Islands based upon material collected by the Bayard 
Domuiuk Expedition is given by Mr .Robert 1 
Aitken in Bull 70 of the Bomice P Bishop Museum 
of Honolulu This island lies alxut 400 imhs south 
of Tahiti and is cvidtntly of v oleamc origin Ihe 
material culture of tho inhabitants is charattensed 
by tho taro coconut manioc and banana and by 
hah rather than animal foods The dwellings art 
Polynesian in design Ihe islandcis hsh with the 
sjaai and use the outngirei canoe pionellod hy i a Idle 
and sail but not with the pole They weave in 
coconut leaf and lauhala Ihui matctial culture is 
th is closely iclatod to that of modem Tahiti Ilio 
m\thjlogy is distinctly Polynesian containing ole 
ments found m Row /ealand Tahiti and Hawaii 
In the social oiganisation c f foimer days there were 
definitely recognised districts each occupied by a 
leading man or chief with family relatives an l 
followers There was constant warfare betwoen 
districts Powerful leaders trom other islands 
especially Ran avao invaded the island and eon 
quered the families of the vane us distnets llio 
modem language is almost entnoly a Tahitian dia 
leot intiodiired bj missions A few words io 
momberod fnnn pn mission days indicate that the 
former dialect aj pioaohed more nearly to the old 
Polynesian language Aic biological remains point 
to a foimer religious ceremonial life ditienng from 
that of Tahiti and similar to that indicated bv 
similar remains in Kurutu an 1 Raivavao Romains 
ot ancient villages suggest a much large r population 
in olelen times It is eloar trom loeal rccoiels that 
the influence of Rcuvavae em lubuai has been very 
great and that there was fioquent interchange cf 
culture and blood 

Peruvian Textiles Miss T ila M O Neale anel Dr 
A I Kroeber have maele an intensive study of the 
textiles of am lent Pem based uj on the collection c f 
the University of California Seme 850 pieces have 
been examined unci though about 1000 more await 
investigation it has been thought oxjiediont to sum 
maiiso the roeults to date these aie now published 
as No 2 vol 28 of the Publxcatnma tn American 
ArchccaUxjy and l Ihnolog / of the University these 

f rehistoric textiles are denved from sites on tho 
'eruvian t oast from about 300 miles n rth of I ima 
to about 250 milts south of that city In timo they 
cover tho whole of Peiuvian piohistory from 1 arly 
Nasca and the primitive fishing period down to Inca 
No material from the llighlan Is was available The 
chronological sequence is based pnmauly on pottery 
secondly on building head defoimation and other 
cultural traits The following inferences are drawn 
(1) Certain habits peisistot characterising certain 
regions (2) changes in jieriod manifest themselves 
in stylo rather than in technology and in the pre 
feronces given to certain toclmiques rather than in 
invention (J) the fundamental technological con 
trol of the art was established at the beginning of the 
diacoveted record In regard to the last it appears 
for example that cottin and wool are used m all 
periods The jiercentage of pieces containing all 
wool fabrics is as a matter of fact highest in the early 
period while all < otton fabrics are highest in the latest 
period The free use of wool in the early period 
means that the textile art was then already elaborate 
and that trade between coast and interior was regular 
as the latter alone produced wool A second point 
indicating the unity of tho art was the loom which 
throughout was ot the type attached to the weaver s 
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belt Nearly all the fundamental weaves appear 
already in j arly Nasca This also holds for the 
dyes As regards the decorative designs these 
changed to correspond approximately with the 
designs of tho pottory— from typically semi realistic 
(pre liahuanacu) to stiffly representative (Tiahua 
nacu epigonal) to purely geometric and conven 
tionalised (Late) 

North Atlantic Scopehd Fishes —Dr A V Toning 
in his Synopsis of the ScopehdB in the North 
Atlantio ( Vxaensk Medd fra Danak Naturh Form , 
Bd 8b 1928) surveys those forms which are met with 
in tho Atlantic north of the Equator Tho material, 
which consists of many tons of thousands of speci 
nuns was collocteil by the Dana and other Danish 
vessels under the guidance of Prof Jobs Schmidt 
Tho author lias examined for comparison many others 
from vanous localitios including some from several 
F luopean museums Fifty seven species or sub 
spocies are noted m the present work nineteen of 
which are new The scoi chda which possess photo 
phorea in diffeient positions on the body are classified 
chiefly by these organs and tho present survey con 
sints of koys to tho sjiecios of each genus giving a clear 
diagnosis an 1 the distnhutu n m each case 

Californian White Sea Basa —Mr S S Whitehead 
ill his paptr \nal> bib c f Boat C atches of White Sea 
liass ((ynaacun nobtlut) at San Pedro California 
(Division of Fish and t amo of California Pish 
Bulletu No 21 t ontrihution No 88 from the Cab 
fomian State Fishi nes Laboratory 1030) summarises 
the information regarding depletion m the White Soa 
bass fishery This fish is important commercially 
with an increasing demand It may leach a length 
of foui to six feet and weigh 50 00 pounds It wan 
found that the best way of understanding existing 
conditi ins was by estimating the < atches per month 
Tho aveiagcs for both boat catches per month and 
boat (atches per trip were dec ldodly downward during 
the period 1918 28 Thus the availability of the 
Whito bea liass has decreased each year which unless 
the fish have t hanged their habitat, moans depletion 
The reduction may be due to natural fluctuations 
over a period of years or to adverse spawning seasons 
or an increase of natural enemies or to over fishing 
Whatovei be the cause the conclusions aro that the 
White Sea basa fishery needs protection in order to 
ensure it against extinction in the future 

Halticine Beetle* —Dr D Ogloblin of Poltava 
Russia has published m Koa 8, 1 April 10 1930 
Madrid an interesting study of thirty five of Mot 
schulsky s species of Halticine b< etles \t one time 
it was thought that those were lost but now it is 
known that they or at least some uf them exist in 
the Foologu al Museum of the University of Moscow 
Fntomologists who hove to deal with Motschulsky 8 
sjiecios suffer from tho lack of an oxact knowledge of 
the condition of his types Dr Ogloblin s study will 
remedy this to a ceitain extent because besides many 
text figures his paper is accompanied by an excellent 
plate of twelve < oloured illustrations which were all 
drawn by the author from tho cleaned and remounted 
tyjies Dr Ogloblin is to be congratulated on his 
work and it is hoped that he will have more oppor 
tunities to publish further studies of Motschuuky s 
typesk The present paper has been edited by Mr S 

Japanese Monograph on Rhxzoput —The genus 
Rhxtopua was originally separated from Muoor in 1820 
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by Ehrenberg, but the species of this genus are so 
variable in culture that their systematic study has 
always presented great difficulties Yoehihiko Yarns 
moto has grown as many species as jKwwible in pure 
culture under different conditions, obtaining species 
from other workers in the group also , his results aie 
piesented m a systematic monograph published in the 
Journal of the Faculty of Agriculture, Hokkaido Tm 
penal University, vol 28 part 1 Mari li 1930 As a 
result of this very complete re examination of the 
group, hfteon species are accepted, described and 

Cyanogenesis in Plants — The production of piussic 
acid in plants is a phenomenon which has consul* ruble 
economic imjK>rtanee in view of casualties from this 
cause amongst grazing stock or oven m tho case of 
cyanogenesis in cnislied feeding cakes from some 
sources Ihe function of cjanogonetic compounds 
m the normal plants is still completely obscure and a 
subject of considerable interest so that the leview of 
the literature of cyanogenesis m plants by Muriel 
Elaine Robinson in Biological Relieve vol 5, Aptil 
1930 will be useful to workeis in very varied holds 
Prussic acid has now boon obtainod from plants from 
about fifty different families whilst some ton different 
cyanopliono glucosidos have been isolated in crystal 
line forms, five of these have been prepai ed synthetic 
ally Seven of those glucosidos are derivatives of 
lien/aldehyde cyanhydun, two otliois contain hotono 
groupings liu-oe of these glucosidos, araygdalin 

K runasin and prulaurasin seem to be lentucted to tho 
osacese sambunigrin to tho < aprifohaccv and 
dhurrin to the (.ranunacetp but lmamarm has boon 
found in several families which are widely separated 
in natural systems of classification The eoneentra 
tion and seasonal vanation of prussic acid in the plant 
show considerable) differences, m general the con 
contiation sooins to bo greatest in young growing 
organs hut there are curious anomalies and so far, 
the few studies ot distribution and seasonal variation 
of cyanophono glucosidos have thrown no clear light 
upon their role in the plant 

Chloride Manuring for Tobacco Although it is un 
certain whether or not i hloime is an essential plant 
liutuout W W Gamer and others have shown 
(Jour Agmc Rc» , 40 , p b27) that manuring with 
chlomle has a far reaching oftoct on tobacco and may 
altci the quality of the cured leaf c onaideiably 
t it Id tests were made using chloride anel Bulphate of 
]>otash Although the plant absorbed potash equally 
well from both salts, the chlorine ions were taken up 
much more readily than the sulphate ions anel on light 
Handy soils an average increased yield of ten per cent 
was obtained with applications of 20 30 lb of chlorine 
per acre The soils used were very deficient in 
magnesium, an element of particular unjxjrtanoe fur 
the tobacco erop, and since an apphe ation of potassium 
chloride was found to increase the magnesium con 
tent of the plants, it would seem that the stimulating 
action of the chlorine was probably duo to an increase 
m the availability of the magnesium Further tho 
addition of chloride resulted in an increased water 
content of the leaf, thus enabling the plant to resist 
desiccation, protecting it against the type of injury 
known as ‘ drought spot a tact which adds materially 
to its commercial value On the other hand, an ex 
cess of chlorine mduces an abnormally high moisture 
content of the leaf and is therefore liable to injure 
its combustibility and keeping qualities In addition, 
it interferes with normal carbohydrate metabolism, 
bringing about an accumulation of starch and a 
thickening of the leaf These advene effects may be 
caused by applications of 40 80 lb of chlorine ppr 
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acre and aro most likely to occur on light soils, with 
limited buffering projierties From the economic 
point of view tho chlorine nutrition of tobacco is of 
the greatest importance for upon it, eithei directly or 
indirectly, tho commercial value of tho crop may 
depend 

Cosmic Dust and Meteorites It is usual til con 
sideling the cosmit dust, to assume that the \cloci 
ties of its jiarticles vary in the same way os those of 
the molecules of a gas (Maxwell s law) but that the 
masses of the particles aie all eciual I^vi t ivita, 
in 4 ttx della Pontifical Accademtn atlh Sctenze Nuoti 
l meet (March 1930) anil Rendnonti della R Acca 
derma iVa tonale dei J meet (April 1930), considers it 
reasonable to supi>ose that the masses vary m the 
sam< way as the velocities The results obtained aie 
applied to ostunate the effect of the lmpac t of meteor 
itcs oil o planet moving in its orbit 

Pleochroic Haloes in the Archaan of Uppsala —Tho 
inaugural dissertation ot Erik Witnan on Studies 
of Some Archnan Rinks in the Noighbouiliood of 
Upsala (published m tho Bull Oeol Inst , Upeala 
vol 23 1930) contains a senes of measurements of 
ploochroic haloes around zircon and apatite in 
biotite and hornblende from the l ppsala and Amo 
granites In the Uppsala granite haloes with the 
radius 0 038 mm corresjwinding to IhC are ahund 
antly present In one caao a radius of 0 057 mm 
was found The Amo granite howover, uintams 
numerous larger haloes with radii 0 055—0 056— 
0 057 0 060 mm , the value 0 057 being most 

t harai tenstii of this series Lhe author adopts this 
contrast as a means of distinguishing tho two granites 
Of greater significance is the question of tho origin 
of tho larger haloes for such laige radii have not 
pieviously been recorded I hoy arc found both in 
biotite around zircon and m hornblende around 
apatite and Wiman tlnnkH that they may point the 
way to tho diseovciy of a new ladioactive substance 
They cun scarcely be ascubod to tho longor a rays 
from radium ( (Philipp and Donat Zeit f Physik 
sol 52 p 759 1928) as in that case they should 
have ljeen proviotnly observed elbowlieio 

Fundamental Physical Constanta Dunns the past 
year doubt has arisen as to the accmacy of the 
standard \alius of tho ckctronn chaige (<) and 
Planck h constant ( h ) A weltoino contubution to 
this pioblom has now Iwon made by Prof R A 
Millikan himself, in a paper in the second ihsuc ot 
the Physical Reiiev for May Prof Millikan considers 
that tho only changes which need bo made to the 
numbors which he gave in 1917 art the abnost trivial 
ones which armo from new determinations of the 
velocity of light and of tho absolute \aluo of the 
ohm takuig these into a< c omit giv os for < , (4 770 J 
0 005) x 10 » for h (b 547 ± 0 010) x 10 « and for 
Avogadro s number, (6 064 i 0 00b) x 10” Prof 
Millikan also discusses from the < xjKumontal point 
of view the must probable \ftlue of the spec trosoopie 
fine structure constant (1/a oi hc/2xi*) which quantum 
theory pi edicts to bo 117 and finds that it is highly 
unpiobablc that this can bo a whole number there 
is of course no question that its value is approximately 
137 Using his new values for e and A, anil Micholson s 
redetermination of the velocity of light (2 99796 x 
10 10 ) Prof Millikan finds for 1/a the value 137 29, 
which is very close indeed to the quantity 8x (8r*/15) 1 /*, 
or 137 348, predicted by Lewis and Adams in 1914 
from their theory of ultimate rational units 

Magnetic Properties of Mesomorphic Substances — 
Amongst the articles in the 1929 volume of Confer* 
onces of the Conservatoire National des Arts et Metiers 
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(Pans, Hermann et f te, 1910 35 franca) is one by 

Prof (j boex on the magnetic properties of meso 
morphic materials (liquid ciystals) These substances, 

which although fluid are optically anisotropic, are 
diamagnetic Ihose which belong to the nematio 
class have, however they are formed, a susceptibility 
definitely less than that of either the related solid or 
true liquid phase the smoctic c lass on the contrary, 
has a definite lowor susceptibility only if formes 1 by 
Cooling the lsotropio patent liquid in a magnetic held 
The variation with temjieratiire of the susceptibility 
of a nematic liquid is large, and somowhat similar to 
that of a ferromagnetic Dody near its Curie point 
Prof boCx indeed defines the nematic phase as a 
liquid with a molec ular field One curious property 
of the nematic liquids is that they solidify in a mag 
netio field to a crystalline mass in which the moloc wins 
have one axis orientated Prof hoexs refoieneo to 
the similarity between nematic liquids and ferro 
magnetic solids is jierhaps of sjHMial significance in 
view of Heisenlieig s theory of the latter which corre 
lates their magnetism with the oxchange propel ties of 
electrons on quantum theory 

Theory of Magnetism in Iron If a telephone it 
lener is connected with the output circuit of an 
araplihor and an electromagnet is in setieM with the 
amplifier then if a magnet is brought gradually up 
to the electroniaguet and the amplifier is veiy scnsi 
five a c tackling noise is heaid in the telephone The 
(<eiman physicist Hark hausen who first noticed the 
efTec t about ten yeais ago attributed the noises to 
sudden changes in the magnetisation of the iron If 
this is true it seems to prove that sudden change* in 
the magnetisation of the iron occui not by single 
atoinH but by much larger groups of atoms A iiapcr 
giving the results of research in this mihject by H M 
Bozorth is published m the Apul number of tho 
Hill laboratories Record Ho verifies Barkhausen s 
lesults and concludes that the ordinary theoiy of 
magnetisation must be modified Instead of account 
ing for a Hteady change m magnetic state prexceding 
atom by atom the theory muBt be basod on veiy 
large groups of atoms making sudden changes siniul 
taneously tor different kinds of magnetic material 
the sixes of these groups are not lacheally difteient 
but they seem to vary in sue at different ]>oints on 
the magnetisation c urvo At saturation on either end 
of the hysteresis loop the groups are small, but they 
increase in sixe with decreasing magnetisation A 
maximum is reached neat the steejiest part of the 
c uive where the total magnetisation is about zero 
An oscillogram is showm verifying an amplified 
Barkhausen effect with a 1000 c ycle per second timing 
wave for comparison 

Iomsation of Electrolyte! Although the hypothesis 
of the ccmplete ionisation of strong eloctrol>tes is 
widely accepted tho assumption in some cases is 
invalid In the May number of the Journal of the 
Chemical ft ociety H I Dlavden and C W Davies 
examine the experimental data for the solubilities 
and con hictivities of thallous chloride They find 
that (as in other known cases) the numeucal value of 
the constant in the Debye and Huckel formula is not 
the theoietical value 0 505 In the present case it is 
0 38 The irregularities in the solubility curves found 
on the assumption of complete ionisation disapjiear 
when allowance is mack tor incomplete ionisation, 
and the aetic lty coefllc lent then becomes independent 
of the natuin e f the other ions prosent lip to con 
centrations of elerinormal 

Reaction between Hydrogen Sulphide and Silver — 
The blackening of sdvei by ex{>osure to air containing 
hydrogen sulphide is well known, but the exact nature 
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of the reaction has not been completely elucidated 
In the March number of the Journal of the American 
Chemical /Society, S Lihenfelcl and C t, White 
descubo some experiments on the subject It had 
previously been shown that the reaction does not 
occur with dry gas It was found that phosphorus 
pentoxido is not suitable for diying hydrogen sulphide, 
as it oxidises the gas to sulphur dioxide Silica gel 
and aluminium oxule prepared by heating the gel at 
180° for a week were found to lie satisfactory, the 
latter icmovmg practically every trace of water 
It was found that, in presence of air, no hydrogen 
was evolved in the reaction between silver and hydro 
gen sulphide and that no leaction occurred between 
silver and pure liydiogen sulphido The presence of 
oxygen is necessary foi the reaction, and attention is 
directed to the fact that ordiniuy silver may contain 
dissolved oxygen An oxidation of hydrogen sulphide 
in presence of oxygon, with liberation of sulphur, is 
suggested 

Hydrogen Chloride in different Solventi The ong 
mal assumption of Arrhenius that the proportu s of 
an acid are duo to the dissociation of hydrogen ions 
H< 1 H h (1 w as modified many > ears ago by 
f apworth and otliors so as to take account of the 
undoubted influence of the basic character of the 
solvent and Hant/sch had suggested that in aqueous 
solution the hydrogen ion is leally 11,0 BC1 t 11.0 

11,0 *rCl I he effect ot a solvent in promoting 
ionisation was also Miptmved by J J Thomson ami 
Nimtt to incren e with its dielectnc constant In 
the May number of the Journal of the Chemical 
Sot util Wynne Jones di scribes some oxjHnmcnts on 
h> irochlotii acid in nitrobenzene a sohent of high 
ditleituc constant but no marked basic chaiactor 
It tho dissociation is primanly determined by the 
dielextnr constant nitrobenzene would bo a good 
lotusing solvent for bxdioehlorio acid Hus was not 
found to bo the case the acul behaving as a noimal 
unrhssociatcd si distance These Jesuits support the 
mow (originally duo to H E Aimstrong and to 
Lapworth but attributed in the paper to Bi6nsted) 
that the behaviour of an acid is largely determined 
by the basic character not bv the diolectric constant, 
of the solvent Tn tho case of salts the eliclectno 
constant is the important faetoi 

Cytochrome ax a Biological Oxidation Mechanism 
An interesting paper ujum tins subject by Keita 
Sluhata and Hiroshi Tamiya, is published m the Acta 
Rhytochimica vol 5 No 1 Apul 1030 lhey find 
tliat tho oxygen carry mg properties of the pigment 
can function without dojiendenee upon special oxidase 
or leductnae systems that may form part of the 
rewpiratoiy mechanism of the cell The linkage of 
cytochrome with oxygen is a ferro linkage taking up 
molec ular oxygen naturally therefoie, tho presence 
of potassium cyanide strongly inhibits the oxygen 
carrying properties of cytochrome By various treat 
ments such as boiling drying, addition of oxidising 
agents etc tho oxygen carrying properties of cyto 
chrome can be destroyed by a denaturing of the 
iron to harnoehromogen (Fe*) or hie mat in (Fe* ) 
denvatives Cytochiome, it is suggested, is very 
essential to plants living naturally in air, but not to 
plants which are normally submerged Owing to the 
striking capacity cytochrome shows for taking up 
oxygen, the respuation of cytochrome containing 
plasma is, within wide limits, independent of the 
oxygen tension in the atmosphere surrounding it, 
whilst, on the other hand, organisms poor in cyto 
chrome show a striking sensitiveness to variations m 
the oxvgen content of the medium Cytochrome, 
hemochromogen, and hajmatm are found to be present 
in many of the lower animals 
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Laboratory Induction Furnaces 


rpHE Metropolitan Vickers Electrical Co , Ltd , has 
-*• doveloped small induction furnace equipments 
winch are particulaily suited for labotatoiy woik 
They were originally designed for the Coinjiariy a own 
research laboiatones, but thiv are now made com 
mercially The Iirqierial Chemical Industrie h. Ltd , 
has ordered one which will me It a charge of twenty 
pounds of metal and is mted at 20 kilowatts lhe 
equipment supplied to the Intensity of Manchester 
is designed for charges varying fiom a half to two 
pounds of metal and is rated at fl\ t kilowatts Two 
equipmt nts supplied to the 1 mv emity of Slieflield aie 
of rather smaller size, and aie used for melting 
charges of only a few hunched grams of metal tniacuo 

Tilt high trtcjuency euiront requited to optiate 
these furnaces is obtained by means of a watei ooolt d 
oscillatoi valvt As the tiequimv is 500 000 the 
fumatiH ean molt vtiy small charges Whilst a 
quaiter of a ton of steel could be melted with ument 
at a ficqutncy of COO for small chaigcs much highei 
fiequtncy is essential To nult the lull eliaige 
requires fioin twenty to thuty minutes but small 
charges ean bt melted in two minutes So great is 
the rate at which heat eneigy is generated that half 
a pound of steel will evaporati if lift in the furnace 
field for fiv« minutes 

In I ig la ten |>nund ingot of steel is shown lx mg 
poured from a fmnaco in tin Reseaich Dcpaitrocnt 
of tin Metiopoliton V like is EleetiuaK o , Ltd Tin 
tilting gear shown m the figuie is Used with the largi i 
furnaces lhe thtee phase \al\e lectifiet unit is 
supplied at 10 000 volts by a suitable tiansfoimer 
It is eonti oiled eitlui by a contaetoi or by push 
buttons on the furnaeo tahl* 

At the back of the furnace tuble aie thi tuning 
condenseis and a panel on which is mounted a neon 
lamp to indicate when the set is oscillating and an 
ammeter to read the cum nt in the oscillatoiy circuit 
The rectifying valvis an protex ted by a filament 
voltage relay which prevents the high piexsuia being 
applied before the filament yoltage has tho cornet 
value A relay is also piovieleel m the water cucula 


Astronomy and Physiology in 

Ahtbonomv 

r PHE tieatment of a paitioulai dejiaitment of know 
ledgo in a t omprehensive woik is loss illuminating 
than might at first lie imagined One s first idea 
is that one might learn from it the conspicuousnoss 
of that depaitment in the whole field of thought 
Actually, all that it can reveal on that matter is the 
editor h opmion As a text book a popular handliook, 
or a source of inspiration, it is equally unsatisfactory 
Disconnected, heterogeneous m diction, style, and 
direction of approach, abounding in repetitions, it has 
all tho potential faults and few of the virtues of those 
mediums of expression lhe value and significance 
of the treatment are to he found m the individual 
article rather than the enttnible 
Nevertheless, few additions to popular astronomical 
literature would be more welcome than a volume con 
tauung the collected articles on astronomy in the 
‘ Encyclopaedia Bntanmca It would be infinitely 
more valuable than current productions of writers 
with no first hand knowledge of astronomy who olaim a 
faculty of exposition which they imply has been denied 
to the working astronomer Such a volume would be 
an excellent example of the most neglected branch of 
scientific literature, the anthology But if it is to be 
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tion system whuli tups tho < ontactora of both the 
mam and filament cncmts in the evont of a failure of 
the watei supply 

Eton with charges so small as 20 gm the weights 



no 1 


of the alloys agree to within 0 3 permit with the weight 
of tho constituent mitals Valuable woik on tho 
alloys of zuconium wax tamed out using out of these 
furnaces It is dem ubed in a paiw.i itad locently to 
tho Institute ot M< talsby 1 h Ulibnm and t Sykes 


he “Encyclop*dia Bntanmca" 

issued, it should be issued quickly ami the authors 
should have an oppoitunity of revising their work 
The task of the dejiartmontal editor, though 
sutliciently exacting gives little scope for originality 
lhe subject mattei must bo distiibuteil under the 
titlos most likely to he looked for not those of a 
technical classification Relative lengths must be 
assigned to the soveral articles, and suitable authors 
must be chosen The subjects must be treated olearly, 
concisely, and from the point of view of the general 
scientific world rather tnan that of the individual 
writer These requirements are in the mam ex 
cellently fulfilled in Astronomy , although the last 
might perhaps have been mot a little more strictly 
An unsophisticated reader of the articles Cosmo 
gony and btar , for example, would scarcely sus 
poet that there were ideas afloat of the genesis of the 
solar system and the constitution of the stars other 
than those so admirably presented there The initials 
at the end of an article, for the key to which the reader 
has to turn elsewhere, are intended as a guarantee of 
authority rather than a license to express personal 
predilections, and it would have been better if tho 
universal survey had been mam tamed throughout 
One excellent innovation is a separate ‘ article oon 
sistwg of a list of the astronomical articles in the 
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‘ Encyclopaedia I c t no one imagine however tliat 
astronomy is toufinod within the boundaries there 
repiesentod Besides permeating a few articles such 
aa AstrophyHioM and Celestial Mechanics which 
might fauly have ap|xared in the list the breath of 
astronomy penetrates more or less duply the domains 
of physics geology, lnstoiy, philosophy biography and 
indeed almost eveiyroahnot thought He who would 
gauge the influence of astronomy in human atfairs 
must take the wholo one yclopAdiu tor his ptov ince 

The s)>ecifirally astiouomical aiticles arc naturally 
of unequal merit, but the y are almost if n< t quite all 
woithy of the traditions of tho J'luytlopidia 
Bntannica moro than worthy in one rcsjiect for 
we cannot applaud ton hoaitily thoir newly acquired 
intelligibility to the layman Tt lias at last boon 
realised that an encyclnpidta is a work fur the in 
telligont non specialist and with all due resj ect (and 
vciy groat raqiect is due) to Mime of the classical 
articles of tho past it must be admitted that they wore 
ugly ducklings in a c oinpany whci c all but the st lentihc 
stock wore of familiar breed At tho same time it is 
pleasing to note that two of the least recondite ot 
roimcr aiticles have been reprodtieod numolv those 
of Miss (lerko and Sir David (sill on History of 
Astronomy and lelescopo respectively Those 
well known articles could scarcely have bocn impioved 
upon as a whole though it seems to us that m two 
respects they might have been made moro suitable for 
the ir pi esont purposo If their date of otigm hnd betn 

given it would have explained the intangible but v ory 
real art liaism of the point ot view of tho writers which 
it is impossible altogether to remove by definite altc ia 
tion ot the toxt , and secondly, amendments might 
have been mado a little more freoly without disrosjiect 
to tho memories of tho authors i<or example wo 
feel that it is scarcely fair to repeat that ( aliloo failed 
to identify Saturn s rings thiough lack ot sugacity 
and it is unfortunate alM> that m a lustoucul artu le tho 
dates of Hipparchus rtolemy Tycho Kt pier und 
(lull too should ho omit tod whe n those of a host of ltssci 
men arc giv on 

On the other articles only tho most gtneial com 
menls can lie miuh Iho definition of the held of 
astronomy as tho woild beyond thi caith seems 
inconsistent with tho inclusion of Earth in the list 
of astronomical article a iho dear descupticn of 
astronomical pliotonietois in the article. Pluto 
metry wc uld have been much moie t asily foil med if 
diagrams had been provided such os those of physical 
photometers and cmonographs In tho muttei of 
tochmquo of exposition wo would direct jiartiudai 
attention to the jiaragrapli The Domund for Data 
in the article Astronomy which comes as noar as is 
humanly possible to our conception cf tho ideal—a 
dear statement of a genual principle with vivul 
examples (not illustrations) If every exjttsitor weie 
com jailed never to gonerahso without jnoviding at 
least one example of tho particular he would not only 
cleat his own mind of much cant but also would 
enligliteu leaders whom otherwise he would only 
mystify 

Another well conceived innovation is a list of astro 
nomical societies though it would liave been more 
dignified generally, anil ui the case of foreign titles 
more useful if abbreviations had not been introduced 
The British Astronomical Association appoars as the 
“ British Astronomical Society —a curious blunder 
which can scarcely have been the unaided work of an 
astronomer Indeed, there are other defects which 
suggest the operation of influences not scientific It is 
improbable that the authoi of the article Chromo 
sphere ” would confuse another astronomer s initials 
with his own, and tho inscriptions under some of the 
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lllustiations show a decided laxity of expression when 
compared with the corresponding articles The un 
signed article Planet suffers in a different sense, for 
its illustrations which are referred to m vaiious places 
thioughout the Lncyclopidia , are nonexistent 
Author s proof conections appear to have been treated 
with scant courtesy to mention one of the least 
serums examples, the name Ruthorfurd appears in 
two aiticles us Rutherford although in one of them 
at least tho error was twice coirooted m proof 

Such blemishes go beyond the limit of excusable 
fallibility but jx rliajis the most astonishing feat of the 
publishers or whoever is responsible is the cutting’ 
of ceitain articles without intimation to the authors 
bef jro publication because of congestion in the later 
letters It is apjiarentlv this procedure that has led, 
in at least one instance to the alteration of a true 
state mont into a false one Cutting admittedly is a 
necessary process if it is done for an intelligible reason 
anil by a comjHitent agent but what are we to make of 
tho re ason assigned here ’ If tho language is such 
that tho later letters require ivma hundred times an 
much sjiacc as the eailii r ones why in the name of all 
that w rational should they not have it ? The 
Dcmoctacy of I otters is ceitamly a familiar phrase 
but surely it has never before itcoived such a literal 
mtei pi station 

I he P nc yeloptedin Britannica remains the 
leading work of its kind but it doos so in spite not 
because nf the niiangemciits made foi its production 
HD 


Pnvsioioc \ 

In the seloction and jnesentation of the physio 
logical subjet ts dealt with in the new edition of thia 
monumental work Hit peifoction attained proves 
that tho publishers <nul<l not have made a hnppiei 
choice of associate editor for the physiology section 
I he enormous dove lopmc nt of the scicnco of phyHio 
logy flinco the upjiearanco of tho thirteenth edition 
has necessitated the inclusion of mattci which is 
entirely new, and no pams huv e Ik c ii spared m bringing 
tho subject right uji to date Many of tho now articles 
introduced deal with those branches of the science 
wluch havo undeigouc advancement at the bunds of 
Anglo Americ an w r rkers w ho have tliemselvc s wi itten 
the articles \s a consequence, two happy results 
accrue to tho reader he is assuied of a much con 
siderod and authontativo statement on tho subject 
and of reading of a refreshing natuie imbued with tho 
enthusiasm of the rosearc h worker 

The contnbutois, in neatly all cases highly special 
ised in their lespective fields aro to bo eongi atulatcxl 
on rendering their subjec ts intelligible to the general 
reador by exprossmg themselves in the universal 
language of scionco Remarkably few printers orrors 
havo crejit in and none which lead to confusion tho 
abbreviation emu 1 mm foi lmn which appears so 
commonly in medical writings has unfortunately been 
adopted for expressing wave lengths of light m one of 
the aiticles 

Articles of a general character, formerly a charac 
temtic feature of tho • Encyclopedia ’, have been ad 
visedly curtailed, since m a scientific subject they 
may either suffer from being too vague for the general 
reader or lack the precision expected by the scientific 
mquuer Tho artiole on physiology by Prof J 
Barcroft w, however, valuable for its orderly state 
ment of some of the mam principles governing the 
bodily functions, while Prof J C Drummond presents 
in historical form the development of the compara 
tively new subject of biochemistry 

The special articles introduce a novel feature of 
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high educational value and will be greeted with 
pleasure by workers in the ancillary sciences, since 
they present a wealth of information presented m a 
language shorn, so far as accuracy of expression 
permits, of many of the technicalities inherent to 
high specialisation Mam headings aie, as is usual, 
arranged m alphabetic ordor , no bettor start can be 
made than by looking up the inastei organ the 
brain the article on which begins a new volume and 
ih wiitten by the leading authonty on the physiology 
of the norvous system The account given by Sir 
diaries Sherrington is so fascinating that the it odor 
is impelled to look up the subsequent articles on the 
spinal coni and the sympathetic system fiom the 
same pen they may be read with equal delight by 
the general the scientific the psychological, and the 
physiological lnquiior the ccolution of a sujierman 
is considered in retrospect unde r the Hub heading of 

Had man hod wings 

Prof Barcroft, m Ins mteiesting and inimitable 
style, outlines the piesent jxisition of the physiology 
of the blood of respiration and of excretion and gives 
the most ordorly exposition of the subjec t of anox »inia 
vet published, this should not be missed by any 


aviator, mountuineei, or medical man Subjects of 
interest more lumtod to physiology and medic ine 
deal with the hoart vasculai system, hormones etc , 
and those articles give excellent summaries of know 
ledge to date Articles of widet general interest, in 
particular to psychologists and physicists will be 
found hearing by JJr Wilkinson vision by Sir 
Herbort Parsons light anil radiation by Sir Leonard 
Hill animal equilibrium by Di P D Adrian sleep 
by Dr G Anrep Not only physiologists and bio 
chemists but also industrial jisyc liologists athletes, 
and gymnasts will piofit fiom the aitula by Prof 
A V Hill on muse Ic and muscular exerc ise \mongst 
othci aitu Its possessing a wide upjienl there may be 
mentioned hunger and thust by Dr W U ( an nun 
tissui culture by Dr A ( urrcl, and insulin by Prof 
JJR Motleod all me dist mguislic d by the stamp of 
authority and an pic sc nted in an interesting manner 
I he publiHlic rs havo not stunted the woik m any 
paititular lhe text is supplemented by tleaily 
annotated diagrams and plates aie beautifully ro 
pioduied on ait papn some in crlcur Indeed all 
concerned in the production of the physiology section 
of this gigantic woik me elc sc r\ mg of high | laist 


Recent Work 


OIN( Tj the discovery three years ago that ergosterol 
^ is converted into vitamin D cm exposure to a 
source of ultraviolet light to which refcicuce has 
already been made in these columns (see Nati bf 
vol 120 p„ 955, Dec 31 1927) a considerable 

amount of work has boon earned out on tho chemistry 
of the changes undeigone by this compound mider 
various conditions Although tho details of tho 
procesH of its conversion to vitamin D have attiac ted 
most attention, it is only recently that the isolation 
cf the vitamin in a pme state has been tenanted 
Coincident with those investigate ns opportumtv his 
lieen taken to study the effects upon the animal 
economy of administomig veiy large closes ot tin vita 
tnm, sincocven impure preparations of vitamin D 
are much more potent than its richest natural source 
c od live r oil, and c an be giv en without the c oni( In at mg 
effect of aecomi>anying substances ultliough it may 
he necessary to distinguish Is tween tho actions oi 
vitamm D, othor products of the uradiation, and un 
t hanged ergosterol together piesent in the piepatation 
used 

Bioloci ic AC Assay 

In the absence of a simple chemical test foi vitamin 
D or the isolation of the vitamin as a pure chemical 
compound recourse must be had m all experiments 
to tne animal test lhe animal commonly used is 
the rat, tho diet, one whu li will in the course of a few 
weeks produce nckots, and the criterion of cure or 
healing the change brought about in the calcification 
at tho growing ends of the bones on administration 
of vitamm D a modification of this test is to give 
the vitamin prophytactically instead of curatively 
The degree of calcihoation is estimated chemically, 
by the ash or calcium content of the bone, histologic 
ally, by splitting the end longitudinally and staining 
with silver nitrate, when the newly deposited calcium 
salts appear as a line in the metaphyseal cartilage 
(hence tne term lme test ’), or by means of X ray 
photographs It is possible, however, to use other 
testa: thus under certain conditions vitamin D can 
bo shown to produce an increase in the growth rate, 
or to bring about a change in the pH of the faeces 

K M Soames and J C Leigh Clare (Bxochtm. J , 
vol 22, p 522 , 1928) point out that the comm6n 
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diets usod to produce iicktts in rats are not only fiee 
from vitamm D hut arc also dc fu. u nt in salts 
vitamm A, and sometuncs protein and vitHinm B 
they c onsidei that tin dut should contain all known 
requirements except tho constituent under test On 
a complete synthetic diet freo from vitamin D nckots 
cannot bo produced m the iat but thut calcification 
is defective is shown by tho low latio of ash to organic 
tesulue in the fat extracted bon< foi oxample 0 9 
instead of 1 5 (on the die t plus vitamin D) on a diet 
low in phosphorus in addition to vitamm D tins latio 
is 0 5 or less Vitamin T) was given in the torm of 
cod hvei oil and irradiated cotton seed oil, and besides 
bringing about normal (ah filiation it also uir rensod 
the growth rate imdei these conditions thenfuii 
growth can be used ns a entonon for the pnscnco of 
vitamin D Iho diets used weie of tho ermmon 
synthetic typo vitamm A btmg given as wheat 
embtyo or hog millet sources fre t from v itaniin D 

H N (.teen and T Mellanhy {tbid p 102) huvo 
found that as in dogs tho degree of rukets developed 
by rats depends also upon tho nature and amount of 
the cereal in tho diet lor testing this jaunt they 
gave the animals a diet containing 75 per cent ol the 
cereal with caserne gm sodium chloride marmite 
lemon juiet, and clued cahlinge Oatmeal and whole 
meal flour are more rachitogemc than baricy meal or 
white flour, with maize meal intermediate The cffoct 
can be antagonised by an adequate supply oi vitamm 
D uuil also to a great extent by me reusing the cah mm 
though not tho phosphorus, intake The nature ot the 
interfering substance in cereals and the mechanism 
of its action aie not definitely known hut L Mirvisch 
(Naiube vol 124 p 410, Sept 14, 1929) has iccently 
shown that a factor can be extracted from oatmeal 
with weak hydroc hlonc acid which lowers tho blood 
call mm of rabbits to the extent of 35 per cent in 
twenty four hours 

The usual mothod of comparing the aotivity of 
different samples is to find the amount which will 
produce a definite degree of healing of nckets or the 
amount which will just prevent its onset The draw 
back of this method is that it presupposes that every 
animal or a certain number of a group will always 
respond in precisely the same way to the same dose , 
but it is notorious that animals vary considerably 
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among themselves, oven when all condition* of diet X lay photographs of living Tate, however, it is 
maintenance etc , are kept ae constant an possible jxwsible to follow the healing or not of nokets when a 

and an inbred stock is employed It is foi this reason dose of the sulmtance under teat is fed, the base line, 

that standards for biological remedies liave been set so to say, for ea< h animal being its own condition at 
up, the potency of the unknown preparation being the end of the pre|>aratory period In practice, the 

determined in terms of this standard in this way latter labts twenty five days and the test doses are 

variations due to the animals are to a largo extent given for six days The unit is defined as that 

eliminated, since the resjsmse of a group to the amount which will bring about a marked degree of 

standard and to tho unknown vanes usually in the healing of rukets 

same direction , comparable results can therefore bo H fopheott and V L Bncharach (tW , vol 20, 
obtained with the same preparations at different times p 1351 1920 vol 22 p 00 1028) found that on 

and m different laboratories K H f oward (Quart Ztu kei s patent flour diet tho pH of the faces of 

J Pharmacy, vol 1 p 27 , 1928) has adopted as rats lieeomes alkaline and that with the admmistra 

standard of reference a preparation of uiadiated tion of a source of vitamin D the reaction shifts back 

ergostorol of which 0 0001 mgm is defined as contain to the acid hide of neutrality again the estimations 

ing one antirachitic or vitamin D unit the com must lie made by the electrometric method After 
parison is made by means of the line test and the 10 21 da>s on the diet tho ftecal pH is 7 3 or higher 

test doses are foil for 10 days after 3 4 weeks on a within a fiw days of giving an adequate amount of 

preparatory rachitogemc diet In her animals, this vitamin D the pH has fallen to 6 7 The amount 

dose of tho standard preparation hungo aliout com neccssaiy to bring about this change lb taken to bo 
pleto healing whilst i of it may product early 10 pH units 

definite signs of calcification m the metaphysis A numbei of authors have examined the pH of 

Ihe sensitiveness ot tho test is also indicated by the intestinal lontents oi faces undei various condi 

some lesults obtained hv hosbinder Daniels and tions and m different animals and have not always 

Membrxk winch were confmned by Coward (seo succeeded m demonstrating the alkaline change in 

Biochem J vol 22 p 1221 1928) Tho formal rickets or the acid change with its healing Thus 

authors found that 3 2 10‘ J molecules of vitamin D T Rodman (ibid vol 22 p 15 1928 vol 23 p 

were formed when impure th lestorol was exposed 250 1929) usuig the cpiinhvdrone elci tiode found no 

to radiation of 2650 \ toi 22 5 sic by calculation relationship between the pll ot the forces and tho 

fiom tho energy absorbed this coiresponds to condition ot nckcts m children although there was 

2 y 10 • gm vitamin D on the assumption that the a tendenty for tho pH (and calcium output) to fall 

molecular weight of the vitiunm api nximates to that with treatment Working with b (• Willimott and 

of cholesterol 1 his amount fed over ton days pro h Woken (thul vol 21 p 589 1927) however, it 

duced a (wsitivc line test toward found that was found that the changes could be demonstrated 

2 x 10 7 gm of a sample of uiadiated ergosteiol fed m tats maintained on lachitogenii diets Hachaiach 

ovei ten dajs also gave a i ositivo test if it may lie and lepheott in a recent ptq>er reply to certnin 

assumed that only 10 pel cent ot the preparation criticisms of their method and point out that it is a 

consisted of vitamin D ( owaid s lesult agrees with means of measuring vitamin D and that the changes 

that ot Stecnbock m pH do not indicate either the dc velopmont or cure 

L, Poulsson and H Lovenskiold (Biochrm J vol ot mkots (J Biol Clam , vol 82 p 751 1929) 

22 p 135 1928) jaunt out that methods using Tn {terfoiming tho test it is essential to give only 

chemical or histological catena do not take account vitamin D (in solution in an oil) and not a preparation 

of tho degree of licketb piesent when the test doses which inav ulter the ratio of tho constituents of the 

are first administered except m so far os ceitam diet more especially its salt content The test is 

animals of tho litter inav be killed and examined at tho specific foi tho vitamin only under well defined 

end of the preparatory pound but this pi ocechue does conditions its advantage is that the preparatory 

not guarantee that the others are suffeang from tho and test peaods are of sliuter duration than is 

same degree ot rickets since variation is found even necessary when the degree of calcification is taken as 

amongst the animals of the same littei By taking thocateaon 


Congress of Experimental Phonetics 

T HE first Congress of the International Society of Mia) Dr Btigei Wimstoi phonetic investigations of 

Hxjiemnental Plionctiih was held at Bonn on the genuine and simulated results of tho Lombard 

June 10 14 It was sjocially cliaiacteusod by the test Di T Haim r Amstcidam registration of 

vanety of the addiesses and demonstrations from all pathologically alteied voices 

jiarts of the scienco of sjieech Linguistic phonetics was represented by the follow 

Paiticularly striking was the demonstration of a mg Prof f Blancuuaert (.hunt comparative in 

Rflntgen speech film by Dr (.utanann, Berlin m vestigations of Nederland dialects. Dr L Hegedus, 

which tho movements of the laiynx hyoid bone and Godollo, experimental phonetic investigations on the 

tongue apt>eared with great clearness W Lenk, melody of Hungarian, Piof J keltes Luxemburg, 

Vienna dt monbtiated a speech film apparatus suitable concerning the characteristic phenomena of assimila 

foi laboratory use Di Moaes, Cologne, presented tion in Luxembuig sjieech , Dr E W Peters Tartu, 
the results of the application of the science of expeu experimental investigations of the Lsthoman lan 

mental phonetics to chaiaeter Piof benpturo, guage 

Vienna, presented his theory of the nature of the In an address entitled ‘ What is Experimental 
vowels Die vowels were also discussed by Dr Van Phonetics 7 Prof Scripture showed that experimental 

der Elat, Utrecht and Dr J Schmidt, Bonn Misa phonetics is approaching the ideal established by 

Janvrm, London presented the results of an expeu the exact methods of cheuustiy, psychology, and 
mental analysis of a recoid of verse spoken by John biology •. » 

Galsworthy himself The exhibition included various oscillographs, film 

Tho pathology of speech was treated m three ad apparatus, graphic registration apparatus, harmomo 
draw e e, namely Prof M Iaseilm, Munich, prob analysers, and numeious other devices 
lams of the pathological physiology of speech (apha The Congress was attended by more than a hundred 
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people. An account of the proceedings will be pub- 
lished as a separate volume at the price of 10 
shillings. 

At a meeting of the Council, the secretarial bureau 
was definitely located at 73 Welbeok Street, London, 
W.l, and arrangements were made to send the follow¬ 
ing publications free of charge to the members : ZcU- 
ecnnft fur Expert mentalphonetik, Bulletin of the Inter¬ 
national Society of Experimental Phonetics, Bulletin de 
la Soctiti Internationale de Phonftique Exptrimentale 
and Sprachneurotogmche MtUeilungm. The member¬ 
ship fee was fixed at 10 shillings per annum. 

Prof. Hugo Pipping, Helsingfors, has been made an 
honorary member of the Society. 


University and Educational Intelligence. 

A vacancy having arisen for the Busk studentship 
in aeronautics for 1030-31, the trustees hopo to make 
ail appointment shortly. The studentship is of the 
value of about £100, tenable for one year from Oct. 1, 
and is open to any British subject of British descent 
who has not attained the age of twenty-five years on 
Oct. I next. The object of the studentship is to en¬ 
able tho holder to engage in research or projiaration 
for research in aeronautics, and specially in those sub¬ 
jects, such as stability probloms, meteorological ques¬ 
tions bearing on flight, or the investigation of gusts, 
treated either experimentally or mathematically, m 
which Edward Busk was specially interested. Forms 
of application, to be returned not later than July 20, 
can be obtained from Prof. H. Melvill Jones, Engineer¬ 
ing Laboratory, Cambridge. 

The Air Ministry announces that five hundred air¬ 
craft apprentices, between the ogee of fifteen and 
seventeen years, are required by the Royal Air Force 
for entry into the .Schools of Technical Training at 
Halton, Bucks, and at Cranwell, near Sleaford, Lines. 
They will be enlisted as tile result of an ojien competi¬ 
tion and of a limited competition which will be held 
shortly by the Civil Service Commissioners and tho 
Air Mmistiy respectively. Boys in possession of an 
approved first school certificate may be admitted 
without other educational examinations. The scheme 
offers a good opportunity to well-educated boys of 
obtaining a three-years’ apprentice oourse of a high 
standard and of following an interesting technical 
career. Particulars can be obtained upon application 
to the Royal Air Force (Aircraft Apprentices Dept.), 
Uwydyr House, Whitehall, London, 8.W.I. Tho sons 
of officers, warrant officers, and senior N.C.O.’s of the 
three servioes will receive special consideration. 

The Teachers Registration Council, which camo 
into existence in 1912 and now functions as the 
executive of the Royal Society of Teachers, views 
with concern the slowing down during the post five 
years in the flow of applications for membership. In 
1914 there were 5160 applications. During the three 
succeeding periods of five years the applications 
numbered, respectively, 26,780, 44,470, and 4680. In 
a communication addressed to members in May last, 
Lord Gorell, president of the Society, observes that 

r o the present the Counoil’s work has not received 
measure of official recognition whioh is necessary 
to make a register of teachers effectual as a means 
of protecting the public from unqualified practitioners, 
and " the tune has oome when a serious effort should 
be made to induce the Board of Education and local 
authorities to attach due weight to registration in the 
appointment of teachers to poets of responsibility ”. 
It is the Council’s aim to secure in the first instanoe 
that no one save registered teachers shall exercise 
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professional supervision over the work of other 
teachers, but the Board of Education can scarcely be 
oxjKscted to adopt this policy while a largo proportion 
of those qualified for registration remain outside the 
Society. The president therefore suggests that every 
member should secure at least one recruit during the 
next three months. The registration feo w to be 
increased to £3 on July 1, 1931. It appears that the 
revenue of the Council from all sources from 1912 to 
1929 was £123,203 and the expenditure £98,560. 
Twenty-one oases of registered teachers accused of 
conduct likely to bring discredit upon the teaching 
profession have been mvestigatod and nineteen names 
nave been removed from the register. 

On June 7 the inauguration of the new president. 
Dr. Karl Taylor Compton, of tho Massachusetts 
Institute of Technology, took place in the presence 
of a largo gathering of delegates from educational 
institutions in tho United States and abroad. Sir 
William Bragg represented the Royal Institution. 
Addresses were delivered by the retiring president. 
Dr. 8. W. Stratton, who now becomes chairman of 
the corporation of tho Institute, and by the new 
president. Dr. Compton. At a subsequent dinner, at 
which many of tho alumni of the Institute were 
present, Mr. Gerard Swope, president of tho General 
Electric Co., and a graduate of the Institute, an¬ 
nounced tho formation of a fund for the purpose of 
helping needy students of promise to obtain their 
education at the Instituto. In his speech ho said, 
inter aha, that they wore embarking upon a new plan 
of organisation in dividing tho administration between 
a chairman and president. Foi some time the q uostion 
of increased pay for the teaching staff has been under 
consideration and also further facilities for research, 
and it has been decided to increase the tuition foes 
next September from 400 to 600 dollars, but as the 
cost of educating a student is between 700 and 800 
dollars a year this would mean that, unless more 
money was forthcoming, the intention of raising 
stipends could not materialise. He announced that, 
though only a few had been approached, the fund has 
already exceeded tho sum of 4,200,000 dollars, which 
will bo paid over a ton-year period Tho mstalment 
payments will keep it going until the loans made to 
students have been repaid after graduation. The 
subscriptions are in the form of donations, and in¬ 
clude 600,000 dollars from Mr. George Eastman, who 
has previously been a generous benefactor, a like sum 
from C. Hayden, A P. Sloan, and E. 8. Webster, and 
also large sums from others, among whom was Mr. 
Swope. Among the announcements mado by the new 
president was the proposal to construct a new chemical 
and physical laboratory to provide for the increased 
numbers taking these subjects. 


Historic Natural Events. 

July so, 1733. Storm. -The “Journal of Etienne 
Assambourg , a farmer of Enfournet, Dipt, du Cher, 
records a “ flood of water from a storm and frightful 
thunder ” which ravaged the wliolo district about 2 to 
3 p.m. Vines were stripped and uprooted, and the 
wind and ram destroyed the grapes, causing enormous 
loss. 

July ao, 1931. Whirlwind in Ceylon.—About 7.30 
A.H. a tornado passed directly across the school at 
Veyangoda, Ceylon, whioh collapsed with 70 or 80 
boys in it. One was killed and another seriously in¬ 
jured. Neighbouring houses were also damaged. The 
whole track was only about three miles long, and very 
narrow. 
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July 23, 1801. Hurricane at the Bahama*.- A ter¬ 
rible hurricane devastated the Bahamas. At Nassau, 
although the ships in the harbour hail their masts 
struck and anchors down, they all broke loose and 
were driven on shore, and of the ships at sea, aj>art 
from those which were sunk, 120 were counted at one 
time lying as wrecks on the coast. The sea broke 
through the sand hills south of Fort Montague, flood¬ 
ing the land, and enormous damage was done. 

July 23, X907. Thunderstorms over the British Isles. 
•-In North London a certain amount of damage was 
done hy heavy rain, but in South Wales and the west 
of Ireland the storms ap|ioar to have been really ex¬ 
ceptional. Jn Wales heavy rain anil hail fell on the 
Black Mountains; the hailstones varied in size from a 
walnut to a lien’s ogg On the Llanthony Road they 
were five feet doep, anil near Trod renow they com¬ 
pletely blocked the nver, turning it from its course 
across the road and the adjoining land, so that trout 
ami other fish wero left on the fields. In south-east 
Flare, Ireland, there were extensive floods, which 
washed away roads, earned off shoep and pigs, and 
destroyed whole Holds of crops. Five large stone 
bridges weio earned away, and m one place a dead ass 
was left in a tree, fifteen foot above the ground, by the 
flood. 

July 22, 1925. Thunderstorm over England.— 
Violent thunderstorms occurred at many places, in¬ 
cluding London, on the night of July 22-23. Had 
occurred in places, e«]>eoially 111 eastern London, where 
the hailstones wero rejiorted to be as largo as a man’s 
fist. Very many windows wore broken, and comigated 
iron was cut through by the hail. The amounts of ram 
and hail wore very heavy. 

July 24, 18x8. Hailstorm in Orkneys A great 
storm of had traversed a }>uth 20 miles long and 11 
miles broad, at the rate of 4 miles an hour. At each 
place it lasted 9 nunutos, during which time 9 inches 
of had fell. Dnung the passage of the storm the 
barometer fell 1-15 in. 

July 25, 1743. Great Heat in Pekin.—Between July 
14 and 26 Pekin suffered fiom glowing heat Tem¬ 
perature rose to 121° F. and 11,000 men suffered from 
sunstroke. 

July 25, 19x0. Eruption of Usu-»an (Japan).-An 
interesting, though by no means violent, eruption be¬ 
gan in the small volcano of Usu-san in Hokkaido, the 
northern island of Japan. It was preceded by frequent 
earthquakes, 838 being recorded between J uly 22 and 
26, m consequence of which all the inhabitants were 
removed from the district and there was no loss of life. 
The eruption consisted of small outbursts of ashee, 
without any lava, from a number of craterlets along a 
curved band north of the volcano On Aug. 6 it was 
found that the land on the northern flank of the 
volcano was rising, and a portion 3000 yards long 
and 826 yards wide was uplifted until it became 
a new mountain. By the beginning of November, 
the elevation amounted to 610 feet, but, about 
this time, a reverse movement set in. and in April 
1911 the height was 120 feet less than w the previous 
November. 

July 26, 1798. Atmospheric Refraction.—At about 
6 r.K. the coast of France became clearly visible from 
the shore at Hastings, Winchelsea, and neighbouring 
parts of the south coast of England, and appeared to 
be only a few miles away, although the distance is 
actually 40 to 60 miles. The various features of the 
French coast were easily recognised, and with a tele- 
aoope even the buildings on shore. This phenomenon 
continued fully developed until after 8 r.it., when it 
gradually faded away. 
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Societies and Academies. 

London. 

Physical Society, June 28.—M, C. Johnson : The 
effect of photosensitised meremy vapour on the walk 
of silica vacuum tubes. An investigation is made 
into somo phenomena occurring at the gas-solid 
interface in tho well-known experiments in whioh 
mercury atoms absorb energy from the radiation \ 
2637 and then transfer that energy to other gas molo- 
culeti at collision. It is shown that a combination of 
both condensation and liberation of gas at the Rurface 
of the apparatus must bo taken into account, if the 
effects of irradiation of a (nut mixture are to be traced 
by any of the usual methods of observing pressure 
changes.— H. R. Nettleton and F. H. Llewellyn : A 
sensitive rotating-cod magnetometer. This pajier 
describes a sensitive rotating-coil magnetometer in 
which the flux due to the earth’s field or to a magnet 
is neutralised by that due to a current passing through 
a fixed concentric compensating 001I which forms with 
the rotating coil a variable mutual inductance. It 
shows how the first-order correcting term due to the 
length of the magnet may bo made to vanish if the 
aiifdo of oontact be suitably chosen, and that tho 
second-order correction may be eliminated by a 
correct choice of the dimensions of the 001I. L. 
Hartshorn : Tho frequency errors of rectifier instru¬ 
ments of tho copper oxide type for alternating 
current measurement. Alternating current miiliam- 
moters containing copper oxide rectifiers possess 
frequency errors of an unusual type. The errors are 
almost independent of the instrument reading, and 
thus the percentage errors are inversely proportional 
to the current to be measured, and may he very large 
for small currents. It is shown that the errors are 
due to the capacities of the rectifiers, which, m miiliam- 
moters, are of the order 0-09/x.F.—D. S. Perfect: A 
method of eliminating the offeots of magnetic dis¬ 
turbance in highly sensitive galvanometers. The 
paper describes a method of making correction for the 
chaotic fluctuations, of magnetic origin, to which the 
zoro of a higtily sensitive movmg-magnot galvano¬ 
meter is susceptible. The mot hod consists in the 
employment of a socond galvanometer with proper- 
tios adjusted as nearly as possible to identity with, 
and placed as close as possible to, the first. No 
current is passed through tho second galvanometer, 
which acts in this reejiecl os a dummy tho sole function 
of which is to record the zero changes.—M. C. Marsh: 
The thermal insulating properties of fabrics. One of 
the chief properties of a fabric is its thermal insulation, 
which prevents excessive heat-loss from the body. 
The paper givos a critical review of methods used in 
the past for measuring the thermal insulating proper¬ 
ties. These are discussed with the view of making 
a new apparatus for tho study of tho subject.— 
Wm. Band: Classical quantum theory and X-ray 
excitation by canal-rays and alpha-particles. This 
paper shows, by application of the classical quantum 
theory and simple equations of enorgy, that it is not 
possible for canal-rays of normal experimental energy 
to remove fC-electrons from the atoms of a metal 
target either by capture or by simple removal into 
free space.—A. T. Mackay : Diffusion from an infinite 
plane sheet subject to a surface condition; with a 
method of application to experimental data. The 
solution of the partial-differential diffusion equation 
for the infinite plane sheet is found by operational 
methods subject to a surface condition analogous 
8 °f ooohng.—S. Tolaniky : Intensity 
modifications in the spectrum of mercury. The 
modifications produced in the spectrum of mercury 
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by the use of high-frequency discharges have been 
studied from A7000 to A2400, and the lines A4016 
and A5401 have been examined with high resolving 
power for fine structure. 

Dublin. 

Royal Dublin Society, May 27.—W. R. G. Atkina 
and E. Wyllle Fenton : Tho distribution of pasture 
plants in relation to soil acidity and other factors. 
Cynoaurua cnatatua, Lohum perenne, and Dactylia 
glomemta are unimiiortant in soils of greater acidity 
than pH 6-5. Wild white clover is the main legu¬ 
minous constituent of acid pastures, not more acid 
than pH 5, above which acidity Ultx app. only occur. 
In dry soil at pH 8 in Cornwall Medxcago aativa i>er- 
818ted well for six years, also M. lupuhna When 
allowed to roam freely, sheep and cows were found 
to graze only slightly on pastures with soil acidity 
exceeding pH 5. Extraction with dilute potassium 
chloride leads to large errors in determining soil 
pH values —W. R. G. Atkins and Miss F. A. Stanbury. 
Photo-oloctnc measurements of illumination m rela¬ 
tion to plant distribution. Pt. 3. Certain spruce, 
larch, oak, and holm oak woods. Simultaneous 
measurements were made of tho illumination in and 
outside tho woods, the ratio of total veitical to diffuse 
vertical illumination lieing also determined. From 
those tho daylight factors were calculated. Under 
Ilex agtttfolium the daylight factor was only 0-0 per 
cent and nothmg grow. In tho spruce and holm oak 
woods values such as 1-3 per cent were common, with 
3-10 per cent in the larch wood ami 2-11 in the oak 
wood.—C. P.- Martin : The raised beaches of the 
oast coast of Ireland. The pro-glacial raised beach 
described by Wright and Maufe on tho south coast 
of Ireland extends round on to the east coast and as 
far north as Co. Down. The Neolithic raised beach 
extends as far smith as Co. Wexford. The dating 
of the Neolithic raised beach by human implements 
found in association with it is unreliable. 

June 20.—Report of the Irish Radium Com- 
mittee for the year 1929. 14,730 me of radon wore 

issued for therapeut ic purposes. Reports from medical 
users give particulars of treatment of some 370 cases.— 
M. Grimes, Miss V. C. E. Kennelly, and H, A. Cummins: 
A study of fungi found in butter.—Miss V. C. E. 
Kennelly and M. Grimes : Pascilomycca hxbermcum ■, 
new HpecieH. 

Pabis. 

Academy of Sciences, May 19.—M. D’Ocagne : 
Pascal’s arithmetical machine. This old machme 
has been put into working order, by simple replace¬ 
ment of worn or corroded partB. It is noteworthy 
that m Dr. Roth’s machine (1841), one of the improve¬ 
ments claimed as new was realised m Pascal’s 
machme.—V. Grignard and J. Dceurre : The trans¬ 
formation of f-isopulegol into tf-oitronnellal. The 
isopulegol was passed over 50 cm. of glass wool, at 
500“ C., under a pressure of 25 mm. The p form of 
citronnellal was obtained with a good yield.—Jean 
Baptiste Senderens : The catalytic dehydration, m 
the gas phase, of the fatty alcohols in tho presence 
of alkaline bisulphates. Fused sodium bisulphato 
acts on n-propyl alcohol vapour at 126°-140° C„ 
giving water and propylene. Isopropyl aloohol 
reacts in the same way at 105°-110°C. The results 
obtained with methyl, ethyl, and isobutyl alcohols are 
also described.—Jean Effront: The chemical nature 
of amylose. Araylose is not a homogeneous product. 
At the temperature of the formation of starch paste, 
the starch undergoes a profound depolymerisation. 
During the ageing of starch solution, a molecular 
polymerisation is produced, giving rise to different 
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hexosancs. - W. Vernadsky : Natural waters rich in 
radium. An account of the various amounts of radium 
found in various natural wators Tho highest pro¬ 
portion found hitherto is in the subterranean waters 
accompanying a }>etioleuni dejwsit at Novyj Grozny j 
in tho Caucasus, amounting to more than 1 x 10“' Ha 
per cent.— Marcel Vasseur: The equations of Laplace. 
—A. Lokchine ■ The influence of an elliptical hole in 
a beam which undergoes tiending.—G. Maneff: Tho 
electromagnetic onorgy in the field of gravitation.— 
Henry Favre : An optical method for determining 
the internal tensions in solids of three dimensions.— 
A. Bogros . The structuie of the lithium lino 0708. — 
Mile. C. Chamie and Marcel Guillot: The centrifuga¬ 
tion of hydrochloric acul solutions of polonium. 
Photographic impressions of groupings of jxilomum 
atoms can be obtained with sufficiently active solu¬ 
tions of normal hydrochloric acid strength; and 
these give no precipitate on oontnfugation. Tt has 
still to be provod whether these groups pre-exist in 
the solution or whether they are fonnod in contact 
with the surfaco on which they are photographed. - 
E. Herzog and G. Chaudron : Study of tho mechanism 
of the corrosion of the duralmins hy sea water. Under 
oxygen pressures up to 90 atmospheres the losses of 
weight of tho alloys m Halt solution arc proportional 
to the pressure. The corrosion is very rapiu and the 
corrosion requiring five or six months at the ordinary 
pressure can lie obtained in 24 hours under high 
pressutes of oxygon.—P. Cordier : A new diaryl- 
alkyloxysuccinic anhydride - Fr de Rudder and 
H. Biedermann • The pymgenatiou of methano. 
The effects of the variables temperature (900“ C. 
to 1600° V ), pressure (20 mm. to 700 m.) and time 
of contact with hot tube (15 sec. to 0'01 sec.) have 
been studied mdoiiendently. The temperature appears 
to bo tho most important factor. Tho presonce 
of catalysts does not affect the reaction.—Mino. 
Ramart-Lucas, Milo. Biquard and Grunfeldt: Tho 
configuration of molecules in space. The absorp¬ 
tion in the ultra-violet of tho grouiw CH, and CH,. 
The saturated normal fatty acids, C\,H„ +I U0 1 H, 
possess for ultra-violet light an absorption coefficient 
which is practically independent of n. In the region 
2500 2200 A. the groups CH, and CH, cannot be 
regarded as chromophores.—A. Wahl and Jonlca: 
The influence of sulistitutions on the colour shades 
of the Bulphonated derivatives of stilbenc. A. 
Duparque : The causes of the differentiation of coals. 
—Jean Lombard : The Cretacoous of tho Gabon 
coast line.—Marcel Ma»cr< and Maurice Herbain : 
New experiments on the precipitation of nitrogenous 
substances in serums in the presenco of formaldehyde. 
--Henri Jean Frotzard : Arterial pressure and its 
measurement by tho pulse method. 

VlKNNA. 

Academy of Sciences, Mar. 20.—J. Poliak, M. 
Heimberg-Kraus, E. Katscber, and O. Luttig: The 
action of ehloro-Bulphomo acids on cyclic hydro¬ 
carbons. Sulpho-chlondes and other uroducts were 
obtained from benzol, toluol, xylol, di-phenyl, aud 
naphthalene.—M. Holly : Synopsis of the fresh-water 
fishes of tho Cameroon — M. Beier: Zoological expedi¬ 
tion to the Ionian Isles and the Peloponnesus, 9thjpart, 
Crustacea. Ampbipoda by S. Karaman and Deca¬ 
pod a by 0. Pesta.—A. Tornquiit: Perimagmatic types 
of east alpino ore deposits.—B. Knatter: One- 
dimensional non-comparable continua.—K. Manger : 
On laminable tn-grapns and powers of non-laminable 
graphs. — K. Manger and G. Nobeling : The n-leg 
theorem in locally connected continua.—G. Ndbeling : 
A refinement of the n-leg theorem.—G. Ndbeling i N- 
dimensional universal spaces (2). 
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Rationalisation of Research 

I jlOR the plain man and even more for the 
scientific worker and many Lmpire industries 
it is extremely desirable that some authoritative 
pronouncement should be issued detailing the 
ratson d Hrt and the lines of work of the several 
institutions and research centres in Great Britain 
which are endowed or supported by Goxmment 
grants Fvcn the scientific worker of tbt present 
day may be pardoned if he finds it difficult 
amongst an apparently bewilderuig number of 
institutes and research centres to pick out the 
one at which he can obtain the most authoritative 
information upon the work in whioh ho is in 
terested for the industrial inquirer the position 
is oven moro difficult whilst the farmer is often 
hopelessly lost when all he requires to know is 
the reason why a portion of his crop is failing The 
farmer wants thi answer at once he has lost all 
interest (having lost that part of his crop) six months 
later when au answer may arrive after he has 
been sent from pillar to post 

The last few >tars have witnessed thi advent of 
the Imperial Lcononuc Committee thi Empire 
Marketing Board the Government research labora 
tones connected with the Amy Nav\ and Air 
Force the several agricultural research and evpcn 
mental stations now in existence in the country 
increased by special linos of research undt rtakon at 
the Universities of Cambridge Edinburgh aiul so 
forth the Forest Products Research I aboratory at 
Princes Risborough the Jmpenal 1 orestrv Insti 
tute at Oxford etc Among these centres are some 
which are not directly endowed with Government 
grants The rest under the supervision of the 
first or second body above mentioned are it is 
believed influenced or stimulated to oarry on work 
and to build up collections the latter being either 
on a local or home standard, or on the far larger 
and more costly Empire one—those collections 
requiring buildings for housing and staff to look 
after them In other words the pendulum has 
swung with a vengeance and the pre War apathy 
appears now to be leading the country into un 
necessary (because unorganised) duplication of 
centres, buildings, exhibits and so forth 
Before the War the scientific inquirer had a few 
well known centres to which he resorted for in 
formation To take two examples Kew, with 
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its unrivalled collections of plants, timbers and so 
forth—a collection of such excellence that it would 
take years to reproduce anything similar and 
anything of less value would still necessitate the 
inquirer or student, having access to it, visiting 
Kew to complete his studies and investigations 
Another centre designed for answering economic 
inquiries and for housing collections of economic 
products was the Imperial Institute—starved of 
funds for many years, it is true but still inaugurated 
with a definite economic aim 

What is the position of the Imperial Institute 
to day ? From the annual report for 1929 written 
by the director Lieut General Sir William I urse 
and recently issued, it would not be easy for any 
but the highly technical expert to frame an answer 
and the ordinary scientific worker and specialist 
inquirer would perhaps find it extremely difficult 
For the report furnishes plentiful evidence that 
the Institute is engaged upon a wide series of 
economic inquiries and investigations involving 
elaborate research work How is this co ordinated 
with other research centres receiving Government 
grants ? 

It may be assumed that both the homo govern 
ment and all the dominion governments have a 
full belief in the importance and value of the w ork 
of the Institute The high commissioners of all 
the latter are members of the board of governors 
the truBteos include several cabmct ministers 
government departments are represented on its 
managing committee, as also are well known men 
of science and others representing commercial in 
terests The Institute consists of several depart 
ments for example plant and animal products 
department of which Sir David Pram is chair 
man of the advisory council mineral resources 
department of whioh Sir Richard Radmayne is 
chairman of the advisory council Ceylon rubber 
research scheme sericulture research Invcstiga 
tions into vegetable fibres, timbers crops for Konya 
Colony, improvement of Burma noe, and many 
other important investigations are dealt with in 
the annual report 

Tho work earned out by the Institute with the 
approbation of the Government, and more import 
ant still, the Treasury, is of the greatest value and 
its inception, although for so long cold shouldered 
may be regarded as an inspiration The Institute 
is a oentre to which all can resort, the senous 
investigator and the citizen who wishes to under 
stand something of the great Empire of which he 
is privileged to be a member The educational 
value of the Institute has been increased by the 
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addition of a cinema, and the provisions made for 
the visits of parties of sohool children, and no 
finer educational centre for the youth of Great 
Britain could be found 

This being the present position, has not the time 
amvod when it beoomes the duty of Government, 
m the interest both of the taxpayer and to prevent 
the wasteful and unnecessary duplication of work, 
buildings and exhibits, to have a list drawn up of 
all institutions existing m Great Britain whioh are 
mam tamed either wholly or in part from Govern 
ment funds or grants * This list should grvo details 
as to the exact nature of the work earned out by 
each tho reason or necessity for acceding to the 
demands for extra buildings to accommodate 
(xhibits, perhaps already existing m other institu 
tions in the oountry extra staff and so forth 
With such a list available it might be found 
that Government w as making grants to institutions 
for the purpose of carrying out work which was 
already being undertaken efficiently by existing 
institutions 

There would appear to be little doubt that suoh 
an inquiry is needed to avoid further waste of money 
both on the part of tho home government and 
on those of dominions and colonial governments 
The latter, as is well known, have received many 
calls of roctnt years to collect and forward speoi 
mens of a varying nature many of these require 
ments being duplications of previous ones already 
furnished to other institutions h urther, m certain 
eases these governments are being invited to make 
grants of money to specialised oduoational or re 
search oontros in Great Britain It would seem 
a duty imposed on the home government to be in 
a position to place before them a list of all centres 
engaged in tho particular line of education or 
research 

It is known that duplication of the kind to which 
attention is hero directed does exist It is also 
known that the average scientific investigator 
and the commercial man, unless in close touch 
with the centre of affairs, is bewildered by the 
apparent multiplicity of institutes and research 
centres some of which are apparently undertaking 
work or oompetmg with each other (m some 
instances unknowingly), in the same field A list 
of Government aided research institutions suoh as 
we have suggested above would largely prevent 
this duplication of effort and, what is perhaps 
indirectly even more important, would lead to 
wider use and fuller appreciation of the servioee 
whioh they can render to both science and 
industry 
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The Coxnpleat Anthropologist. 

Notes and Quenes on Anthropology Fifth edition 
Edited for the British Association for the 
Advancement of Science by a Committee of 
Section H Pp xvi+404 (London Royal 
Anthropological Institute, 1929 ) 6s 
HE first edition of this indispensable guide to 
field anthropology was published in 1874 
44 to promote accurate anthropological observation 
on the part of travellers, and to enable those who 
are not anthropologists themselves to supply the 
information which is wanted for the scientific 
study of anthropology at home ” This was a 
counsel of perfection , but there were no schools of 
anthropology in Britain then, and very few else 
where, and the risks of mistakes of observation 
were not fully appreciated, as a glance at the first 
edition shows Successive editions, and especially 
the fourth, in 1912, substituted for many of the 
original lists of direct questions a short outline of 
the land of information already acquired, with 
huits as to topics most worth elaborating It was 
realised that the whole subject of physical anthro 
pology w as best left to medically trained observers, 
and ps> chology to psychologists , and the general 
advance in method was held to necessitate careful 
definition of many of the commoner phrases and 
terms especially for those complex social systems 
which were now attracting the special attention of 
home workers, and eliciting some valuable obser¬ 
vations in the field 

In the present fifth edition, tho ‘ notes ’ have 
still further been expanded at the expense of the 
4 queues ’, and the whole work has grown almost 
beyond pocket book sire tho fourth edition runs 
to 288 pages, the fifth to 404 The increase is 
mainly in the section for sociology ’, which has 
been more than doubled in length , ‘ mam age and 
sexual relations ” alone being allowed seventeen 
pages instead of three, and the ‘ regulation of 
public life ” twenty instead of about six differently 
grouped The economic sections also have been 
very much remodelled All this reflects current 
tendencies m ' anthropology at home ”, and the 
realisation that customs are much more difficult 
to collect than war clubs The numerous defim 
tions which have been thought necessary are very 
carefully done, but some of them may have to be 
undone before this edition is exhausted Too often 
one has seen the definition of an anthropological 
word in an earlier edition of " Notes and Quenes ” 
used as a starting point for a systematic restate¬ 
ment of a whole problem The new section on “ Law 
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and Justice ” is admirably planned, and should be of 
the greatest use to administrators of native com¬ 
munities it puts the old sections on “ property ”, 
“ land tenure ”, and “ inheritance ” into a coherent 
setting and it is a question whether ” slavery ” 
should not be grouped with them The old sec¬ 
tion on “ morals ” seems to have vanished but 
‘ psychology ” has come baok, with sections on 
“ primitive mentality ” and on 44 dreams ’ It is 
always difficult to draw tho line between pure and 
applied science, and usually the compilers of this 
edition have been discreet, but there is a lapse on 
p 171 where, in a matter of child psychology, 

4 this point has been brought forward not so muoh 
for its anthropological as for its administrative 
value ” followed by remarks about depopulation, 
its causes, and a better position to deal with the 
problem ”, which are not anthropology at all 
When the fourth edition was published, the study 
of magic and of religion was in a chaotic and transi 
tional phase which gave popularity to the com¬ 
fortable term raagico religious ’ to describe this 
whole group of facts This usage apparently per 
sists , hut it is qualified by quite wholesome at 
tempts to dofine both ‘ religion and magic ’ before 
going on to discuss what may turn out to bo either, 
and the suggestions supplementary to the general 
requirement of sympathy and gentlemanly be 
haviour ’ in an anthropologist are excellent It is 
a much needed caution (pp 177 178) that while 
very few occurrences in the life of uncivilised 
peoples are without their religious aspect and 
ingredient, quite as few religious beliefs or observ 
ancos are unrelated to some occurrence or need 
in daily life ‘ pure religion and undefiled , in 
the philosophical and personal sense, is one of the 
more ethereal distillates of advanced cultures, 
and the occasions for religious acts are nghtly 
noted as being no lees social than economic The 
importance of native accounts of what happens, 
and of the native terminology for ‘ gods ’, devils ’, 
and other magico religious ’ paraphernalia, is 
also very properly emphasised The short section 
(p 184) on ” hero cult ” would have afforded 
almost no help at all to a field worker in ancient 
Greece, and would be little more useful anywhere 
else Of how many known heroes ' is it true that 
“ when a hero is associated with wax a cult begins 
to appear ” ? and when heroes are “ associated with 
death ”, what does this mean t 

I Under “ Arts and Sciences ” the section on 
“ decorative art ” has been remodelled, and 
oocasion should have been taken to bring its ter¬ 
minology up-to-date, and emphasise the import- 
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once of description* to supplement sketches. An 
unusually detailed specification of ‘ musical ’ 
instruments reflects the current interest in jazz ; 
there are apparently about fifty ways of making 
a noise by hitting something, and for sheer self- 
expression give me the “ open tubes which are 
stamped on a man’s thigh ” (p. 208). The direc¬ 
tions for recording native languages are entirely 
re-written ; much doubtless good advice is given ; 
the “ wise observer will resist the temptation to 
invent an alphabet of his own ”, but the Royal 
Geographical Society’s excellent rules for trans¬ 
literating place-names (and they can be used for 
much besides) have been cut out. The alphabet 
of the International Phonetic Association is re¬ 
commended instead, but not supplied. 

The valuable sections at the end, on photography 
and the collection of specimens, have been brought 
up-to-date ; and there is a fresh note on the kine- 
matograph, in which the solo omission is advice on 
the difficult art of bringing scientific films into 
Great Britain 

For the very moderate price of six shillings, this 
is a very handsome outfit of instruction, and sug¬ 
gestion also and the convenient arrangement is 
continued whereby the book, though prepared for 
the British Association, is published and distributed 
by the Royal Anthropological Institute from its 
library at 52 Upper Bedford Place, W.C.l. 

J. L. M. 


Early Literature of Acarology. 
Tijdsdchrift voor Entomntogie. Uitgcgeven door 
de Nederlandsche Entomologisohe Vereemging 
onder redactie van Dr. J. Th. Oudemans, Prof. 
Dr. J. C. H. De Meijere on Dr. A. (J. Oudemans. 
Docl 69, Jaargang 1926. Supplement KrUutch 
historisch overzicht der Acandogie. Eerste Ge- 
deelte, 850 v.C. tot 1758. Pp. viii + 500. Deel 
72, Jaargang 1929. Supplement. Knttsch his- 
toriach overzicht der Acandogie. Tweede Gedeelte, 
1759-1804 Pp xvii + 1097. (’s-Gravenhage 
Martinus Nijhoff, 1926-1929.) 

AMONG the Arthropods, the Acarina, or mites 
and ticks, would not generally be considered 
the most attractive group. It is, therefore, some¬ 
what surprising to find that they have received a 
large amount of attention from the earliest times. 
This is no doubt due to the fact that to their presence 
is attributable a long series of highly disagreeable 
oonsequonoes; and that man himself, his food 
materials and his domestic animals, have suffered 
conspicuously from their depredations. 
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The two parts now published of Dr. Oudemans’ 
historical review oontain an exhaustive account of 
everything that has been written on the subject 
down to the year 1804; a forthcoming part will 
carry the story on to the year 1850. The scope of 
the work being mainly historical, w6 do not find 
much space devoted to classification or to minute 
structural detail; the wealth of information, how¬ 
ever, on such points as the external characters, 
habitat, life-history, and distribution of the various 
species is amazing, and gives evidence of extra¬ 
ordinary labour on the part of the author. As an 
encyclopaedia of the knowledge of the subject up to 
the beginning of the last century, those volumes 
will have a permanent value. 

Whether the opprobrious terms addressed in tho 
Iliad by Ares to Athene, and applied by Hera to 
Aphrodite, can be held to refer to any membor of 
the Acarina may be thought doubtful, but that 
Dr. Oudemans is right in identifying the tormentors 
of Argus, the faithful dog of OdyBseus, with a well- 
known species of the Ixodidse need not be ques¬ 
tioned. Other references in the classics that may 
apply to mites or ticks are numerous, but in many 
cases there is an evident confusion between the 
Acarine pest and the true louse, which was natur¬ 
ally not recognised as belonging to another class of 
the Arthropods. Aristotle, however, distinguishes 
dearly between the louse ami the tick the ass, he 
says, is not infested by either; oxen, on the other 
hand, suffer from both. Ticks, but not lice, are 
found on sheep and goats. The name that ho gives 
to the external parasite of the dog is the same an 
Homer’s in the Odyssey , and also in a fable which 
he attributes to disop the same word is used of 
vermin that were draining the blood of an unfortu¬ 
nate fox. 

The uncertainty that besets all attempts at identi¬ 
fication of the forms mentioned by ancient authors 
becomes gradually cleared away as we approach 
our own times. It is not, however, until the intro¬ 
duction of the binomial system of nomenclature 
by Linnaeus in the tenth edition (1758) of his 
“ Systema Natur® ”, that the determination of 
species becomes to any large extent possible. Some 
descriptions of an earlier date are, however, suffi¬ 
ciently exact to enable us to be reasonably sure 
that we know the species referred to. The Araneus 
indicus coccineus major, for example, brought from 
the coast of Coromandel, and described by Petiver 
in 1701, is without doubt the mite now known as 
Trombidium gig as. There are, moreover, many re¬ 
cords of observations made in the seventeenth and 
eighteenth centuries which anticipate in a remark- 
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able manner the results obtained by work con¬ 
ducted on the lines of modem systematios Among 

those dealt with by Dr Oudemans are the discovery 
by Leeuwenhoek (1694) of the six legged larva of 
the mites, the description of the mouth parts of 
ticks in a letter by an anonymous contributor to 
the Philosophical Transactions of the Royal Society 
(1703), the observation by Luuueus that Tetrany 
chus tetanus, commonly known as the ‘ red spider 
spins threads with which it oovers the stems and 
leaves of trees A graphic account of the habits of 
the larval Thrombtdtum pustllum (the too well 
known ‘ harvest bug ’), with some mention of struo 
tural details, was given by Baker in 1763 Some 
t ears before this the earliest description of the larva 
of a Hydrachmd, or water mite, was published by 
Joblot, who adds to his account a figure, obviously 
< xaggerated, of the dorsal sculpture of this creature, 
showing a grotesque resemblance to a human 
face 

In his second volume Dr Oudemans treats of the 
further information gamed on the whole assemblage 
since the year 1769 ending his survey with the year 
1804 A brief summary is given of the earlier 
attempts made at a classification of the group, a 
problem which even at the present day is far from 
having received a satisfactory solution, Troues 
sart s scheme, adopted in the mam by Warburton 
in the Cambridge Natural History , being prob 
ably at present the most convenient m practice 
By the naturalists of the seventeenth century the 
term Acarus was used in a very wide sense, mclud 
ing, according to Dr Oudemans, larv® of Coleop 
tera, Lepidoptera and Diptera Successive ap 
proximations to a reasonable restriction of the term 
were made by O F Muller (1766), Fabncius (1776), 
and Latreille (1796) Dr Oudemans, being an ad 
vocate of stnot adherence to the rule of priority m 
nomenclature, has thought it his duty to revive 
several of the older names in place of those now 
commonly used Thus in the subgenus Plalyseius 
he sinks his own specific name subglabra in favour of 
tendms Schrank, which dates from 1803 The well 
known pigeon tick, hithorto generally spoken of as 
Argos refitxus Fabr , reverts to its original designa¬ 
tion of Argos columbarum Shaw So, too, Latrefile’s 
Cans vesperMumis (1802) beoomes Acarus testudo 
Risso (1790) The author us no lenient entio of 
mistakes m nomenclature , he does not spare what 
he considers to be the mistaken following of Neu 
mann in the Cambridge “ Monograph of the 
Ixodoidea ” 

The numerous illustrations, reproduced from the 
figures in the original works of authors up to the 
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beginning of the nineteenth century, serve to justify 
Dr Oudemans’ contention that many Acan were 
well described and figured in quite early times 
There is, nevertheless, much evidence that the pro 
duoers of these descriptions and figures, careful ob 
servers as they were, did not always succeed m 
appreciating fully the significance of what they 
saw Through the maze of conflicting records and 
determinations, Dr Oudemans important work is 
a safe and sufficient guide 
Apart from a few trifling printers errors, the only 
serious misprint that we have noticed occurs in a 
passage cited from Aristotle on p 61 of Part 1 
Here, though all the words are good Greek, the 
opening sentence of the speech is unintelligible as 
it stands Fortunately the necessary emendation 
is quite obvious FAD 


Modern Volumetric Analysis 
Volumetric Analysis By Prof Dr I M Kolthoff, 
with the collaboration of Dr H Menzel An 
authorised translation based on the German Text 
by Prof N Howell Furman Revised and 
enlarged by the Author Vol 2 Practical 
Volumetric Analysis Pp xiv+552 (New York 
John Wiley and bons, Inc , London Chapman 
and Hall, Ltd , 1929 ) 26s net 
OLLOW1NU on Vol 1 dealing with the general 
theory of volumetric analysis, Dr Kolthoff 
has produced a work on practical methods which 
m its way is different from the well known standard 
works dealing with the subject The author does 
not claim to deal particularly with special methods 
of apphod chemistry, but, as a matter of fact, the 
general considerations and the exhaustive discussion 
of general methods suffice to give the reader tho 
necessary indications for accurate procedure As 
an example of this, we have in Chap xm what 
appears at first sight to constitute a general die 
cussion of certain methods Actually the chapter 
is a very full description of lodometno processes 
for both inorganic and organic compounds The 
limitations of the methods and the author’s ex 
penence are given, the discussion of the errors and 
details being full enough for most purposes for 
example, the discussion of the hydroquinone titra 
tion on p 463 A short chapter is devoted to the 
useful iodate method developed by Andrews, and 
the use of bromate is likewise properly stressed 
The greatest interest of the book lies in its 
development of the fundamentals of volumetric 
analysis The chapter on calibration of measuring 
vessels, for example, puts the subject as suocinctly 
D 1 
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as can be desired from a general point of view 
There are some considerations, however, on this 
matter which might have been further emphasised 
It should be pointed out even more strongly than 
is done in this work that for the highest accuracy 
in volumetric analysis, the weight burette is 
essential if drainage and wetting errors are to be 
avoided For micro work these errors are even 
more important We are furnished with tables of 
‘ tolerances ’ for measuring vessels as laid down by 
various standardising institutions, but it is not 
clearly indicated that an error of nearly 0 5 per 
cent in a volumotnc determination of a constituent 
is possible, even when the highest grade of volu 
metric apparatus (with the usual tolerances) is used 
This is apart from errors due to purity of the 
standard reagents (see fctott, J Soc Chem Ind , 
40.64T, 1921) 

Chap u deals with a most important — and 
perhaps the most important—requirement of accu 
rate volumetric analysis, namely, the selection of a 
true standard substance and the specification of 
such a standard Wagner, Kuhling, bOrensen, and 
others have advocated rightly the selection of the 
least number of ‘ standard ’ substances and have 
laid down certain principles for testing the standard 
Various suggestions to this end receive considers 
tion and the arguments advanced by different 
authorities are considered, with the result that 
rules are laid down (p 47) for the requirements of 
a standard substance, particularly the all important 
question of stability and keeping properties There 
is one point m this connexion that wo do not think 
receives adequate recognition It ib not difficult 
to apply oertain tests for punty to a standard 
substance, but an important matter is to deter 
mine as accurately as possible the actual content 
of the standard substance, for example, sodium 
chloride, by an accepted gravimetric method 
of high accuracy Such a tost settles tho ade 
quacy of the standard, particularly of a stable 
standard 

In the section dealing with standardisation of 
acids, a number of primary standards is given, and 
it is satisfactory to note that the potassium lodate 
method receives proper consideration The methods 
of ‘ argentometry ’ are described in great detail in 
Chap vui, which likewise contains a full account 
of Fajan’s adsorption indicators This section 
makes pleasant reading, inasmuch as it indicates 
very clearly mdoed that the subject is really a 
branch of physical chemistry The last two 
chapters deal shortly with some of the more recent 
oxidising agents suoh as oeric sulphate, and with 
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the general applications of titanous solutions 
The work is very fully indexed 
Two points of criticism need to be made, namely, 
the continued use of the atomio weights of 1925, 
which includes titanium as 48 1, and the use of 
o o instead of ml It ib difficult to understand the 
latter feature in a book of this character, so 
philosophical in other respects Dr Kolthoff’s two 
books on “ Volumetric Analysis ” occupy a position 
by themselves, inasmuch as they deal with the 
subject from the point of view of modem theo¬ 
retical chemistry The reader cannot fail to per 
oeive a new presentation of old Bubjoots, for 
example, pp 279 284 on permanganate oxidations 
The whole work is to be oommended, alike for the 
use of Btudents and for general reference 

J J F 

A Directory of the Learned World. 

Index Generalta Annuatre Oinirdl dee Umverextis, 
Grandee Uloolee, Acadimxee, Archives, Bxblwthiquee, 
Institute saentifquee Jar dins botamques et zoo 
logvjues, Mustes, Obeervatotres, Slis Savantee 
Pubht sous la direction de Dr R do Montessus do 
Ballore Pp vi+F170+ BE228+US213+E39 + 
2322 (Pans Editions Spos, 1929-30 ) n p 
T N scope, as indicated by the sub title this annual 
-1 is akin to the well known Minerva Jahrbuch 
der golehrten Welt ” It is, however, very much 
less exhaustive, and the two publications differ in 
the methods of arrangement of their material 
Minerva ” presents, gazetteer fashion, a single 
senes of sections arranged in tho alphabetical order 
of the names of towns The ‘ Index Generahs ” 
provides a catalogue raieonni under the following 
group headings Universities and “ grandes 6coles ” 
(1147 pages), astronomical observatories (95 pages), 
hbranes and archives (270 pages), scientific in 
stitutes (118 pages), learned societies and academies 
(190 pages) Within each of the first four groups 
tho arrangement is by countries, the last group 
is subdivided according to subject and, within each 
subject, by towns, irrespective of country There 
is, of course, an alphabetical index of names of 
persons—65,000 references—and, finally, there are 
geographical tables enabling one to find one’s way 
to the whole of the information given regarding any 
particular place 

Many of the notices of the various institutions, 
etc , some 6500 in number, are in their native 
languages, where these are French, English, German, 
Spanish, or Italian The date (year) up to which 
the information has been corrected is in most cases 
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given Prefixed to the sections relating to the 
universities of France, the United States of America, 
Spam, and Italy, are short accounts ctf the organise 
taon of higher education m those countries An 
account is also given of the organisation of Btudies 
in the University of London, as being typical of 
British universities m general In the index of 
persons' names references are not merely to pages 
but also to subdivisions of pages The pages being 
small and the names being printed in bold type, 
this makes the tracing of references an easy matter 
Provision is made for enabhng authors who wish 
to exchange original memoirs with others to 
advertise the fact 

In the preface, contributed by M Appell, the 
well known Hector of the University of Pans, it is 
claimed as a ment of the method of arrangement 
adopted that it shows ‘ avec une clartx' toute 
frangaiso le rang de chaquo pays au point de vue 
intellectual ” a thankless service, of dubious value, 
more likely to attenuate than to strengthen those 
relations on the intellectual plane between the 
peoples of the world which are to pavo the way, 
according to M Appell, for the advent of the 
veritable League of Nations It would bo easy but 
profitless to compare and comment on the alloca 
tions of space m the “ Index ” to the various 
countries, but there is one country the almost total 
exclusion of which compels remark, the more so 
in that its cultural relations with France were once 
very close—Russia The only references under 
the heading USSR are to two astronomical 
observatories, and the same remark applies to the 
Ukraine and Turkestan It would seem that tho 
editor holds the conditions of a socialist State to 
be such as to vitiate the pursuit of all branches of 
knowledge, exoept knowledge of the celestial bodies I 
Minerva (1030) devotes 59 pages to Moscow alone 
and gives information about universities at fourteen 
places m Russia which are not even mentioned in 
the ‘ Index Generahs ” 

The preparation of the ohapter relating to uni 
versifies in the British Empire was, or could have 
been, made comparatively easy by using the 

Universities Yearbook of the British Empire ” 
Reoourse to this could have prevented such mis 
takes as omitting the University College of Swansea 
and London Day Training College, and the teaohwg 
staff of the largest English umvorsity college for 
women (Bedford) 

Although still marred by deficiencies m regard to 
balance and too many inaccuracies in detail, the 
“ Index Generalos ” has greatly improved since its 
first appearance in 1910 
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Hyde Park its History and Romance By Mrs 
Alec Tweed io (nde Harley) Abridged revised 
edition Pp vu + 239 + 29 plates (London 
Besant and Co , Ltd , 1930 ) 3 s 6 d net 
This is an abridged and revised odition of a book 
published m 1908, which m many parts has been 
largely rewritten For Mrs Tweedie a point is 
that of to day She brings the story of Hyde 
Park down to its mobilisation in 1926 during tho 
great strike, and refers to tho danger of Socialist 
proposals to day for its popularisation as a sports 
ground bhe follows the Park through its many 
vicissitudes from the grants of land east of Tyburn 
from the King to St Du ns tan m 960 and of 
Geoffrey de Mandeville, who fought at Hastings, 
of the Manor of Hyde to the abbey at Westminster 
Under the Tudors after the suppression of the 
monasteries it became a Royal hunting ground , 
but it was not until the return of Charles IT that 
it really entered upon its function as a centre of 
social gathering, primarily for the Court and its 
hangers on J*or long tho people were not ad¬ 
mitted Nevertheless Hyde Park serves as focus 
for more than one side of our earlier social history 
Its neighbourhood was infested with footpads 
and highwaymen, and Tyburn, with its sinister 
associations of the hangman and the Triple 
Tree ’.was within its purlieus 

Mrs Tweedie s book is an entertaining and 
gossipy narrative, instructive in its glimpses of 
English life and history but she is a mistress of 
irrelevance This is not entirelv a fault as it 
usually permits her to introduce matter which 
adds colour to her background Little asides 
of social incidents and changes to day, perhaps 
not even remotely connected with the Park, will 
have a value for the historian of the future Their 
place and meaning become clearer when it is 
understood that the pageant Heart of Empire 
to be held at the Albert Hall in October next 
while the Imperial Conference is sitting is based 
upon the book No doubt Mrs Tweedie hail 
in mind the public before whom the book will be 
brought in this way They will treasure it in 
the future when overseas, perhaps most of all 
for those same little touches from the London of 
to day 

L’ atomistxca modema t la chxmica Per Dott M 
Haissinsky Pp xiv+315 (Milano Ulnco 
Hoeph, 1930 ) 35 lire 

The enormous strides made during the past few 
years in the knowledge of the inner structure of 
the atom, developed principally by physicists 
making use of phvBical and physioo mathematical 
methods, have led to the publication of numerous 
works dealing with this branch of modern physics 
The author considered, however, that a need existed 
for a book dealing with Buch subjects more from 
the chemical point of view In tho preparation 
of the present volume, the requirements of the 
chemist m particular have, therefore, been borne 
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in mind, and the treatment adopted should 
present little difficulty to any reader conversant 
with the ordinary fundamental conceptions of 
physical chemistry 

The first two chapters are devoted to elementary 
notions concerning molecules, atoms, electrons, 
thermodynamics, and the quantum theory The 
third treats of the Bohr atom as the basis of 
modern atomistics, emphasis being laid on points 
of immediate importance in the study of chemical 
problems The remainder of the book is con 
reroed with atomio chemistry proper, and is 
dominated by the fundamental idea that chemical 
phenomena are due to the laws governing physical 
phenomena in general, namely, the laws of ener 
getios and probability The extent of the ground 
covered may be judged from a brief summary of 
the contents of the nook, these including Elec¬ 
tronic theory of valency Bohr’s theory and its 
applications, electronic structure and ionic radii, 
deformation of electronic orbits photochemistry , 
radiochemical hypothesis , catalysis and adsorp¬ 
tion , wave mechanics, and Fermi’s statistics 
Each chapter is followed by a useful bibliography, 
and an author index and a list of the tables included 
in the text are given at the end of the book The 
print is good, the proofs have been carefully 
revised, and the whole is well up to the Hoepli 
standard of production The price is commendably 
moderate 

Mechanism of Enzyme Actum and Associated Cell 
Phenomena By F F Nord Pp lx + 78 
(London Baillifre, Tindall and Cox, 1929) 
9s net 

With our present knowledge of enzyme processes 
any conception of their mechanism must be 
essentially highly speculative In the work under 
notice the author makes no claim to deal com¬ 
prehensively with the subject of enzyme ohemiatry, 
but confines himself to a limited aspect of this 
wide field The book deals almost exclusively 
with the subject of yeast fermentations, while the 
probably related subjeot of muscle chemistry and 
the various other enzyme processes of animal 
physiology receive little or no attention 

The work of Harden and Young on alcoholic 
fermentation is summarised and discussed m con 
junction with the findings and views of other 
workers in this field Evidence for the presence 
and rdle of intermediate compounds m yeast 
fermentations is examined, and a short account 
is given of the information obtained as to the 
oourse of fermentation reactions by the use of 
alkaline sulphite as a means of influencing the 
part played by acetaldehyde as an intermediary 
A whole chapter is devoted to the discussion of 
the problem of ‘ activation ’ of enzymes, and 

r cular attention is directed to the part played 
simultaneous reduction and oxidation in 
fermentation processes 

In its literary style the work ib somewhat 
laboured and occasionally obscure, while the 
execution of the diagrams also leaves much to be 
desired in the way of clarity The information 
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presented has obviously been carefully oollated , 
nevertheless, the reviewer has been unable to find 
authority for the statement, on p 10, that the 
gamma fructose present in cane sugar is partially 
onolised 

A good bibliography greatly increases the value 
of the book as a concise presentation of the 
ohemistry of yeast fermentations 

Htstoire des sciences mathematiques dans l antiquity 
hdUnxque Par Prof Gmo Lona (Science et 
civilisation Collection d exposes sjmthdtiques 
du savoir humain) Pp vi + 216 (Paris 
Gauthier Villars et Cie, 1929 ) n p 
This is probably the best short history of Greek 
mathematics which has vet been published It has 
all the clearness and charm of a French popular 
exposition of a diflioult subject, it also gives, un¬ 
fortunately (in the copy submitted for review), a 
striking proof of the carelessness of French book 
production, fourteen pages being entirely blank 1 
Prof Lona gives a brief general sketch of the 
earliest steps, with the presumed debt to Egypt and 
Babylonia, takes a conservative view as to Thales 
and Pythagoras, and reserves most of his space for 
the later mathematicians whose works are extant 
He is particularly good on Euclid, Archimedes, 
and Apollonius and enlivens the end of his little 
book by several examples of the amusing ooncrete 
problems m which the Greeks dehghted and which 
were sometimes engraven on the tombs of their 
ancestors 

There is a very useful short chapter at the end, 
giving the applications of Greek mathematics to 
then: astronomy and views of the universe This 
supplies the link needed m many accounts of early 
Greek science The bibliography is well chosen 
and up to date, giving both the latest editions of the 
texts and the best books discussing the results 
F S M 

List of the Verlebrated Animals exhibited in the 
Gardens of the Zoological Society of London , 1828- 
1927 Centenary edition m 3 volumes Vol 2 
Birds By Dr G Carmichael Low Pp vm + 
832 (London Zoological Society, 1929 ) 26 s 
A COMPANION volume to that on “ Mammals ”, 
already noticed in Nature, and like it a most 
useful work of reference It includes the names of 
2330 birds which have appeared m the London 
Zoo, and in addition gives the geographical races 
of many of the forms All the essential catalogue 
information acoompamos each scientific name—the 
most important synonyms, the geographical dis 
tnbution, references to a good description and to a 
coloured figure where Buoh exists The English 
name or names of each species is given—an lm 
portant item for the museum official who has to 
label birds, and, sinoe each name is indexed, for the 
reader who wishes to know the exact si gmfina.nnft 
of colloquial names used in books of travel and the 
like So authoritative a list should help to stereo¬ 
type the popular names of foreign birds, which are 
sometimes in danger of having as many popular as 
soientifio synonyms 
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Letters to the Editor. 

[The Editor does not hold hunetlf responsible tor 
opanons expressed by hte correspondents Neither 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

A New Theory of Magnetic Storms 

Air attempt to infer the course of events when a 
neutral ionised stream of parts lee from the sun is 
direoted towards tho earth has now led to results 
which we believe indicate how magnetic storms are 
produced A full discussion of the phenomena in 
volvee the solution of numerous mtncato mathe 
matical problems, many of whioh have not yot been 
attacked m detail, but it seems possible to outline 
the main sequence of events 

The motion of a neutral ionised stream in the 
earth s magnetic field was investigated by one of us 
in 1923, 1 and it was concluded that the stream would 
be soarcely deflec ted by the fiold, though some Rhght 
convergence would occur within about one earth 
diameter from the earth s centre O (Fig 1) 

No indication <w to how such a stream could pro 
dvuo magnetic storms and aurorae was obtained It 
would seem that this failure was due to the asmimp 
tion there made that the stream had envelopod the 
earth for a tune long enough to enable a steady state 
to be set up, whereas it now appears that magnetic 
storms are essentially connected with the approach 
of the stream towards the earth The important 
changes in the stream occur within a fow earth radii 
from O, and beyond this distance the former con 
elusion that the stream travels almost without do 
flection remains valid 

The stream is in effect a highly conducting body, 
and as it enters the earths field electno currents 
flowing parallel to its surface are induced in the 
surface layers, so that the interior of the stream is 
nearly shielded from the earth s field Outside the 
stream the magnetic effect of the currents is roughly 
equivalent to that of an ‘ image ’ magnetio doublet 
at a certain point inside the stream , m the equa 
tonal plane the held between the earth and the 
stream is increased in intensity It is aa if the current 
layer, as it advances towards the earth, pushes for 
ward and crowds together the earth s lines of force 
We identify this change with the observed increase 
in the earth s honzontal force during the first stage 
of a magnetic storm Detailed examination shows 
that the magnitude of the effect, and its time scale, 
depend almost entirely on the kinetio energy of the 
stream per unit volume, if the velocity of the stream 
is of the order 1000 km /seo , the density requisite to 
explain the first phase of an average magnetio storm 
(taking aocount of the shielding effect of tho Heavi 
side layer) is roughly of the order 10 ** gm /o o , 
this might be provided by about 1 S calcium ions or 
60 hydrogen ions per c o 

The magnetio energy of the field is increased during 
this phase at the expense of the kinetic energy of the 
stream , the retardation of the particles occurs m the 
current layer, which is continually increased in mass 
density by the onooming of particles from behind 
Ihe retardation is greatest at that part of the front 
of the stream [A m Fig 1) which is moving along the 
direct line from the sun to the earth’s centre 0 , on 
either aide of A the stream will advance relatively to 
A, and the earth will beoome partly enclosed by the 
stream, the surface B'BACO' will oontmually 
close m, at a diminishing rate, upon the earth, 
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whether it actually reaches the earth’s atmosphere, 
in the equatorial plane, will depend on the density 
of the stream, ana the length of tune dunng which 
it is directed towards the earth (this is determined 
by the angular breadth of the stream viewed from 
the sun) 

In the second (which is the mam) phase of a mag 
netio storm the earth s horizontal force is decreased 
We attnbuto this to the formation of a westerly 
current round the earth, due primarily to the flow of 
chargee across the space behind ’ the earth (viewod 
from the sun) Along the sides BB , CC of the en 
closure there will be charged layers BB' positive and 
CC' negative, duo to the polarisation of the stream 
by tho magnetic field The charges in these layers 
will be subject to an outwaid electrostatic force, and 
the positive ions along BB will cross ovor to CC, 
partly guided by the earth s hold The electrons 
along CC cannot flow along the reverse path be 
cause of tho greater deflecting influence of the field 
upon them but negativo charges from above ’ and 
* below the equatorial plane will travel along the 
earth s lines of force to neutralise tho charge of the 
ions moving from BB' across tho gap The details 
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of the piocees are not yet clear, but it appears likely 
that a westerly current can thus bo set up round the 
earth It can be shown that the current nng, if 
formed, can persist m mechanical and electromagnetic 
equilibrium for some days after the cessation of the 
onward flow of particles from behind Tho gradual 
dissipation of this nng current corresponds to the 
final phase of the storm 

One of the distinctive features of the theory here 
outlined is the distance from the earth within which 
the mam electno currents flow, namely, a few earth 
radii, they are outside the earth s atmosphere 
(though secondary currents are induced therein), 
but they are much nearer the earth than the currents 
(m the equatorial plane) discussed by Birkeland, or 
the equa tonal current proposed by Prof 8 termer 
and associated by him with the decrease of latitude 
of aurorae dunng magnetio storms 

We have not examined closely the extent to whioh 
the stream will causo inflow of ions and electrons 
into the earth s atmosphere in the polar regions, or 
how this inflow will give rise to the observed currents 
along the auroral zones, but it seems likely that 
present thcones of the aurorae will need to be modi 
fled, because the particles of a neutral stream can 
approach much closer to the earth, m the equatorial 
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plane, than the single charged particles hitherto 
considered. This must also have an important 
bearing on the theory of radio echoes, should it be 
proved that these are produced outside the earth’s 
atmosphere. 

S. Chapman. 

V. C. A. Fkrbabo. 

Imperial College of Science, 

South Kensington, 

London, S.W.7, 

June 20. 

1 Pne. Cami. PHI. 8oe., X. 077; 1023. 


Method of obtaining a Visible Spectrum of Waves 
of Radio Frequency. 

In the course of a research on the heating effects 
of radiation of wave-longths 10 to 200 metres, it woe 
found that for a given wave-length there is a maximum 
heating effect produced m a medium the specific 
conductivity and dielectric constant of which are 
connected with the frequency by a simple law. This 
law, proved theoretically as well as shown experi¬ 
mentally to hold for dilute solutions, is 
20 . 
nZJ 1, 

where c ■» specific conductivity in absolute units, D -- 
dielectric constant, and n = frequency of wave. This 
law accounts for the curious selective heating effects 
observed m such high frequency fields, which give 
promise of great application in medical scienoe. 

The above relation suggested that it might be 
possible to produce a spectrum of a radio-field, where 
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a line would by its position in the speotrum indicate 
the wave-length emitted by a valve oscillator A 
jelly of about four per cent agar-agar in distilled water 
was impregnated with finely powered tetriodo- 
mercurate of silver. This suostanoe is orange-red 
when hot and canary-yellow when cold, the ohange 
being quite sharp at about 35° C. (It is used and 
described by Pariseau, Can. Med. Assoc. Jour., 20, 
146; 1629.) A glass tube was filled with the jelly, 
a small section at a tune, a few drops of an electrolyte 
being added to the hot jelly before each addition, so 
that the conductivity increased as we passed along the 
tube. When the completed tube was placed in the 
field of radiation of on oscillator, it was found that 
if there was sufficient intensity, a red patch appeared 
in the jelly in a position where the conductivity was 
that determined by the relation given above. The 
accompanying photograph (Fig. 1) shows how the 
devioe acts as a crude spectrograph. The oolour 
ohange is quite marked but is difficult to reoord 

Neither thedieperaion nor the resolving power ore 
at present great, but an attempt is being made to 
jyepare a film of the substanoe in whioh the oon- 
Uo. 3169, Vol. 126] 


ductivity will vary continuously. Interesting results 
might be found with ultra-short waves, as any ehangea 
in the diolectrio constant would show themselves os 
anomalous dispersion, as do ehangea in the refractive 
index with light. 

J. 0. McLennan. 

A. C. Bubton. 

The Physical Laboratory, 

University of Toronto, 

June 28. 


Isolation of the Film Responsible for the Passivity 
of an Iron Anode In Add Solution. 

A becent paper (J. Chem. 8oc., 1930, p. 478) showed 
that the direct solvent action of dilute sulphuno acid 
on ferrio oxide films is very alow. The rapid removal 
of a feme oxide film from iron by acid is due to the 
formation of the local oell iron/acid/feme oxide, whioh 
produces cathodio reduction of the feme oxide to the 
rapidly soluble ferrous oxide. If the whole surface 
receives anodic treatment, this cathodic reduction is 
prevented, and hence an iron anode may remain 
passive in acid solution. 

Further work has now shown that it is possible to 
isolate the film responsible for this type of passivity. 
The electrodes used consist of cold-rolled eleotrolytio 
iron abraded with No. 1 emery and degreased in carbon 
tetrachloride. The anode, fixed at 70° to the hori¬ 
zontal at a distance of 4 5 om. from a vertical oathode, 
is viewed continuously through a binocular micro¬ 
scope. The eleotrolyte is normal sulphuno aoid, and 
time is allowed for the dissolution of any ‘ air-formed ’ 
films. An e.m.f. of 0 volts is then applied to the 
cell; the anode at first is active. Buffering corrosion, 
hut soon passivity sets in, and evolution of oxygen 
commences. If the circuit is now broken for a short 
time, and restored, the anode is found once more to 
be active, and iron passes into solution ; in due course, 
passivity returns, and in this way the iron can be made 
active and passive alternately. 

Microscopic observation shows that during the 
passive periods, the anode is quite bright; but when, 
after the ‘ off ’ period, the current is again turned on, 
a senes of horizontal shadow-fringes pass upwards 
over the surface, due to the wrinkling of a surface 
film. This film must have been present in optical 
contact with the metal during the passive stage ; but 
it only becomes visible when the metal immediately 
below it is dissolved away. By alternately making 
and breaking the circuit (with variation of the e.m.f. 
between 4 and 6 volts, if required), it is possible to 
separate the transparent film intact from the electrode 
over quite large areas. Success depends on making 
and breaking the circuit at the right moments, chosen 
by watching the appearance of the skin through the 
microscope. The current is employed to undermine 
the skin, and prevent its destruction, whilst the ‘ off ’ 
periods serve to produce the local failure of the skin 
required for the commencement of undermining, and 
at later stages may be used to destroy the film at any 
points where it adheres too obstinately to the metal 
(this destruction is caused by the formation of the 
local oell iron/aoid/oxide). 

The film Is lees easy to preserve than that obtained 
from iron rendered passive in potassium chromate 
solution (J. Chem. Soc., 1927, p. 1020); the fragments 
readily twist themselves into masses recalling ‘ cob¬ 
webs r , whilst in some cases the film, as it peels from 
the anode, rolls up 'like a carpet’ into long tight 
rolls, which under low magnification may be mistaken 
for fibres. But although mechanically flimsy, the 
films are stable ohemically and can survive an hour 
in normal mlphurio acid, provided they are free from 
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metallic iron Some specimens of iron have yielded 
a skin containing opaque inclusions — no doubt a 
further example of the ‘ interlocking ’ of oxide and 
metal studied m earlier work (Evans and J Stookdale, 
J Chem Soc , 1929, p 26S1) 

„ The .£e« ult « confirm the views of Hedges (J Chem 
Soc , 1928, p 979), that anodic passivity—like other 
typ«—w due to a protective film Srnoe Benedicks 
and Sederholm (Z Phyt. Chem , 188, 123, 1928) have 
photographed the film which causes passivity m 
mtno acid, it may now be claimed that, for each 
important type of passivity, the film responsible has 
been rendered visible 

The removal of oxide films by the cell iron/liquid/ 
feme oxide, which takes place so rapidly in acid, 
occurs slowly m neutral solutions Mr 8 C Bntton, 
working m this laboratory, has found that heat tinted 
iron kept in oxygen free N/10 potassium chloride for 
two weekn Iohob its colour, a similar treatment ap 
pears to be capable of removing much thicker films, 
such as mill scale, and also films too thin to be visible, 
the removal proceeds at least in part by undermining 
These facts may explain the important discovery of 
McAulay and Bastow (J Chem Soc , 1929, p 81), 
who found that mere immersion in oxygen free 
potassium sulphate brought iron specimens to a 
standard state in whit h subsequent movements 
of the electrode potential were reproducible and inde 
pendent of the previous history 

Ulick R Evans 

University Chemical Laboratory, 

Cambridge, Tuly 1 


starvation the number of males decreases and there is 
a preponderance of females Ihe net result is that 
while life lasts there is an oscillation of the sex ratio 
Graphically, the curve representing this oscillation has 
an axis which slopes somewhat from a slight excess of 
males to a lower proportion of males with increase in 
starvation period 

The oscillating nature of the change in sex ratio 
indicates that either some forms ohange from one sex 
and back again, or that oertain forms of both sexes 
change to the other sex after different periods of 
starvation The conclusions reached are that either 

1 A proportion of the population is stable as regards 
its expression of sexuality, while a proportion is more 
easily converted to the opposite sex one way or the 
other, or 

2 That forms of either sex may be changed to the 
opposite sex but that there are gradations of sexual 
stability only upset after varying periods of time 

The effect of nutrition on sex determination un 
doubtedly takes place per medtum of its effect on the 
biochemical and biophysical state of the body fluids, 
and through them also on the germ cells In insects 
one does not consider that more than two sexes occur, 
but the results briefly quoted above indicate that there 
are at least gradations in constitution which show a 
relation between nutritional Btatus, dependent on time 
of starvation, and the ultimate sex expression 

F O Holdaway 

Australia House, 

London, W C 2, June 25 


Nutritional Status and Sex Determination 
Rkcknt correspondence in Naturn (R R Gates 
and D V Daran, Mar 1, p 309, and D M Cayley, 
April 5, p 527) indicates that diversity of opinion still 
exists in regard to the question of ‘ multiple sexes ’ or 
nutritive heterothallium ’ m the fungi The lower 
plants have yielded a great deal of information of a 
fundamental nature on sex, and the outcome of such 
correspondence must certainly be a further advance of 
knowledge with its applications not restricted to the 
fungi 

Nutritional status was long ago considered to play 
a part m sex determination in animals, but, largely 
through lack of well controlled experiments, the idea 
lost favour Nevertheless, evidence from a variety 
of sources is redirecting attention to the question 
Thftt nutritional state, without any relation to such 
phenomena as parasitism, may affect the ultimate sex 
expression in inseats is the conclusion I have reached 
as a result of studies on the ‘ flour beetle ’ Trtboltum 
confueum Duval The evidence will be published m 
greater detail in the near future, but a summary at 
thepresent tune may be of interest 
The sex ratio of newly hatched unfed larvae, under 
controlled conditions of temperature, humidity, light, 
nutrition of the parents, ana subsequent nutrition of 
the larvae, has been altered by starvation The altera 
tion m sex ratio waa not due to differential mortality 
of the sexes, since the ohange was considerably larger 
Chan.the toted mortality up to pupation, when it waa 
possible to determine the sexes by genitalia character* 
(The mortality ranged from 0 to 2 per oent, with an 
average of I 2 per oent) However, the ohange m sex 
ratio is not a simple relation between starvation and 
the production of a preponderance of one sex, or 
between tune of starvation and resultant sex ratio, for 
with one day’s starvation there is an increase in the 
preponderance of males, while with two and three days’ 
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A New Band System probably due to a 
Molecule CP. 

Whkn investigating the band spectra of phosphorus 
I tried a discharge in a mixture of argon and phos 
phorua vapour This discharge, with suitable arrange 
ments of tne concentrations of the two gases, shows an 
intense and extended band system in the wave length 
region X4000 X2900 A winch does not occur in pure 
phosphorus vapour So far as 1 am aware it has not 
Hitherto been recorded At the same time the Swan 
bands of the C, molecule are very intense in the 
visible region, obviously due to tap grease and sealing 
wax As in a mixture of argon and a small trace of 
nitrogen, under the same conditions of disohaige, the 
CN bands are specially strong (the C, bands of course 
also being present), it seems very probable that the 
new band system is due to a molecule CP which would 
be the analogue of CN So far as I know, such a 
molecule, or a molecule (CP), which would be analo 
go us to (CN),, has not been found chemically If the 
above conclusion that the new band system is due to 
CP is correct, it might be possible also to get ohemioal 
evidence of some simple CP compound In order to 
obtain a further test of the above conclusion, an 
attempt is being made to get exposures strong enough 
to show the bands due to the isotope molecule C"P 
which would make possible a definite identification of 
the emitter of the bands in question 

The structure of the band system and the single 
bands is very simple and in agreement with tne 
assumption that they are the analogue to the *2 *2 CN 
bands The fine structure is clearly resolved except 
near the heads Only one R and one P branch seem 
to be present The distance between head and origin 
of the bands is very small, corresponding to a large 
alteration of nuclear dutanoe A preliminary vibra 
tional analysis yields the following formula for the 
heads 

r = 29103 6 + [832 4(i/ + *) - 5 44<t/ + 4)n 

-[1289 0(1/ +f) -fl 75(t/ + J)»] 
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The above formula does not represent all the 
bands which have been found, because there are 
certain striking perturbations in the vibrational levels 
of the upper state involved The 3rd, 4th, and 5th 
vibrational levels of this state are shifted in the 
direction of higher energy by an approximately con 
stant amount of about 4 5 cm 1 (the measurements 
being accurate to within l cm '* or probably less) 
This is soon especially well in the u curve for the 
upper state, which is approximately linear, only the 
2nd and 5th points lying far off it by about the same 
amount but in op|>osite directions Similar per 
turbations have been found in an extended band 
Bystem of P, (\3500 2000 A ) which is also under in¬ 
vestigation 1 In this case these perturbations make 
the vibrational analysis very difficult because they 
occur both in the upper and in the lowor state 

G Herzukrg 

H H Wills Physical Laboratory, 

University of Bristol, 

Tuly 3 

1 Put of this bond intern mi dlicovered twenty three yean ego 
by O outer (Sat J wiu PM 5,1 1807) 


Differentiation In the Dartmoor Granite 

In his presidential address to the Devonshire 
Association on Tune 24 Mr R Hansford Worth 
dovotes a section to a brief survey of Dartmoor geology 
and states, infer alia, that he cannot accept the idea 
of differentiated types of varied age for tnis granite 
mass 

As Mr Worth points out, the granite as a whole is 
remarkably uniform in type, despite textural con 
treats But variants from the standard type are 
numerous, and their time relationship to this tyjw is 
often demonstrable 

Classified according to the 0 I P W system (based 
on detailed chemical analyses), these variants range 
from TI 4 (2)3 8(4) to I 4 1 2', with extreme 
types represented on one hand by highly biotitio 
vein ooeurrenoes and, on the other, by considerable 
masses of quartz felspar euteotio and pegmatite 
The great bulk of the granite vanes little from the 
type 1 4 2 3 which may be conveniently adopted 
as the standard But the symbols for a suite of tlurty 
granites representative of Fast Dartmoor, for example, 
reveal a graded and significant variation, which is 
more clearly shown in the following table 



(Arnlyui by H F Hinrood ) 


In West Dartmoor, variation is still more striking 
i Notwithstanding this wide range of mass com 
position, biotites separated and analysed prove to be 

#0 3169, Vol 126] 


van ©tally identical, and are associated with the same 
characteristic aooeesory minerals 

Essentially the same variation trend is displayed 
by many granite complexes, both British and foreign, 
in which the mass relation between differentiates and 
standard typos also vanes As applied to such com 
posite granite masses, ‘ stages of intrusion imply 
nothing more than bnef local pauses m the intrusion 
pioeess 

The variation bnefly indicated above is closely 
concerned with the tectomo history of the Dartmoor 
gram to, its anatomy, and its space form m relation to 
the country recks and to the granites farther west 
These problems are complex indeed, and admit of 
amicable and stimulating exchanges of opinion 

A Bbammail 

Geology Department, 

Royal School of Mmes S W 7, 

July 2 


Influence of Nitrogen Dioxide upon the Ignition 
Temperature of Hydrogen-Oxygen Mixtures 
H B Dixon has observed that the ignition tom 
perature of hydrogen oxygen mixtures may be lowered 
so much as 200° C by small quantities of nitrogen 
dioxide Hmshelwood 1 * and hisoo workers, who m 
vestigated this reaction afresh found that the nitrogen 
dioxide concentration must he between two definite 
limits to give the observed effect, and when the nitrogen 
dioxide concentration is above or below these limits, 
only a slow combination of hydrogen and oxygen 
ensues Up to the present, it has not been possible to 
give a satisfactoly explanation of the phenomenon 
Now, according to Mecke,* * one of the oxygen 
atoms m nitrogen dioxide is relatively weakly bound 
(77 Cal ) On the other hand, in the chain mechanism 
proposed by Bonhoeffei * and Haber • for the hydrogen 
oxygen combination, reactions are involved which are 
considerably more exotheimio than 77 Cal 

It is legitimate to assume that the nitrogen dioxide 
is especially fitted to take up tho energy of the ‘ hot ’ 
molecules produced in these reactions and then dis 
sociates thus NO,—>-N0 + 0 The oxygen atom 
formed in this manner can then cause further reaction 
to take place When the nitrogen dioxide concentre 
tion is great enough to form sufficient oxygen atoms, 
explosion takes place at a lower temperature ’ (This 
is the lower limit of nitrogen dioxide concentration ) 
Again, it has been shown* that the reaction 1, 

O + NO,—►■NO + O,, 

takes place more frequently than the reaction II., 

O + H,—► OH + H, 

when it is assumed that the oxygen atom is not very 
strongly excited, which is, however, scarcely the case 
m these examples The three body collision reaction, 
O + H,—> H t O, which yields very ‘ hot ’ molecules, is 
likewise slower than reaction I 

Hence it follows that when the nitrogen dioxide 
concentration rues, the probability of the oxygen atom 
disappearing through reaction I becomes greater and 
greater, until eventually the nitrogen dioxide concen¬ 
tration reaches a point where no explosion due to 
oxygen atoms develops. (This is the upper limit) 
Taking suitable values for the velocity and the 
mechanism of an individual reaction, it is possible 
to derive the sharp limiting values of the nitrogen 
dioxide concentration observed by Hinshelwood (bo 
oit) The influence of nitrogen dioxide upon the 
ignition temperature of CO - O, mixtures found by 
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Bagulm and Semenoff • likewise finds a similar ex 
planation 

Hans Joachim Ischumacueb 
(International Research bellow) 
Princeton University 
Punceton May lb 

* Hibson Ml Hluhelwool Tram Faraday Aoo M. 5j» 1928 

1 ihonpaon uni Himbrlwuod lrr Roy Me AIM 219 1929 

> B Mi eke Z phyt (Am B 7 108 1910 

* Die Nat ni u lioc 29 1929 

* Bonhoeffer and Haber Z phyt ( Am 1ST 263 19-S 

* Haber Z a am ( Am , 74 j 19 9 

* Karluu GoUflnser anl Hab r DeNaluruut 34 A 4, 1020 
•H J S bn artier J Am 0 S In prew 1930 U B Klatla 


Photography on Copper 

Dlrinc a metallogiaphic examination of some 
eopi>ei alloys it was observed that (eitain etching 
reagents produced a surface which was light sensitive 
to such a degree that the illuminated aiea of the 
selectmen turned black during a few seconds examina 
tion under the mieioscojio The phenomenon has 
been investigated and found to depend upon the well 
known light sensitivity of cuprous chloride The 
process affords a simple and rapid method of obtaining 
a sharp ph itographic image on the surface of plates 
ot copper ani copper alloys including white alloys 
like ( erman silver It appears however to have 
escaped observation and a brief description may 
theiefore bo of interest It seems jxissible that the 

f iocoss may have some technical application although 
do not know of any and I should be glad to give 
further information to anyone interested 

The cnpjMM or brass siuface is polished and cleaned 
as for engiaving and dipped for ten sounds into a 
ten per ««nt solution ot cupric chloride >r cornier 
ammonium chloride A very thin white film which 
X ray examination shows to bo cuprous chloride 
forms on tlu surface of the plate rho j lute is 
washed in imining water rinsed in methylated spirit 
and diied in the air lhe methylated spirit not only 
accelerates hying but also makes the film much more 
adherent and the wet plate can bo wiped with a (loth 
without the film being destroyed Tho j late is n< w 
light sensitive On exp wuie for a few seconds to tho 
direct light from an aic lamp the surfac e turns hlai k 
owing to the conversion of cuprous chloride into 
cuprous oxide Foi contact punts from ordinary 
negatives an exposure of about one minute to tho 
light of an arc lamp is required Tho image (positive) 
so obtained is about equal in definition and c< ntrast 
to that obtained m the ordinary three colour and 
photogravure processes The image can be fixed 
ny was lung in dilute hypo c r salt bolution but since 
this also reduces the intensity of the image the i late 
should be over exposed duiing printing lor many 
purposes such as engraving fogging by diffuse day 
light is ho slow that fixing is unnecessary 

t J Smithki i s 

Research Laboratories of the 
General Flectnc Company 
Wembley July 2 


Absorption Band Spectrum of Chlorine 
As a mistake which I made in a paper under the 
above title appearing in the funo issue of the Pro 
ceedxngs of the Royal Sortety has been repeated on 
p 989 of Natubk of June 28 I should like to direct 
attention to it and to correct it In the publication 
first referred to, I refer to Astons figure for the 
relative abundance of C1 M and C1 (T Dr Aston m 
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forms me that he has never made a direct measure 
ment of the isotope ratio of (blotme oi published 
a value for it < alculated from his work 

The value 1 67 which I gave as the calculated ratio 
of Cl**!!* 1 to 01* 5 C1*» was derive 1 by using tho figure 
3 36 1 foi the ratio fl« to ( l* 7 calculated by t W 
Loomis (Astrophjsxcal Journal 62 248 1920) and 

quoted on p 166 of Isotopos (l 1 W Aston second 
edition) Di Aston has kindly pointed >ut to me 
that the masses of the chlorine atoms (correcting for 
0" and O 1 *) are 34 980 and 3b 07b i. 0 006 fi r C 1»» and 
Cl* 7 respectively Using tho at< inic weight 36 467 
and those figures the ratio CW* ( 1* T becomes 3 186 1 
giving the calculate 1 ratio C l*K 1** ( l**t l 37 1 69 1 

1 his value agrees slightly better with that f iund from 
the hand spectrum intensities namely 1 36 1 (this 
is incorrectly given on the first lmo < t p 666 of the 
I ubhcation first refen ed to as 1 46 1 fable \ II 
ot the Home paper gives the conoct value) 

V hrnoTT 

Physic al Laboratory 
University of Utrecht 


Effect of Magnetic Fields on Dielectrics 

Prof Burns m his lottcr in Nati rf of luly 12 
p 69 observes that he has found a doorcase of |h>w( r 
fac t< r when a magnotic fl« Id is sufienmjlosed on a 
dielect no normal to the alternating electnc held and 
refers to my pajier m dipoles (Phil Maj May 1930) 
The view that such offeits may anso from the exist 
ence of a magnetic as well ns a dipolar moment is 
tempting although cursory consideration of magm 
tildes sugge sts that such an effect is llktly to be small 

Smouioff however has in\ < stigated the effect of 
magnotic fields ujxm dielectrics fiom atomic and ionic 
i onHidei at mis ( Int l ongross < f Math (Bologna) 
Sept 1928 Arch hi p 31 1929) On his th(cry a 
decrease of power tactoi a)} cats | ossihh m some 
canes but it would sewn more usual to cxjieet an 
increase in power factor Mcnkhoubo (Proc Ph/s 
1 'oe vol 31 p 83) has made expemnentb u) on the 
electucal breakdown of dielectrics in magnetic fields 
and also menti ms that laige increases of j owor factor 
have been obsorvi 1 in agreement with 'sinouroff s 
thooncs 

With soli Is a longitu hnal field apt eaied t > have 
much mote effect than a transveree field Tn absence 
of experimental details it cannot he concluded that 
those results aie contia lictory hut a further examina 
turn might give interesting information upon tho 
limitations of Sinouroff s thorn v and tho applicability 
of an extension of tho dip »le thoory 

S Whita HA AD 

The British Electrical and Alliod Industries 
Research Association 
36 and 38 Kingsway London W C 2 
luly 16 


Palaeolithic Man in North-East Ireland 

Dt bino our })resent survey irnav i lahly postponed 
last year of existing exposures of the glac la! series in 
Northern Ireland we have found a palaeolithic flake 
industry m flint m sttu within undisturbed gravel be 
noath 21 feet of what appeal to be fluvio glacial de 
posits We make this preluninaiy record in view of 
tho significance of the discovery which will form the 
subject of the presidential address to the Prehistoric 
Society of East Anglia m 1931 

J P T Buhchfi i 
V Blake Whelan 


d2 


luly 12 
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A Study of the Phenomenon of Spin in Airplanes * 

By H E Wimpkris C B E 

rpHE spin is a mode of motion of which we know i tions of wing and tail plane can be adjusted in just 


-I- very littl* The general public are inclined 
to look upon it as necessarily dangerous but this 
we do know it is not It is only in rare circum 
stances and under fortunately rare conditions that 
danger arises Nevertheless there is ample warrant 
for its study and for that study to be treated as one 
of high importance New conditions of airplane 
operation are continually arising the very in 
crease of speed itself would ensure an entry into 
regions never before penetrated Hence it is ever 
necessary to seek for remedies even before serious 
difficulty has arisen This anticipating action 
always seems to me to be absolutely essential and 
I am comforted by support in this view from no less 
an authority than hrancis Bacon who in his essay 
On Innovations wrote Time is the greatest 
innovator and if time in course alters things to 
the worse and wisdom and counsel shall not alter 
them to the better what shall be the end 1 
So we have ahead of us the difficult task of diagnos 
mg not so much actual diseases as mere symptoms 
and of devising in anticipation suitable remedies 
Spins from which recovery is difficult may be rare 
but since from time to time they are reported a 
vigorous investigation becomes ne cossary Though 
that investigation is far from having been completed 
—indeed m some ways it is little more than begun— 
the interest taken by everyone m flying makes some 
account of our present efforts worth attempting 
whilst the very complexity of the phenomenon is 
m itself a challenge 

Ihk fepru 

The first step will be to describe what constitutes 
a spin why certain forms of spin present difficulty 
why the obvious romtdiea fail and the form which 
the studies now in hand have taken 

Almost all ait planes are built nowadays to be 
stable in flight if any small disturbance to their 
normal attitude occurs the craft tends by its own 
virtue to return to its previous attitude The 
naval architect has always aimed so to design ships 
that they have this great quality Indeed a ship 
the stabibty of which depended upon the clever 
balancing action of its steersman would be decidedly 
unpopular 

Now how does an airplane achieve stabibty * 
If one suspends a model airplane from a point above 
its centre of gravity it hangs in stable equilibrium 
If slightly displaced it returns When gliding in 
flight the upward pull of the Btnng has to be re 
placed by the resultant of all the upward air forces 
on the wings and tail plane If stabibty is to be 
obtained this vertical resultant must pass through 
the centre of gravity of the craft Ihe usual way 
of ensuring this is to give an upward tilt to each 
wing (the dihedral angle) so that the air forces on 
the two sides are inchned and meet at a point in the 
vertical plane of symmetry The relative inchna 

* ptaeoune delivered at the Boyal lnatttutloi on Friday May 2 
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the same way and thus the resultant of all the 
vertical air forces ib made to pass through the centre 
of gravity so that the airplane behaves as though 
suspended at an imaginary point above the air 
plane 

This is the condition of ordinary straight flight 
oentnfugal foroe does not come into the picture 
With circular motion however it does The air 
plane banks as it turns the air forces bank with it 
and their resultant forto balances gravity by its 
vertical component and the centrifugal force due to 
the turn by its horizontal one Hence motion in 
circles can be just as steady and just as normal as 
in straight flight Inconvenient and even danger 
ous as the actual spin may sometimes be the spin 
mng airplane is not bo to speak conscious of doing 
anything wrong Its behaviour ib purely normal 
and quite virtuous There is nothing in it to Bug 
gest the vicious circle When the radius of the turn 
is made gradually less and less the angle of bank 
grows greater and greater until the vertical com 
ponont of the air forces can no longer balance 
gravity and the nose drops the motion then be 
comes a kind of tight corkscrew The motion is 
still steady and is quite safe It is safe because the 
pilot can oonvert the motion into ordinary straight 
level flight whenever he wishes to do so If how 
ever the corkscrew is made tighter and tighter the 
motion of the airplane may suddenly change to one 
m which the air forces on the machine will auto 
matioally tend to make it tighter still This is the 
spin 

Before the c sscntial features of the phenomenon 
of spin can be grasped it is necessary to consider in 
slightly more detail the nature of the forces which 
act on the wings of an airplane 

Autoboiation 

Ah plane wings are of various shapes—some have 
concave undersurfaces and some convex—but all 
alike when inclined at an angle to the wind (the 
angle of incidence) give rise to an upward lift forco 
and a small rearward drag It is important to 
notice the manner in which the lift force changes 
as the angle of incidence mcreases lo begin with 
the lift force doubles for each doubling of this angle 
but once the latter has reached a certain amount 
the lift force increases less rapidly until at a par 
ticular angle (know n as the angle of stall and usually 
about 20°) the lift force ceases to morease at all 
and instead falls off rapidly as the angle is still 
further increased When this happens there is 
produced a new phenomenon altogether For if 
any sudden bump in the atmosphere causes the 
right wing (let us say) to drop and therefore to meet 
the air at a steeper angle the lift force on that wing 
will t pao facto become less and the wmg will tend 
to drop still further In fact the whole wing will 
tend to go on turning This is the phenomenon of 
autorotation It can easily be exhibited m a wind 
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tunnel by so mounting an aerofoil about a suitable 
axis as to give it a large angle of inoidence once the 
air stream is turned on the aerofoil will be found to 
be quite ready to rotate in either direction once 
some external oauso has given it an initial push in 
that direction (An experimental demonstration 
of autorotation was given at this point) 

The speed of autorotation depends upon the aero 
foil section and the angle of incidence In the case 
of a complete airplane it depends also on the dis 
position of the wings particularly m relation to each 
other and upon the arrangement of parts in the tail 
of the machine It is the existence of the many 
factors which govern the occurrence and speed of 
autorotation wnioh makes the study of the spin so 
complicated that unless the problem is reducible 
to a few bare essentials a purely theoretical solu 
tion is scarcely to be anticipated 

When describing the tight corkscrew as a mode 
of motion I mentioned that this motion might 
suddenly change to the spin This will happen if 
the angle of incidence should rise to the value at 
which for that particular wing section and aero 
dynamic arrangement autorotation sots in There 
upon the forces acting on the airplane speed up the 
rotation and tend generally to take charge home 
times the m ichme is said to be locked into the 
spin but this language though understandable 
is really over strong since the pilot by putting 
down the nose of the craft can bring the angle 
of incidence below that of autorotation at once 
the antorotation couple dies away and the spin 
ceases 

How is a true mental picture of this complicated 
motion to be made 1 There are the resultant air 
force the centrifugal force and the gravitational 
attraction all acting on the airplane We know 
that tho last named always acts vertically down 
wanls whilst the centiifugal force acts at right 
angles to tho axis of spin hor equilibrium these 
forcos must be balanced by the air forces hence the 
lesultant of these latter must havo a vertical com 
ponent equal to the weight a horizontal and radial 
component equal to the centrifugal force and a 
horizontal and tangential component of zero This 
last has to be zero since m steady motion there can 
be no acceleration in that direction and any force 
necessary to drag the tail round must be supplied 
by a suitable component of the air forcos which act 
on the aerodynamic surfaces Tho resulting motions 
arc known but no disentanglement of the various 
air fortes due to lift drag and sideslip has yet bee n 
made 

It was Bairs tow who first suggested that the 
phenomenon of spinning could be imitated in a 
wind channel by setting an aerofoil at such an angle 
that self rotation must occur 1 his is made clear 
m an Aeronautical Research Committee report 
dated October 1918 In this report Rolf and 
Lavender showed not only why autorotation took 
place but ako how to calculate the rate of spin 
Model tests showed excellent agreement with their 
prediction The rate of spin was found to increase 
with the angle of moidenoo and m a chosen example 
the rotational speed rose from about 1} spins per 
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second to 2 spins per second when the incidene 
i increased from 20° to 30° 

It is clear from what has alroad) been said that 
a lift curve which did not drop after the Btalhng 
point would be much less likely to lead to auto 
rotation or would in any case delay it to so large 
an angle of incidence that it would be very ran for 
an airplane to be in the attitude at which spinning 
could occur The so called flat topped lift < urvo 
has this virtue m varying measure as also have 
airplanes with slotted wings for then the stalling 
angle is very large and could usually only be 
reached if at all by a deliberate jerk to the whole 
machine Getting into a spin would then be a 
puce of voluntary acrobatics and not a pitfall 
awaiting tho unwary Pitfall mav Bet m a strong 
word especially as the phrase of locking into a 
spin has been depree ated on the ground that after 
all the pilot holds the key of the motion in the right 
use of his control levers It seems however that 
certain forms of airplane have so high an auto 
rotation couple that given time to attain tho full 
corresponding rate of spin the centrifugal forces 
due to the unsymmetneal distribution of mass in 
the aiiplane may oppose and overcome the control 
force exerte el by tho pilot s actions and this may 
happen the more readily on account of the spin 
having become so flat (the airplane being liss in 
dined to the horizontal plane than the vertical) 
that the control organs in thi tail in tho fan and 
rudder arc shielded from eflectm action by the 
tail pHne At the same time the physiological 
action of the rotational foiees on the pilot may 
lunder his actions If one casts a kind of air 
stream shadow at 46 behind the tail plane it 
will be seen that but little of the fin and melde r area 
can be effective m slowing up the unde sired iota 
tion or indeed in affecting it in any way 

The most elementary way of preventing this 
rapid Bpm from dev eloping is to ini rcasc the size of 
tho vcitu al tail surfaces the fin an 1 rudder and to 
lengthen the fuselage so that a gieater leverage w 
available This leads to an increase of weight in 
the tail and puts the centre of that weight still 
farther aft—both thesf ae turns lead to an inerease 
in what aie called the inertia couples due to tho 
centrifugal force The effect of these inertia 
couples is as I will descube in a moment to oppose 
the pilot s control of the moehine and so neuttahse 
wholly or paitlv the good effect from another point 
of view of the larger tail surfaces and greater 
leverage Nceertheless there is sometimes an 
advantage on balance to 1 m. gaineel in this way and 
for some time a rcadv cutenon of spinning tend 
eneies was used m America which depended pnn 
cipally upon whether or not tho tail organs were 
inside a semicircle based oil the wing span 

Inertia Court rs 

Tho effect of an inertia couplo can l>o illustrated 
by taking the simple case of a rod having equal 
heavy masses at each end and pivoted at its centre 
of gravity If one holds such a system at arm s 
length and turns round rapidly the rod takes up 
a horizontal position This happens because the 
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contrifugal force on each mass is proportional to 
its radius of rotation, hence the mass which starts 
farthest out tends to go still farther out, and 
stability is only reached when the rod is at right 
angles to the axis of rotation. If a second similar 
rod were fastened at right angles, the forces upon 
it would balance those on the first rod The com¬ 
bination would be neutral and would take up a 
neutral position Hence an airplane with its 
masses symmetrically disposed would be free from 
such couples and free therefore from the peculiar 
difficulties of a flat spin In practice, however, 
airplanes cannot be so made, and as a fair example 
of what occurs in practice the case of the well- 
known Bristol Fighter airplane may bo cited 
Here the moments of inertia about the longitudinal 
axis and the transverse axis are found to dc about 
equal, whilst that about a vertical axis is half as 
much again. 

A simple calculation shows that for any given 
rate of rotation this disturbing couple reaches a 
maximum when the fore and aft line of the air¬ 
plane is inclined downwards at 45°. Once that 
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angle is exceeded the couple grown less. When, 
therefore, an airplane is being brought out of a very 
flat spin the pilot has to exert a control not merely 
largo enough to balance the inertia couple at the 
moment, but also large enough to overbalance this 
growing couple as tne barrier angle is reached 
The barrier angle will come at exactly 45° if the 
rate of spin remains constant, if it does not it may 
be somewhat above or below this angle But a 
barrier there will in general alwayB be, and recovery 
from any flat spin must depend on its being satis¬ 
factorily surmounted (An experimental demon¬ 
stration was given to show the effeot of the inertia 
couple in raising the nose of the fuselage.) 

A typical pilot’s impression of the change from 
the ordinary spin to the flat spin appeared in one 
report as follows. “After the first two or three 
turns, which wore relatively steep, the nose came 
lip and the machine settled down to an exception¬ 
ally steady spin at moderately large incidence and 
a quick rate of rotation. There was no noticeable 
jerkiness during the turn.” 

(To be continued) 


The Bristol Meeting of the British Association. 

Phoorammes or Sections. 


Mathematical and Physical Sciences 
rpHE presidential address of Section A (Matho- 
X matical and Physical Sciences) will be de¬ 
livered on Monday, Sept 8, by Dr F.E Smith, who 
has chosen as his subject “ The Theories of Ter¬ 
restrial Magnetism.” On each of the other davs 
a considerable portion of the available time will be 
taken up by a series of related papers Thus on 
Thursday, Sept 4, there will be a discussion on 
“The Meteorological Relations of Atmospherics,’’ 
in which Dr. U A Watson Watt, Prof F,. V 
Appleton, M R Bureau, Dr F. Schindlehauer, and 
Mr. M. A Clililett will participate On the following 
day there will be a Hcries of papers dealing with 
aspects of the solid state, the contributors being 
Prof J E Lennard-Jones, Prof W L Bragg, Dr 
J. D. Bernal, and Dr F. Bloeh. Those will be 
followed by a brief discussion, opened by Prof 
Heisenberg. On Tuesday, Sept 9, there will be a 
discussion on flow in gases, and the aerodynamical 
and meteorological aspects of this subject will be 
dealt with by Mr. E Ower, Mr. F. C Johannsen, 
Mr. G. Bilham, and Mr M A. Giblett. The pro¬ 
gramme contains also the usual papers on particu¬ 
lar investigations. 

Many distinguished foreign visitors are contri¬ 
buting to the proceedings In addition to those 
mentioned above, Prof M Siogbahn will present a 
paper on “The Highly Ionised Spectra in the 
Extreme Ultra-Violet,” and the section will prob¬ 
ably listen to other eminent visitors. 

There will be a strong Sub-Section of Mathe¬ 
matics, and twenty papers appear on its programme. 
Several of these will be of interest to physicists and 
others. Thus Prof. S. Brodetsky will read a paper 
on “ The Einstein Field-Theory,” and Prof. A. C. 
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Dixon will discuss integral equations, a subject 
which is rapidly becoming important in physical 
investigations. There will also be a paper on 
modem Babbage calculating machines by Dr. 
L J. Comrie. 

Chemistry. 

For his presidential address to Section B 
(Chemistry) Prof. G. T. Morgan, director of 
chemical research in the Department of Scientific 
and Industrial Research, has chosen the title “ A 
State Experiment in Chemical Research ” He 
will discuss the development of the Chemical 
Research Laboratory at Teddington since its be¬ 
ginning five years ago. His account of the investi¬ 
gations now in progress at that institution will be 
illustrated by an exhibit of preparations, apparatus, 
and models of chemical plant. 

On Friday, Sept. 5, a discussion will be held on 
the present position of the British dyestuff industry 
—a topic which is particularly opportune in view 
of the impending lapse of the Dyestuffs (Import 
Regulations) Act in January 1931. In opening 
the discussion, Prof A. G. Green will review the 
development of the British industry since 1901, when 
he gave an account of the position at the Glasgow 
mooting of the Association. Subsequent speakers 
will be Prof J F. Thorpe, president of the Chemical 
Society and a member of the Dyestuffs Industry 
Development Committee, Sir William Pope, and 
the following members of the Dyestuffs Industry 
Development Committee: Messrs. C. J. T. Cron- 
shaw, G Holden, J. Morton, and Major L. B. 
Holliday Mr. W. J. U. Woolcock will sum up the 
debate. 

Another important discussion will be opened on 
Monday, Sept. 8, by Dr. F. L. Pyman, on “ Chemo- 
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therapy ” Thw is the first time that this import¬ 
ant subject has been discussed, and those taking 

r include Prof G Barger, Prof R Robinson, 
A J Ewms, Dr T A Henry, Dr H 
King, Prof G T Morgan, and Prof C S Gibson 
(Recorder) 

Amongst other important individual communi¬ 
cations are those by Prof M W Travers, and 
Prof N Semenoff, of Leningrad Prof Travers 
will give an account of ,r New Experimental 
Methods for the Study of Gas Reactions ” A1 
though Prof Semenoff is unable to attend the 
meeting, his paper on ‘ The Initiation of Com 
bnstion ” will be summarised bv Prof W E 
Gamer, and it is hoped that this will lead to a dis 
cussion in which Prof Gamer and Mr A C G 
Egorton will take part 


Geology 

Prof O T Jones’s presidential address to Section 
C (Geology) will deal with Some Episodes in the 
Geological History of the Bristol Channel Region ”, 
a subject that seems particularly appropriate to the 
place of meeting Two of the itt ms on the agenda 
arise out of the meeting in South Africa last year 
Dr G Slater spent the greater part of his Htay 
there in studying the earlier glacial deposits and 
w ill road a paper entitled ‘ The Dwyka Tillite of 
Gnqualand West ” The question of the correla 
tion of past pluvial and glacial periods is to be 
discussed jointly bv Sections 0, E, and H (geology, 
geography, and anthropology) It is perhaps doubt 
ful if any geologist thinks this is possible at present, 
but a summation of the present position and a 
consideration of the difficulties in view may mdi 
eate lines for future work 

Perhaps of greater interest will be the sectional 
discussion on The Validity of the Permian as a 
■System ” Since Murchison in 1841 divided the 
New Red Rocks into two systems, the Permian 
and the Tnaa, the status of the former division has 
been the subject of much controversy Whilst 
abroad much greater thicknesses of rocks have 
been placed in that division in England the system 
has been whittled down by the plac ing of the lower 
beds in the Carboniferous System No doubt the 
exceptional British position will be thoroughly 
explored, and it is hoped that the wider aspects of 
the problem will receive due attention 

Both Upper and Lower Carboniferous Rocks 
come under review, for Prof G Detepine (of Lille) 
will describe “ The Dmantian Zones of Gomatites 
in North Prance and Belgium ”, and Dr D A 
Wray will discuss the sequence of non-manne 
lamelhbranchs in the Upper Carboniferous of 
Yorkshire Two papers on classification by Dr 
A E Trueman and W S Bisat may prove Bome- 
what controversial 

Of wide general interest should be Prof J W 
Gregory’s account of the recent cable fractures due 
to an earthquake in the Western Atlantic The 
first description of a liverwort like plant from the 
lower Down toman of the Llandovery District will 
be made by Dr A Heard and Mr J F Jones 
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Geography. 

The president of Section E (Geography) will be 
Prof P M Roxby, of the University of Liverpool, 
whose address will be devoted to a review of 

The Scope and Aims of Human Geography” 
Since one of the most fruitful local applications 
of the work of modem human geographers has 
been m connexion with the development of regional 
survey and regional planning, it is opportune that 
this aspect should reoeive particular attention at 
this mooting Thus the main principles of the 
South West Lancashire regional plan are to be 
analysed by Mr Peirson Frank, while Prof P 
Abercrombie wdl deal with the problems of 
satellite towns A discussion on these papers will 
bo opened bv Dr Vaughan C'omish 

Various aspects of the Bristol region will lie 
dealt with by Mr W W Jervis and others, while 
the contribution made by Bristol to English ex¬ 
ploration will be reviewed by Col E W Lennard 

Problems concerning past changes m climate 
will occupy an important place m the work of the 
Section at the Bristol meeting, s ncc m addition 
to the joint discussion with Sections ( and H on 
tho relations between past pluvial and glacial 
periods, the Section of Giograpny is to have papers 
dealing with climatic changes in histone times in 
parts of both the Old World and the New The 
former will be dealt with by Dr C E P Brooks 
and the latter by Prof A E Douglass (of the 
University of Arizona), who will be the foreign 
guest of the Section 

One morning is being devoted to papers dealing 
with vannus parts of Afnca, and another will be 
occupied bv a senes of detailed physical and 
cc onomic studies of parts of Great Bntain 

Engineering 

The subjects to be dealt with by Section G 
(Engineering) are somewhat broad in their scope 
The president. Sir Ernest Moir, Bt, an authority 
on tunnelling and other operations at great depth, 
will speak on that subject in his address Section 
0 will afterwards join with Section I (Physiology) 
to discuss the physiological effects of the high 
pressures to which those working in these opera¬ 
tions are subjected This discussion is important, 
since these effects sot a limit to what may be 
undertaken 

Of more general interest, perhaps, are three 
papers on “ The Trend of Airship llovelopment ’’ 
to do given respectively by Col V C Riohmond, 
the designer of R101 , Mr B N Wallis, of R100 
and Herr Diroktor Doerr, of tho Zeppelin Company 
These papers will be followed by films illustrating 
the construction and operation of the British 
and German airships 

The question of the economical production of 
power, so important to us as a nation, is to be 
considered from various points of view Mr 
George A Orrok, of New York, on “ High Pres¬ 
sure and Temperature Steam ’’, Sir Henry Fowler, 
on “ Fuel Consumption in Locomotive Practice ”, 
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and Messrs A. L. Stanton and T. Stevens, on the 
“ Distribution of Electrical Power ”, will lead the 
discussion. 

The importance of Bristol as a centre of the 
aircraft industry is reflected in the paper on 
“ Recent Developments in Air-cooled Aero¬ 
engines ” by Mr. C P. Abell, of the Bristol Aero- 
plano Co Messrs T. F. Hurley and R. Cook, of 
H M. Fuel Research Station, Greenwich, will 
describe some of their researches onpotrol engines , 
while Dr. S. J. Davies and Mr. Edmund Giffen 
will review the present position of the high-speed 
heavy-oil engine. 

Section G will conclude the meeting with a dis¬ 
cussion on steel for structural purposes and its 
standardisation. The degree of standardisation 
of steel sections oan naturally exert a great 
influence upon costs of production, and the sub¬ 
ject is to be treated from the points of view of the 
consulting engineer, the manufacturer, and the 
technician by Mr. J S Wilson, Mr J. S Lewis, 
and Prof. C. Bath respectively Reports of the 
special research committees will also be presented. 

Anthropology. 

Anthropology (Section H) at the Bristol meeting 
will bo under the chairmanship of Dr. H S Harrison, 
whose work has made the Homiman Museum a 
centre of study of the evolution of the arts and 
crafts His address will appropriately be followed 
bv a discussion of the project of a National Folk 
Museum, in which Dr. R E Mortimer Wheeler and 
Prof J. L. Myres will take part, while the officers 
of the interesting museum of the City of Norwich 
will give an account of their valuable work On 
Tuesday, Sept 9, geologists, meteorologists, archaeo¬ 
logists, and geographers will gather to discuss the 
sequence of phases of the Pleistocene ico age 
Agassiz gave an early account of views on this 
subject at the British Association in 1840, while, 
about the end of that century, James Gcikie in 
Britain and Penck and BrUckner in Central Europe 
were trying to correlate phases in different regions 
This difficult task is entering on a new phase in 
which study of maritime and river terraces is being 
brought into the question and dynamic considera¬ 
tions concerning growth and decline of ice sheets 
are playing an increasing part. The field work of 
Misses C'aton-Thompeon and Gardner m the 
Faiyum, of Messrs. Sandford and Arkell in Egypt, 
Leakey and Solomon in Kenya, Cammiade in South 
India, and Armstrong at Bambata in Rhodesia, 
will be brought into the scheme, and the discussion 
is likely to make a definite advance. 

The University and city of Bristol have played 
a great part in anthropolofdoal studies, and a 
memorial lecture by Sir Artmif Keith will offer 
a tribute to the pioneer, Dr. <|ohn Beddoe, the 
chair being taken by Sir Evan Jortefc an old student 
of Bristol and of Dr. Beddoe. The memory of 
Dr. Czapli£ka, at one time lecturer at Bristol, is 
cherished in anthropological circles, and the 
Speleological Society of tne University has made 
itself a place in the history of the science. It is, 
therefore, specially interesting that an unusual 
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number of papers on local archseology and anthro¬ 
pology are being presented to the section after an 
introductory study of the area by Mrs. D. P. 
Dobson. The interesting discussion of the ruins 
at Zimbabwe in Rhodesia, whioh was a main fea¬ 
ture of last year’s meeting, will be continued by 
Miss Caton-Thompson, with Dr. Randall Maclver 
in the chair, an appropriate choice, as his book on 
medieval Rhodesia twenty years ago first made a 
serious attempt to combat fanciful speculations on 
this subject 

Physiology. 

In Section I (Physiology) the work of the mueting 
will open with the presidential address by Prof. 
H. S Raper on “ The Synthetic Activities of the 
Cell ”. It is expected that this address will be 
characterised by vigorous thought and that it will 
provide material for lively expressions of opinion 
m the discussion to which the president has con¬ 
sented Among the remaining items, in all prob¬ 
ability the foremost in the breadth of its appeal 
is the joint discussion with Section G (Engineering), 
somewhat heavily entitled “ Air Pressure variations 
encountered in Engineering Works, and their 
Physiological Effects ”, The speakers from Sec¬ 
tion I will be (1) Capt. G. 0. C Damant, R N , 

ualified not only by reason of his work with 

. 8 Haldane and Boycott, and his share in the 
preparation of the Admiralty tables regulating the 
decompression of deep-Bea divers, but also by a 
personal experience of such work lasting over 
twenty years and including the recovery of 
£5,000,000 of bullion sunk in the Jjaurentxr , and 
(2) Sir Leonard Hill, whose experience of air 
pressure and movement effects on the physiological 
side is well known and whose katatnermometers 
(and their modifications) have proved of enormous 
value in the accurate recording of conditions cal¬ 
culated to promote the comfort of workers in un¬ 
usual surroundings 

The remainder of the programme includes papera 
covering a very wide range. On one side, the 
section has a contnbution from Dr. F. W Edridge- 
Green of the Board of Trade, on the detection of 
certain forms of colour-blindness especially im¬ 
portant in the mercantile marine and a discussion 
with Section J (Psychology) on primary colours 
which, one fears, is likely to prove interesting 
rather than conclusive. On another part of the 
wide field over which this section extends, Prof. 
Ruggles Gates is speaking on “ The Blood Groups 
and their Inheritance ”. Again, Prof A. Stanley 
Kent, well known for his discovery of the auriculo- 
vontncular bundle, is returning to the laboratory 
which he designed to communicate some of his 
hitherto unpublished work 

Psychology. 

Section J (Psychology) this year meets under 
the presidency of Prof C. W. Valentine, who in his 
presidential address will review the present posi¬ 
tion of child psychology. The proceedings will 
open with an intra-sectional discussion on “ The 
Psychology of Adolescence ”. A joint discussion 
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has also been arranged with Section 1 (Physiology) 
on the question, “ In what Sense can we Speak of 
Primary Colours ? ” The various branches of 
psychology are well represented, experimental 
perhaps more strongly than usual A visit has 
been arranged to Stoke Park Colony, where the 
director of medical services, Dr. R. J. A Berry, 
will give a demonstration of scientific and clinical 
methods of diagnosis of mental deficiency and will 
discuss their applicability to child guidance and 
normal children. 

Botany. 

Dr A. W. Hill, of the Royal Botamo Gardens, 
Kew, is president of Section K (Botany) of the 
Association for the Bristol meeting. Tlio emphasis 
at present being laid upon original investigation 
in mycology and plant physiology is reflected in 
Section K by the preponderance of papers dealing 
with these aspects of botany, Monday morning 
being devoted to the former and Tuesday morning 
to the latter. 

A joint discussion (with Section M) on “ Mineral 
Nutrition in Plants ” will occupy the major 
portion of Friday morning The various aspects 
of the subject dealt with during the discussion 
will be summarised by Sir John Russell An 
excursion to Long Ashton to study material 
illustrating some features of the problem will be 
made during the afternoon 

Among the distinguished foreign botanists pro¬ 
posing to attend are Prof F A. F C. Went, at 
Utrecht, who is to rood a paper on “ Wegener’s 
Theory and the Distribution of the Podostcruace® 1 ’; 
I)r. W. V. J Osterhout, of the Rockefeller Institute, 
who is to contribute to the discussion on mineral 
nutrition; and Prof. W. Goodspeed, of Berkeley, 
Cal, who is outlining the results of his experiments 
with X-rays and radium on the species of the 
genus Nicotiana —a choice of subject which should 
have a particular appeal to the citizens of Bristol. 

A number of attractive excursions havo been 
arranged by local botanists, these including a 
visit to Mr. C. Hiatt Baker’s garden at Almondca- 
bury, and to the Somerset peat moors 

Educational Sciknce 

The president of Section L (Educational Science) 
is the Right Hon. Lord Eustace Percy, whose 


presidential address will be entitled “ A Policy of 
Higher Education ”. At the opening session of the 
section on Thursday, Sept 4, papers will be given 
on “The Pre-School Child”, by Miss Margaret 
Drummond (representing the Nunicry School 
Association), Dr. J. A. Hadfield, and Dr W. E. 
Blatz (Director of St. George’s School of Child 
Study, Toronto) 

Almost all one session will be devoted to “ The 
Curricula of Central Modern and Senior Schools ” 
Mr. W. A Brockington will open with a general 
survey; Mr. J. A. White, Mr H T. Morgan, 
and Miss V. E Carr Gordon will follow with papers 
dealing with the subject from the selective central 
school, the non-selective schools, and the modern 
girls’ school points of view respectively. An 
interesting discussion will no doubt follow. The 
session will conclude with reports from sub-com¬ 
mittees of tho section dealing with framing for 
overseas, the production and distribution of educa¬ 
tional and documentary films, and the teaching of 
general science in schools, with special reference to 
the teaching of biology 

Another session will deal w'ith formal training 
and disciplinary values in education Dr. C W. 
Kimmiiw will present the report of a sub-committee 
on formal training, and Sir Percy Nunn will read 
the first paper on “ Disciplinary Value in Educa¬ 
tion ”, and will speak particularly with reference 
to “ The Conception of Mental Discipline ” Miss 
H M Wodehouse and Prof. F. A. Cavanagh will 
follow with papers on “ Discernment of Disciplinary 
Values apart from Experiment ” and “ Some 
Further Practical Considerations ”. A final paper 
will be read by T>r. W. G Sleight, and the discussion 
will be opened by Sir Richard Gregory 

For tho final session the subject will lie English 
and foreign ideas on method of education in rela¬ 
tion to mduBtry and commerce Mr. Henderson 
Pringle and Sir Francis Goodenough are to deal 
w ith the subject mainly with reference to commerce, 
Dr. A W. Richardson and Miss E. Webb Samuel 
will give papers dealing with the industrial aspect, 
and Mr A. Abbott will conclude with a general 
paper on the whole question. 

Afternoon visits to the local schools and the now 
Hospital School for Cripples at Winford arc being 
arranged, and also a full day motor trip for the Satur¬ 
day, during which Dauntsey School will be visited. 


News and Views. 


Very hearty congratulations are extended to Sir 
Howard Grubb, who celebrates his eighty-sixth 
birthday on Monday next, having been bom on July 
28, 1844. Sir Howard was educated privately and 
at Trinity College, Dublin. Tn most parts of the 
world where observatories exist one may be sure 
that he has had a leading and expert part in the pre¬ 
paration of their equipment of mirrors, objectives, 
and all the varied apparatus and machinery of the 
modem astronomical observatory. Particularly is 
this the case as regards many of tho great astronomical 
observatories of America; here his resourceful in¬ 
genuity has long been aoolaimed. He has published 
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many memoirs, chiefly through the modium of the 
Royal Dublin Society—among the earliest, “The 
Great Melbourne Telescope” (1870) and “Oji Clocks 
for Equatorial Telescopes ” (187ft). In 1806 he read 
a jiaper at the Royal Institution on “ The Development 
of the Astronomical Telescope ”. In 1881 Sir Howard 
was the recipient of the Cunningham gold medal of 
the Royal Irish Academy, m recognition of work in 
the service of astronomers; in 1912 he received the 
Boyle medal of the Royal Dublin Society, awarded for 
scientific labours of outstanding merit carried out by 
Irishmen or in Ireland. Holding the honorary degree 
of master of engineering in the University of Dublin, 





140 


NATURE 


[July 20, 1930 


Sir Howard is also an honorary member of the In¬ 
stitution of Civil Engineers of Ireland. He was 
elected into the fellowship of the Royal Society of 
London no long ago as 1883. 

Dr. Herbert Levinstein went fairly to the root of 
things in his presidential address to the Society of 
Chemical Industry delivered at Birmingham on July 
16. “ How we govern ourselves,” ho said, “ how we 
arrango the exchange of our labour foi goods or 
services, how we arrange our quarrels and our hates, 
social, racial, or international, all are merging into nr 
depend on the gi eater problem of how we shall make 
tho earth supply us with what wo must have ; how 
wo can make the sun and tho air do the maximum for 
us. This we may regard as one of the two great tasks 
of science. . . . The other problem of science is how 
to deciease human suffenng by the conquest of dis¬ 
ease.” Honce the title of his address, “ But an 
Apprentice in Natuie’s Woikshop”, and his remaik 
that Aristotle’s elements—oatth, air, fire, and watei — 
arc the real raw mateiials of our organic chemical 
industries , hence also lus statement that a striking 
weakness of (treat Bntain to-day as a manufacturing 
country is its dojiendence on coal as a source of jkiwci. 
We reckon wealth in terms of our store of fossils, but 
the age of coal is passing, and Dr Levinstein suspects 
that tho age of coal will take up but little space when 
the history of the woild is wntteu a few generations 
hence “ It will have lasted, when it is over, for a 
shorter peuod than the Mootish occupation of Spain.” 
Other countries are developing the use of water powei, 
wo havo little, but tho problem of finding sources of 
energy alternative to a diminishing store of fossilised 
cnoigy is none the less, rather the more, uigent. 

An mdustnal nation must have cheap power; al¬ 
though tin 1 exhaustion of out coal supplies will concern 
our descendants moie acutely than ourselves, we of 
the piesent generation are faced with the alarming 
fact that coal is now no longer the cheapest source of 
jiower, and consequently it is no longer suitable for 
the new and large, cheap |Kiwer industries. One such 
industry, that which produces aluminium, i>osse>wes 
the only outstanding hydro-electric installation in 
Ureat Bntain ; this will eventually represent about 
840,000 tons of coal annually. Wo must therefore 
look for some other source of power Politics must of 
necessity enter into the examination of such questions 
us are discussed by Dr. Levinstein. They can scarcely 
lie considered along traditional lines, for tradition is a 
jKHir weajion with which to slay new and unmistak¬ 
ably fiery dragous. Familiar points of view may 
indeed piove sufficiently well placed to envisage the 
new domain of industry, but probably they will not, 
and tho whole political side of the matter will have to 
be examined anew and ‘without prejudice’. It is 
therefore only just that we should refer briefly to some 
considerations which Dr. Levinstein lays before our 
legislators. 

The business of Ureat Bntain, as seen by the 
‘ Manchester school ’ of economists, is to import raw 
material and food and to export manufactures; the 
mam principle is to buy in the cheapest and sell in the 
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deaiest market. This, said Dr. Levinstein, is the 
“ pnnciple of the cheapjack ” ; to buy in the most 
trustworthy and sell in the most permanent market is 
a better maxim. He would therefore buy food anil 
timber from those who buy our manufactures. There 
is at present a world over-production of manufactured 
articles which is likely to be permanent, whilst the 
over-production of food and woixl is certainly tem¬ 
porary , when it passes, tho opportunity for making 
arrangements for mutual interest between Ureat 
Britain and those s|iarsely populated nations which 
own wide areas of food and forest lands may pass with 
it. Further. Dr. Levinstein stresses the fundamental 
lmjxirtance of the prtqier utilisation of the land m a 
densely populatod country where land is relatively 
scarce. Let uh decide, he urges, what prolHirtion wo 
should have under grass and then ensure that every 
aero, whether grassland or arable land, is compelled to 
yield tho maximum of nourishment foi tho people. 
By tho application to pasture of intensive methods, 
seventy million fxmnds could be added to tho annual 
value of mu milk and meat production ; this is moio 
than double the value of lmjxiiteil American cotton, 
and its magnitude indicates both that tho gtass- 
manufactuung industry is of national pioportions, 
and that our present lack of a consistent agncultural 
policy demands attention. 

Manufacturers of chemical pinducts in Ureat 
Britain have shown that they are able not only to 
produce efficiently the numerous chemical mateiials 
demanded in every avenue of modem life, but also to 
display then goods attractively, to stimulate interest 
and inquiry into their fields of activity, anil to 
organise effoctivo moans for the mteirhunge of opinion 
and the piomotion of common interests Sjieakmg at 
the fouiteenth annual general meeting of the Associa¬ 
tion of British Chemical Manufacturers, the ehairman. 
Dr (1C. Clayton, said that as regards chemical exhibi¬ 
tions Cheat Bntain is far ahead of any other country. 
In none of tho big foreign fairs is theic a chemical 
exhibit comparable m magnitude, variety, or interest 
with that at the British Industries Fair. It is evident, 
therefore, that the pnnciple that progress must b« 
built on knowledge—a pnnciple lying at the very 
foundation of the chemical, as of every other, industry 
—has been applied in the selling branch as well as in 
tho manufacturing branch ; the policy is wise amt 
necessary, and should go far in maintaining and 
advancing the position which BntiHh scientific and 
commercial men have together won for a young, but 
vital, industry At the samo meeting, Dr. Clayton 
referred to agreements with the corresponding French 
and Herman associations to collal>orate in work having 
m view the greater safety of workpeople. The study 
of risks of fire and explosion has already been com¬ 
pleted, ami the results of this inquiry will shortly be 
submitted to members for their information and 
criticism. It is satisfactory to find that it has been 
agreod to regard safety in industry as a matter on 
which there shall be the fullest and freest exchange of 
information, subject only to the limitations imposed 
by the need for safeguarding confidential details of 
methods of manufacture. Dr. Clayton included in his 
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addiess on expiesuou of nyinjiathy with the proposal 
foi the establishment of (heraistry House tho 
ultimate mdusttial advantage is he said, likoly to be 
no great that everyone should do what he tan to 
furthei the success ot the scheme 

At a recent meeting of the trustees of tho Beit 
Memorial Fellowships foi Medical Research, Sir James 
K howler trustee and honoiaiy secretary, piesentcd 
the annual leport, icviewing the work of the twenty 
yean of the existence of tho fund The Beit Fellow 
shi|)H woie founded in 1909 by means of a gift of 
£230 000 by Sn Otto Beit Lite total number of those 
who have held fellowship to date is 138 a consider 
ablo numbei of whom now hold oi liavo held lmjiortant 
posts on tho scientific staffs of universities colleges 
and institutes It is not (tossible to review the le 
sc arches which have been c ai l led out by Be it Memoi lal 
fellows, but those of Sir Ihomas Lewis on the heart 
and of Pi of Ldward Mellanhy on rickets have been 
of outstanding impoitance Tn 1927 a scnioi fellow 
ship value £1000 pci annum foi rcseaioh in tiopical 
mcdicmo was cioatcd and Di Fdwaid Hindle ap 
jKunted Hw woik on yellow fovei has yielded lm 
poitant results A vac < me has been pttpaiod fiom th< 
organs of certain monkeys infected with yellow fever 
which gives piotection to othei animals of the saino 
species against a dose of vuue a million tunes as great 
as that winch is fatal to the unpiotoctcd It has also 
been shown, thut Kuiojreans may suffc i fiom a mild 
disease sc ai cely n c ognisable as yc How ft ver and if this 
is also true of natives this may be the means by which 
the continued existence of the disease is maintained 
in endemic ait as in the intci vals between epidemics 
lilts following elections have beon made to 
Be it Memorial Fellow shifts toi Medical Researc h the 
proposed subject of tho reseaieli to bo undertaken by 
rumor Fellows and the place wlieic it is to be carried 
out being given in brat kets Mentor J> ellou ship (value 
£700 p a ), Mr R J Lythgoe I onrth Ytar i ellou 
ship* (value £500 pa) Mi PI gglcton and Di F K 
Wmton Junior 1 ellou alujm (value £400 pa) 
Di F H Smirk (to study the functional patho 
logy and physiology of diuiesis fiom a biochemical 
(stint of view and to study the functional jtatliology 
of plethoras ana mia>. and a demas—Meclie al I mt of 
Iniversity College Hospital, London) Dr t> R 

< ameton (to t omplete work on the histological identih 

< ation of calcium salts in pathologic al clojKtsita and to 
commence study of inflammation in invertebrates— 
<u uliam Laboratoiv Department of Pathology Uni 
\eisity College Hospital School) Mr J Mt Michael 
(to continue preeont studies oil the interrelationship 
of hvei and splenic disease mainly by clinical and 
(tathologual methods and animal experiments—De 
partment of Medicine, l mveisity of Aberdeen) Dr 
R P Cook (to Btudv bacterial metabolism and its 
relation to the specific action between host and bac 
tenal parasite—8ir William Dunn Institute of Bio 
chemistry, Cambridge) Mr N U Meldrum (to study 
the so called reversible denatuiation of htemaglobm— 
8ir Wdliam Dunn Instituteof Biochemistry University 
of Cambridge), Mr D R P Murray (to make a com 
parison of the two types of proteolytic enzymes chaiac 
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tcnstic ot the tissues and organs and ot the digestive 
tract—Sn William Dunn Institute ot Biochemistry 
( ambiiclge) Mi (» N Myers (to study the eiuative 
ac tion of digituhs its glucnsidc s and allies in geneial 
toxanua and m conditions of shock—Phaimaeolugieal 
I ahnratory Cambudge) Mr C A \shford (for 
studies cm the (a) mi tftbohsrn of nervous tissue mid 
(6) mcxle of action of vitamin D with special rofetenci 
to hyper vitanunosisD—Sir W illmiu Dunn Institute of 
Bioehomistry Cambudge) 

I UK valuable wmk which has alieady bocn acctnn 
pliahed in Co eat Britain by the vanous 1 esc arch 
associations is well known to workeis in puro science 
and technology I he wide dissemination of the 
results of then leseauhes and tho task of seeming 
adequate appiee lation of thoso results mnongst 
tho tanks ot mdustual wmkeis are however matte is 
of t cmsiderablc difficulty The British (ottem 
Industry Research Association attempted in part 
to meet these points some two yeais ago by the pub 
hcation of a report on icseaieh in the cotton industry 
which gave an account as free from scientific terms 
as possible of tho main topics of the published 
icsearch work of that Assoc latum Ihe Butish 
Research Association for the Woollen and Woisted 
Industries in its lecent publication Sc lentific 
Aid foi the Wool Industries has supplied a similar 
summary which should prove valuable to workeis 
in the many branches of the woollon and woisted 
industues Reference is made in tho ropoit to ftmda 
mental reseaidies which are in ptogiess particularly 
on the physical chemical and Inc logical sides Ihe 
textile technologist will appieciato the attempt which 
has bocn made to improve c xistmg mt thesis of testing 
In this cotmoxiim the development of methods tor 
the reeling of yam foi tho testing of yam levelness 
and tor the autogiaphic recending cf stiength and 
elasticity deseivo special mention The re|K>it 
often* abundant evidence of the progress of tho 
Association Its sueccss in its lelationslup with 
industry may bo judged by tho tiu t that h scheme for 
the suppoit of the Association by meant, of a voliui 
tary levy upon irnpoitod wool has locentlv httn 
conditionally adopted by the industry 

We arc glad to learn that after delay since August 
1928 tho ( ultural Society of Peking and tho 
ment of banking have jointly given pi mission for the 
renewal ot t entral Asiatic expeditions of the Amoncan 
Museum of Natunil History Dr Roy Andrews is 
now in the hold north east of Kalgau with a very 
strong patty uic luding Messrs Granger Phomson, and 
Voung of the American Museum staff, P6re Teilhaiei 
de Cliaidin as associate palaeontologist, two Chinese 
zoologists and pal-eontologists trained by Dr Abel of 
Vienna Dr < ( \ oung and Dr H C hang I lent 

W !• Wyman USX accompnies the partv as 
tojKjgrapher Ihe present survey is to the eastward 
of the Kalgan Urga Irail where important Pliocene 
clwc ovenes were made during the 1928 expedition and 
tho season s work will be chiefly m Pliocene honzons 
not represented m previous ex(>lorations west of the 
Kalgan Uiga Tiail Dr Andrews volume on tho 
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narrative of the Expedition Vol 1 of the quarto series, 
is nearly ready for the preea Dr Amadeus Grabau s 
volume entitled The Permian of Mongolia is now 
111 press 

In a rocent issui we published a summary of, and 
commented upon Sir Arthur Keiths lectures on 
recent discovenos of eatlv man and their bearing upon 
oui knowledge of his ongin development and dis 
tnbution (see Nati rf Tune 21, p 935) How these 
discovenos havo stimulated fresh intciest in the dls 
eussion of man s place of ongm may bo gathered from 
an aiticlo by Prof T lhot Smith which appeals in the 
June issue of Smnfut As is wtll known < harles 
Darwin in 1871 suggested that the suivival in Afnca 
of the two great ajies most nearly alia d to man jiointed 
to that continent as tho dwelling place of our eaily 
progonitois Man> authonties have since taki n the 
same viow On the othei hand the discovery of 
fossil ajies in the Himalayas and of Pithecanthrojiwi 
in Java has betn held to jioint to Asia as the pi oh 
able home of the human family Tho evidence is 
reviewed and caiefully weighed bj Prof hlliot 
Smith in his aiticlo Notwithstanding the occurience 
of a fossil ape in southern bianco and setting aside 
the view of Schootensac k in favoui of Australia and 
Amcghino s < lann for South America owing to the 
absence in oacli of nip |Kissiblt ancestor ot man he 
concludes that tin balance of piobabihty is m favoui 
of Afnca In arriving at this view he attaches con 
sideiable weight to the evidence nftorded b> the 
1 aungs skull, now deteiminad to be ot Lower Plioceno 
age He holds that while the I aungs skull cannot be 
mistaken for the gorilla or chimpanzee and in the 
absence of prominent eyebrow ridges and in its upright 
forehead it resembles the oiang it aftoids definite 
though slight indications of the beginning of the 
process of re finenu nt of the Katun's that is an essential 
pait of tin tiansformation of the ape into a human 
being 

In October next a (lageant entitled Heart of 
bmpiro will be held at tho Royal Ubut Hall the 
elate opportunely coincides with the meeting of the 
Imperial ( onfc rence wluch is to bo hotel ill 1 ondon 
during that month The pageant is to lie taken fioin 
the book Hvde Park its Histeny and Romance 
by Mrs Uoc ISveeilie of which n new and uhrulgeel 
edition roe-ently published is noticed in another 
column It will last from Oct 13 to 25 inclusive, 
and tho proceeds will be gisen to chanties 1 ach 
evening will have a s|ieual chaiactei—Oct 14 tho 
I<oid Mayor Oct 15 Canada Oct lfl Ausltalia 
and so torth the last evening being given to the 
United Sirvice® It is gratifying to note that what 
may be i idled the imperial function of sc lence is not 
to be oveilooked and one night, that of Oct 22, ib 
to be devoted to learned societies Among the list of 
patrons, whu h inc hides the Mahaiajah of Kapuithala, 
the Dowager Maharanee of Cooch Behai, the Malta 
rajah of Burdwan tho Duke of 'Sutherland, the 
Marquis of Londonderry the Marepus of Aberdeen 
Lord Jelliooe, J ord Meston, Lord Irwin, Viceroy of 
India, and a distinguished array of ministers, ex 
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ministers, and administrators, are also a number of 
prominont men of science Among these are bir 
John Rose Bradford, president of the Royal College 
of Physicians , Sir William Bragg, director of the 
Royal Institution Sir Charles Close, president of 
the Royal Geographical Society , Sir Frank Dyson, 
Astronomer Royal, Sir Arthur Keith , Sir Ronald 
Ross Sir h most Rutherford, president of tho Royal 
Society and Prof J F Thorpe, president of the 
Chemical Society Tho organisers of the conference 
are to be congratulated on their far seemg policy, 
which will bring home to a wide pubho the vital 
interest of science in and its close connexion with, 
the problems of a world wide empire such as ours 

Mr J L Baird has tecently made further 
progress in perfecting the applications of television 
for theatric al purposes We see from tho Times that 
a demonstration of this new art will foim part of tho 
programme of the 1 ondon ( oliseura m the week be 
ginning July 28 and onwardn A disadvantage of 
tho homo television sets wlueh are now on the market 
and rocoivo broadcast television at certain hours of 
the day is the small size of the televised images 1 Iub 
makes it possible for only two or three people to see 
the screen properlv In the new apparatus for use in 
a theatre the receiving screen is divided into 2100 
elements Facli element consists of a cubicle which 
contains a tiny metal filament lamp the front of the 
cubicle being covered with ground glass The lamjis 
are in circuit with bais on a large commutator As 
the commutator revolves, each of the lamps is switc hed 
on m succession The whole of the 2100 lamps are 
switched on and off in one twelfth of a second W hen 
operating the incoming television signal is hrst of all 
amplified The amplified current then flows through 
Sfche revolving commutator The current u strong at 
a bt ight part of the picture and weak at a dark part, 
and the picture is built up of a mosaic of bright and 
daik larnjw The lamps are not instantaneous m 
the ii action anil m this respec t they differ from those 
used in otlici television devices Great brilliancy, 
however is attained by this means and the flickering 
is much ucluicd J xjienmints have been made at 
the Baird laliomtories cm tin transmission of images 
showing considerable di tail It sc ems quite foasihlo 
to broadcast tlitse pictures to distant cinemas by 
means of land lines 

A C me Week lee turo on Stionce and the lushing 
Industry delivered at the University College, 
Hull on Oct 1« 1929 by Prof A C Haidy, has been 
recently published as a pamphlet by Messrs A Brown 
and Sons Ltd , Hull puce 8d Prof Hardy, who was 
chief zoologist to the LHscoiery expedition, discusses at 
some length the bearing of mat me biological research 
upon the problems which confront the fishing industry 
The men of sc lence, he points out, by patiently investi 
gating the many factors some known, many yet un 
known, which influence marine life, are gradually 
piecing togethei the story of what is going on below 
the surface of the sea The work is laborious, dis 
appointments are many and progress is slow Never 
thelees, much has already been done, and last year. 
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for the tint time in history, it became possible to 
foreaast the prospects of certain fisheries This is a 
great achievement, and Prof Hardy is confident 
that, with more knowledge, this work can be ex 
tended and perfected so as to be of immense practical 
value To bring immediate financial benefit to the 
trade, however, is not the only function of marine 
investigation Much of its efforts must of no< esaity 
be directed towards the accumulation of knowledge 
which will result in no immediate gam to the industry, 
but is absolutely nooossary as a basis for intelli 
gent legislation in future should occasion demand it 
A strong plea is made for more co operation between 
science and the industry—between the research 
worker and the fisherman Each has much to learn 
from the other Stress is also laid upon the pauc ity 
of financial aupixnt for scientific roseaioh The 
trade, says Prof Hardy, pays but a few hundred 
pounds a yoar to research institutions and that more 
as a kind of charity than as an economic investment 
To be of real benefit, research must be carried out on 
a scale bearing a reasonable relation to the magnitude 
of the industry hor tins to be dono ample funds are 
essential 

At tho recent Wot Id Powei Conference Dr Oskar 
Oliven gave a rcmatkable address on a Luiojiean 
Gud Power System He (Jointed out the gradual 
growth of small power plants to huge powei stations 
tho voltages of which were over increasing Inter 
connexions were be ing made between these stations, 
insulting m imiKirtant economies being effected 
Lxchange of energy and compensation of load wore 
now taking place over (jolitical frontiers and tho 
question had now l»ecomc ono which hail to bo con 
sidered by the whole of Lurope Tho problem could 
lie solved if the visible and mvisiblo boundaries which 
separated nations could be freely opened to the 
passage of elextnc cneigy fot thoir mutual benefit 
Hie idea of the poaceful eo ojieration of nations was 
gaming ground The approximate length of the 
European super powei system ho suggested was 
8000 miles It included ( alais Home Constantinople, 
and Oslo Butain and the northern part of Russia 
are left out foi economical lessons He assumes that 
capital can be obtamed at 4| per cont mteiest and 
that the total cost would be about i100 000 000 
He calculated that the avetago cost per unit would 
be reduced to about tho fifth of a jienny Ho pioposc s 
to use a supply pressuio of 400 kilovolts TheiB aro 
now no technical difficulties in the way He considers 
that the utilisation and application of electricity has 
become one of the strongest factors in international 
economy A map of the proposed European grid is 
published in the Electrician for July 4 

At the ninth annual general mooting of the Empire 
( otton Growing Corporation, held in Manchester, with 
Lord Derby in the ehau, on May 29, his son Lord 
Stanley, made some very interesting comments upon 
the possibilities of agricultural development in India 
as affocted by the coming completion of the Sukkar 
Barrage on the Eiver Indus With the completion 
of this barrage, which is anticipated for 1932, it is 
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estimated that the irrigated area in India will increase 
from 2,035,000 acres to 5,394,000 acres, and much of 
the new land is thought to be of very good quality, 
capable of producing a better class of cotton than is 
at present grown m any cotton district Lord Stanley 
made two very important and suggestive criticisms 
in connexion with this vast scheme He (Jointed 
out that if full use is to be made of this new area under 
irrigation, the advisory research services which must 
guide m technu al matters should tie created now 
Lord Stanley is emphatic that progress Bhould be 
speeded up m this direction He also pointed out that 
it is essential that some largo estates be created in the 
new irrigation area with tho necessary capital and 
equipment in men and materials to enable tu w methods 
of cultivation, adapted to the changed conditions to 
ree eive a thorough trial 1 he small cultiv ator is too 
eonseivative and too (xsirly equipped to make the 
necessary trials of new methods, and unless some large 
estates are organised in good time much time may 
bo lost after irrigation comment es in k animg how to 
make full use of the new potential souices of ogn 
cultural fertility 

Th* first report of the Museum of Science and 
Industry, Chicago founded by Mr Julius Roscnwald 
in 1920 cove is the period July 1928 to Decomber 1929 
and is a record of very uttive progiess which if 
maintained will place the Museum in tho fort front of 
such institutions in tho United States i ho provision 
nf a building is always a serious mattei but it appears 
that from the hist tho founder had in view the 
utilisation of the much admired Fine \its Building 
eretted for tho World s lair in Jackson Park in 189.1 
It is more than doubtful whether it would not have 
been wiser to huve had a new building I acts go to 
show that the cost of reconditioning this old building 
is going to bo os great as tho cost ol a lit w one without 
any touetipontling advantages Hit Dim tin Mr 
Waldemar Kaompffert was appointed in 1928 and 
ho has studied the older institutions of the same kind 
in Europe particularly tho Deutsches Museum at 
Munich It is evident that he 1ms been strongly 
influenc od by what he has seen and no radic d depar 
ture fiom them appears to lie in mow He is alive 
to the necessity of drawing up bofoichand schemes 
of what ought to he shown and ho is avoiding the 
pitfalls of accepting objects not strictly within the 
scherno, he is obtaining, too the co o(>oratioii of inch 
viduals and firms In fm t the idea of tho industrial 
museum at last seems to have gripped the American 
unagination Wo wish the institution much ind 
early success 

In the annual rojuut of the Geophyaical Laboratory 
of the Carnegie Institution of Washington lor 1928 29 
(Year Hook No 28 of the Institution) the director 
(Di A L Day) describes two important scientific 
expeditions in which tho laboiatory has participated 
The first was for tho study of volcanoes in the Dutch 
East Indies, where many active volcanoes are found 
within a small area, Dr Ziet>, who undertook this 
work went provided with spectrographic apparatus 
for the investigation of volcanic flames This part 
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of the programme vm unsuccessful, but valuable 
experience was obtained which it is hoped to utilise 
later; and gases, incrustations, and lavas were col¬ 
lected which have provided interesting material for 
laboratory studies. The other expedition was a 
gravity-measuring cruise in a United States sub¬ 
marine, using the methods and apparatus of Dr. 
Vening Meinesc, who accompanied the nxpeditior 
the U.S. Navy and the National Academy of Science I 
oo-operated with the Geophysical Laboratory in tins 
work. A cruise of 45 days was undertaken in October I 
and November 1928, m the Gulf of Mexico and the I 
Caribbean Sea. Measurements of gravity were made 
at 46 sea stations, as well as others m vaiious harbours. 
It was found that isostatic comjiensatioii in the 
Missismpi Delta is practically complete, despite the 
deposition of nearly 12 billion tons of matter there 
each year. Dut anomalies indicate that the Narra 
Deep is a recent uncompensated geological feature 
in which there must be large shearing stresses (see 
Naturk, Mar. 23, 1029, p. 473). 

The University of Melbourne has recently issued in 
bound form several volumes of “ Collected Papers 
from the Science Laboratories ”. Vol. 5 consists of 
separata that have appeared during the years 1910- 
i from the following departments : 
Anatomy, 9 pajiers; zoology, 19 pape 

enee, 14 papers The papers cover a wide 
range of subjects, and m all departments deal with 
matters not only of local interest or rather concerning 
local material, but also of a more general nature. 
The former group contains anatomical mvestigations 
of Tasmanian abongmals and Melbourne criminals ; 
a number of descriptions of new Australian inverte¬ 
brates, jMirasitic and otherwise, and studios on the 
parasites and diseases of Australian cattle. The 
second group include anatomical studies of man and 
oth mmals; investigations into the develop¬ 

ment of tb 

not limited to Australia. Altogether the pafiers show 
a commenduble recognition of the importance of 
research ns an essential function of University ac¬ 
tivity. From the personal point of view we are glad 
to see the name of Baldwin Hjieneer as jiart author of 
one of the jiapers in the zoological section, as it is 
probably the last paper by one whose recent death 
has depnvod the University of an outstanding 
personality. 

The Rejjort of the Secretary of the Smith 
Institution for 192# reoords a year “ gratifyingly and | 
unexpectedly rich in progress ”. One of the most 
important venture* has been the addition to the 
research laboiatortes of a new department, the 
Division of Radiation and Organism, the object of 
which will be to investigate the relationship between 
radiation and the growth and health of plants and 
animals. During the year twenty-nine expeditions, 
fitted for anthropological, geological, biological, or 
astrophysics! investigation, sought knowledge and 
materials in distant jiarts, from Alaska to China, 
Cuba, and Haiti. As material has flowed in publica¬ 
tions have flowed out, including, in addition to the 
usual monographs and articles, four volumes of the 
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12-volume set entitled “ Smithsonian Scientific 
Series The National Zoological Park has obtained 
a new building for birds, believed to be the beet for 
rid, and provision has been made 
by Congress for a new reptile hout 
designed; and certainly not least, an extensive collec¬ 
tion of paintings and art treasures, valued at several 
a been given by Mr. John Gellatly 
to the Smithsonian for eventual exhibition in the 
National Gallery. 

With reference to our remark (June 14, p. 901) on 

e lack of a serious jiolicy for the encouragement of 
children in the national museums. Dr. G. H. Carjienter 
sends us an account of the school work conducted 
m the Manchester Museum Five trained teachers 
specially apjiomted by the City Education Authority 
tako five classes a day, and each class, (laying a 
weekly visit, gets a systematic course of lessons, 
with the advantage of illustrative specimens and 
objects freely placed at the teachers’ disposal. Such 
an arrangement is excellent; it ib the best possible 
plan under the [Missive system where the museum 
allows the fullest use to be made of its treasures. 
Our notion was that, if the system of the Peabody 
Museum wore adopted, the national museums by 
means of their own staffs—specially appointed for 
nurse, but responsible to the museum 
authority—would become active agents in spreading 
knowledge of their treasures inside and outside the 
museum. We look forward to a time when it will 
bo recognised that education is as much the duty of 
a museum as is the care of specimens. 

Eton Com.ei.e hns followed excellent precedents 
in having formed a Natural History Society, the 
threefold purpose of which is to observe and collect 
local plants and animals, to make and listen to 
lectures, and to keep a log-book of all observations. 
Tlie firs* “*•«■'»« —.«""* Mown i.-M- 

number of these original faunistic observations, 
which concentrate upon the stock lists of birds and 
Lepuloptcra; but there are many little problems of 
local distribution and numbers, of life-habits, and 
seasonal changes, which the members could tackle 
with advantage to their own |K>wem of observation 
ami reasoning, and to the advance of scientific know- 
There is evidence in the report of abundance 
of enthusiasm, anil we wish the new Roc , long 

In the General Report of the Survey of India 1928- 
e of the most notable achievements recorded 
is the completion of the survey of Chitral on the 1-inch 
and l-inch scales. Tins was one of the most difficult 
pieces of work in the survey of India. Another 
achievement was the survey of about 800 mdee of 
previously unexplored country in Bhutan by per¬ 
mission of the Bhutanese Durbar. A summary of 
topographical surveys shows that about forty-eight 
thousand square miles was surveyed during the year, 
an area rather in excess of the average of recent yean. 
So steady is the progress of the work that rather more 
than half the total area of the Indian Empire has now 
been surveyed, mainly on a 1-inch scale, but in places 
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on a 1 inch or 1 inch soale The report contains a 
key sheet to all maps of the survey of India 

Thb North West Territories Branch of Canada s 
Deportment of the Intenor has issued a finely ill us 
trated handbook entitled “ The North Weet Tern 
tones, 1980 * This gives besides a geneial account 
of an area which embraces over a third of Canada 
many valuable notes on the forests other vegetation, 
and wild life Particular attention is paid to the 
Eskimo, who, according to a census made in 1927 
number little more than 7100 The Dcpaitment of 
the Intenor has also published a revised map of the 
North West lemtonos on a soale of 00 miles to an 
inch It has no orographical detail but there are a 
wealth of names and indications of all the police and 
trading posts and the position of the game preserves 
From the Natural Resources Intelligence Service of 
the same department cornea a finely illustrated volume 
on the province of New Brunswick with several maps 
and mm h statistical information Copies can be ob 
tamed free of charge from the National Development 
Bureau Ottawa 

Awhouoh the present buildings of the Mellon 
Institute of Industrial Research were completed only 
in 1916, for practically ten years the Institute has had 
a waiting list of companies with problems for m 
vestigation A new building is therefore to be erected 
and work on it will start this year In addition to 
providing a greatly increased number of laboratories, 
the new building will give more commodious quarters 
for the general departments Ihe present library 
contains 11,000 volumes , the now library is planned 
to aooommodate 280,000 volumes Ihe present 
Department of Research in Pure Chemistry will be 
expanded and facilities for pure research in other 
branohes of science will be provided Much more 
elaborate chemical engineering laboratories are to be 
available, and the fellowships in oach specific field of 
industrial research are to be grouped in suites of rooms 
so that they can best make use of general apparatus 
adapted to thoir needs Certain rooms will be equipped 
for specialised phases of experimental technique such 
as electrochemistry, spectroscopy, low temperature 
studies, radiations, high pressure experimentation, 
etc Other special features to be included are a large 
lecture hall, a dining hall an industrial fellowship 
museum and an underground garage The new 
laboratory will be seven stones high, with monolithic 
oolumns along all four sides, and approximately 800 
feet by 400 feet The labors tone* are to face on 
intenor oourts, and additional laboratory suites can 
be constructed in the intenor courts without inter 
faring with the original laboratory units 

Thx Measel medal of the Society of Chemical In 
dustry waa presented to Lord Brotherton of Wakefield 
during the forty ninth annual meeting of the Society, 
for his services to chemical industry 

Tan Munster of Agnoulture and kuhenes, with the 
approval of the Army Counoil, has appointed Brigadier 
H St J L Winterbotham to be Director General of 
tile Ordnance Survey, m aueoeesion to Brigadier E ( M 
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Jack, who retiree on July 31 next Brigadier Jack 
was president of Section R (Geography) of the Bntish 
Association for the South Africa meeting last yeai 
A pbooramme has now been issued of the bouthamp 
ton meeting of the Institute of Metals to be hold on 
Sept 9 12 The proceedings will be opened on Sept 
9, when the ninth autumn lecture will be gi\en by 
Prof D Hanson on The Use of Non Ferrous Metals 
in the Aeronautical Industry The mornings of 
Sept 10 and 11 will be devoted to the reading and dis 
mission of metallurgical papers, several of which are 
being contributed by distinguished metallurgists from 
abroad Some attractive visits and excursions m 
eluding a tnp to Cherbourg during the following 
week end havo been arranged m connexion with 
the meeting 

A CoNwrEENCy on boil Semico Problems to be 
opened by the Right Hon W G A Ormsby Gore will 
be held at the Rothamsted Experimental Station on 
bept 16 18 under the auspices of tho Imperial Bureau 
of boil Science The discussions will cover soil anal} sis 
surveys field experimentation and similar topics The 
( onference will be the occasion of tho annual visit of 
Fmpire agm ultural officers 

A iubthkr step to encourage co operative market 
ing in Great Britain is seen in the modification of the 
terms under which loans to marketing enterprises are 
issued The Ministry of Agriculture s Advisory Com 
mi ttee on Co operation and Credit has recommended 
that the initial period of remission of interest on a 
loan may be extended from two up to five years 
Full particulars are published in Marketmg Leaflet 
No 19 which may be obtained post free from the 
Secretary Ministry of Agriculture and I isheries 10 
Whitehall Place, London S W 1 

A coassspONDKNT has directed our attention to the 
fact that rec ently two tubes of anhydrous aluminium 
chloride supplied to a school laboratory exploded on 
opening It should be kept in mind that those tubes 
frequently contain a considerable pressure of hydrogen 
chloride gas and are liable to burst if any attempt is 
made to opon them with a file 1 he tubes are perhaps 

best opened by wrapping in a thick duster and soften 
ing the drawn out end with a blowpipe flame When 
the rush of gas ceases the tube may be cut open We 
think it would be advisable for the dealers to attach 
some such information as a label on the tube but in 
any case those teachers who are not aware of the 
dangor would do well to take note of it and should 
never allow pupils to open such tubes 
Ait International Illumination Congreas will be held 
in Great Britain m 1931 under the auspioes of the 
International Commission on Illumination (whioh 
suooeeded the International Photometno Commission) 
and is being organised by the National Illumination 
Committee of Great Britain and the Illuminating 
Engineering Society Ihe first week of the Congress, 
Sept 3-12, will oonsut of a tour starting from London 
and visiting Glasgow, Edinburgh, Sheffield, and 
Birmingham , technical sessions will be held at each 
city The second part of the Congress, Sept 13-19, 
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will be at Cambridge The subject* for discussion i charge of the m i n i n g department of the Walker 
inolude factory lighting, street lighting, museum Technical College, Hartshill, Wellington, Shropshire 


lighting, laboratory technique, and so on The 
countries represented by National Committees on the 
International Commission on Illumination include 
most of the European powers, Japan and the United 
States, the president (1027-31) is Mr C C Paterson 
honorary secretary Dr J W T Walsh, and oentral 
bureau the National Physioal Laboratory, Teddington 
The honorary general secretary of the 1931 Congress 
is Col C H S Evans, o/o Illuminating Engineering 
Society, 32 Viotona Street, London 8 W 1 

Applications are invited for the following appoint 
ments on or before the dates mentioned — 
Assistant entomologists under the Division of hco 
nomio Fntomology of the Australian C ommonwealth 
Council for Scientific and Industrial Research for 
research work on buffalo fly and blowfly problems— 
F L McDougall, Australia House Strand W C 2 
(July 30) A lecturer and demonstrator in plant 
pathology at the Swanley Horticultural College—The 
Principal, Horticultural College hwanley Kent (July 
30) An evening teacher in electrical engineering at 
Goldsmiths College—The Warden Goldsmiths Col 
lege New Cross S E 14 (Aug 2) A lecturer m 


—The Principal, Walker Technical College, Harts 
hill, Wellington, Shropshire (Aug ft) A curator of 
the natural history department of the Kelvmgrove 
Art Galleries and Museums, Glasgow—The Town 
Clerk, City Chambers, Glasgow (Aug 15) A cotton 
clasaer, a cotton entomologist, and an assistant 
pathologist, each under the Department of Agn 
culture and Stook, Brisbane—The Official Secretary, 
Queensland Government Offices, 40ft Strand, W C 2 
(Aug 20) A lecturer m chemistry at the Leicester 
College of Technology—The Registrar, Colleges of 
Art and Technology, Leicester (Aug 25) A demon 
strator m chemistry in the University of Abordeen 
—The Secretary The University, Aberdeen (Aug 30) 
An expert hydrobiologist for fisheries investigations 
m Turkey—The Fxpert Adviser of Fisheries—Mr 
F C Weberman —Beyoglu, Sira Servi 4, Istanbul 
Turkey (Sept 15) A George Herdman professor of 
geology in the University of Liverjiool—1 he Registrar, 
The University Liverpool (Sept 30) 

Errattjx— In Natubk for July 19, p 109 
Paragraph The Planet Saturn , line 7, for 838,500 
read 838,500,000 


Our Astronomical Column 


Recent Solar Activity —During the last few months 
there has been a notioeable absence of large sunspots 
and a steady diminution each month sinoe January in 
the average daily number of groups Although the 
solar cycle is progressing towards minimum, the very 
active period (Nov 1029-Jan 1930) and the present 
one of deoline (Mar-June 1930) would seem to be 
merely one of the many ups and downs shown by 
the sunspot curves of preo«hng oyoles when plotted 
from means taken over periods of a month or of a 
solar synodic rotation Unless the present cycle is 
abnormal, the minimum is to be anticipated about 
1934 During the last fortnight there have been signs 
of a revival of activity On July 13-14 two large 
prominences were seen at the sun s east limb, and they 
could be followed as dark absorption markings in 
hydrogen or calcium light as the sun s rotation brought 
them across the disc The larger and more massive 
prominenoe, in latitude about 25° N wa^seen with 
the spectrohelioscope at Greenwich on July 18 as a 
strongly defined marking nearly 6 in length, although 
still somewhat foreshortened, and inclined about 30° 
to the sun s equator 

The Approaching Opposition of Bros —Eros will be 
nearest to the earth at the end of January 1931, when 
its parallax will be 50 3* Dr H Spencer Jones con 
tributes a paper with useful hints to observers whioh 
is published in A»tr Nanh 5715 

The rapid motion of Eros makes short exposure 
times and rapid plates desirable The relative advan 
tages of guiding on Eros or on the stars are discussed 
It is thought that a suitable plan may be to follow 
Eros in R A , but allow it to trail m decimation It 
will be brighter than most of the comparison stars, and 
its light should be reduced by a rotating sector No 
photographs should be used m which the conditions 
of seeing nave not been constant, as tins may involve 
an error m the effective mean tune of mid exposure 

The light of Eros is sometimes subject to rapid 
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variations , this also may affect the mean time of 
mid exposure The tunes of beginning and end of 
exposure must be accurately noted, on account of the 
rapid motion 

One of the useful by products of the campaign will 
be an unproved mass of the moon Photographs for 
this purjiose should be taken at the times when the 
difference of the R A of Eros and the moon is near 
OK, 6*. 12», 18* These photographs may be taken 
near the meridian, whereas those for parallax in R A 
are taken at large hour angles 

It is recommended that stars of extreme colour 
(types B and K& to M)) should not be used as com 
panson stars Harvard Bulletin No 871 gives the 
spectral types of the primary reference stars that are 
not w the Henry Draper Catalogue 

Meteors connected with Comet 1930 d (Schwasi- 
mann-Wschmsnn)—It was noticed soon after the 
discovery of this comet that its orbit approached that 
of the earth fairly olosely A watch for possible 
meteors was kept at the Kwasan Observatory, 
Kyoto, Japan Bulletin No 172 of the Observatory 
I reports that Mr T Miyasawa observed numerous 
meteors on May 21 and the following nights Mr S 
Sibata has derived the following orbit for the meteors, 
the latest orbit for the comet by Mus Hayford and 
Mr Anderson, is given for comparison 

Meteor* Comet 10304 

T — 1930 June 14 21981UT 

a 212° 24 192° 19 4] 

0 60 10 76 45 2 U930 0 

t 18 50 17 17 9 J 

logo 9 965 0 004934 

Period — 5 2668 years 

Mr H E Wood has pointed out thst there is a general 
reeemblanoe between the orbit of this comet and that 
of oomet Pons Wmnecke, suggesting that the two 
oomets may have had a common origin 
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Melanesian Shell-Money —In No 1 of vol I 
of the Anthropological Sent* of the PubUcatume of 
the Field Museum, Chicago, Mr Albert B Lewie 
describee the Melanesian shell money m the museum 
collections Many different kinds of shell money 
are in use in Melanesia, but each is confined to a small 
area, outside which it has little or no value Usually 
it takes the form of small disos on varying lengths of 
string, but in some places, such as the oentral 
Solomons, large shell rings were manufactured which 
had a high value Tanga arm rings m New Zealand 
would each buy a wife or one or two pigs In the 
Gazelle Peninsula, New Britain, the dwarra currency 
was strung on rattan which could be broken to any 
length to make ohange The Duke of York Islands 
was an important centre for the manufacture of the 
broad shell variety of money called pele It was 
put up m short strings tied m bunches Though it 
had a standard value it was not actually used as 
money, but was traded to New Ireland and New 
Britain The chief centre of manufacture of shell 
money was the small islands around New Ireland, 
and the great number of these islands must be held 
to acoount for the great number of varieties The 
value depended on colour and workmanship, the most 
valuable being the small red discs The most elabor 
ate and valuable variety of New Ireland money was 
that known as ‘pig money’, which was used for 
the purchase of pigs for use in ceremonial Its value 
was so great that only very wealthy people could 
acquire it It has long disappeared from use Shell 
disc money, though not so common as in New Ireland, 
was also in general use throughout the Solomons, 
Santa Crur, Banks Northern New Hebrides, and New 
Caledonia 

Urn-Burials in Alabama —Among papers submitted 
to a Conference on Mid Western Arohieology held in 
St Louis, U S A , in 1929, of which a report is issued 
as Bull No 74 of the National Research -Council, 
Washington, was an account of recent discoveries 
made along the Tallapoosa and Alabama Rivers by 
Mr P A Brennan Among them a large number of 
um-bunals were found This custom is said to be 
an indication of Choctaw cultural influence The 
Choctaw are said to have placed their dead on racks 
until the flesh had decayed before burying them 
Articles associated with these burials indicate that 
they had a much higher cultural level than their 
descendants Their pottery is of heavy earthenware, 
shell tempered, glased with charred grease, and some 
times the vessels are of a capacity of eight gallons 
At Montgomery a cache of twelve urns, each covered 
with a bowl, all con tamed skeletons—adults, children, 
and babes Several con tamed remains of more than 
one individual The largest was 26 inches in dia 
meter and the smallest 8 inches Yet the latter con 
tamed the complete skeleton of a baby The urns 
were dose to the surface and the arrangement may 
have been intended to represent a constellation A 
similar find made a few years ago consisted of nine 
urns arranged around a oentral urn A vault like 
placing had been attempted m a hole 25 feet in 
diameter which had been out in red clay Into this 
was poured quartsy gravel, periwinkle and mussel 
shells from the kitchen middens, and then ashes After 
the vessels had been placed m position, they were 
surrounded with layers of gravel, shells and ashes, and 
then covered with clay This was then hardened by 
fire Interments in the earth and apparently con¬ 
temporary aooompemed them Shell objects, though 
not numerous, are indications of a high civilisation, I 
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while the shell pictures, especially that of a figure 
with its protruding tongue transfixed by a sword, 
suggest oontact with Mexico 

Economic Standing of Members of the Crow Family 
—Having already discussed the food of the rook and 
jackdaw. Dr Walter E Collinge (Jour Ministry 
Aar , May 1930, p 151) turns to Four other members 
of the family, the camon crow, the hooded crow, 
the magpie, and the jay, all of which have been 
condemned from one point of view or another His 
conclusions do not support the almost universal views 
of game preset vers, and they are of great interest to 
a more important group of economic workers, the 
farmers It was found that 36 per cent of the food 
of these bulls was of direct benefit to the farmer and 
fruit grower, since it consisted of injurious insects, 
mice and voles, slugs and snails On the other hand, 
18 per cent was injurious, but of this, half represented 
the destruction of the eggs and young of wood 
pigeon, blackbird gulls and ducks Evidently any 
destruction of these crows is prejudicial to the 
interests of the farming community Even so far as 
game preserving is concerned. Dr C ollinge finds that 
the injuries are not excessive and thuiks that they 
have been generally over estimated 

Birds of Buru —In 1921-22 L J Toxopeus made a 
collection of the birds of Buru, in the Moluccas, which 
has added considerably to the list of species and to 
our knowledge of the differentiation of races m that 
area Stresemann in 1914 recorded 135 species from 
Buru , now H C biebers brings the number to 167 
( Treubia, vol 7, suppl , May 1930) His work is of 
more than ordinary Faunistio interest on account of 
its careful descriptions of racial characters, of the 
habits of some of the native buds, and of the detail 
with which the breeding areas have been worked out 

Coleoptsra of Italy —In Met none ddla Pont Acca 
demta delle Sctenze Nuovt Lincti, ser 11, vol 13, 
1929, there is to be found an important contribution 
entitled “ I coleotten d’ Italia ’, by Paolo Luigiom, 
S O , which will interest coleoptorists and students 
of insect distribution This extensive compilation 
amounts to 1175 pages and consists of a catalogue of 
the beetles of Italy together with the literature dealing 
with them The area embraced in this work includes 
continental Italy, and also Corsica, Sardinia, Sioily, 
and the Maltese Islands Altogether 1169 genera and 
9979 species of Coleoptera are enumerated as occurring 
in the area under consideration In an appendix a 
number of additional species are listed provisionally 
owing to their identity being doubtful As might be 
expected, the families most numerous in species are 
the Curcuhomdee, Staphylinid<e, and Carabid®, with 
1610, 1595, and 1059 species respectively As com 
pared with the paucity of the Butiah fauna, it is m 
teresting to note that the Bupreetid® comprise 188 
species, the Cerambyeide 267 species, and the Meloidss 
57 species The enterprise which prompted the com 
ilation and actual publication of this bulky work 
eserves special commendation, and it is likely to 
remain the standard reference catalogue on its subject 
for many years to come 

Egg-killing Insecticide Washes —During the winter, 
when vegetation upon the fruit tree is dormant, it is 
possible to use insecticide washes of considerable 
strength with the view of controlling insect pests then 
present on the bark m the form of eggs During 
reoent years there have been indications that the 
researches into the preparation of a suooeseful egg- 
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killing wash, carried on at the experiment station at 
Long Ashton under the auspioee of the Ministry of 
Agriculture, had met with considerable suoceee In 
a paper in the Journal of Pomology, vol 8, pp 129 
152, May 1930, Messrs Stanitand.F Tutw, and C L 
Wilson give an account of the progress of these 
investigations and show very dearly that the ovioidal 
powers of the successful tar distillate washes are due 
to the asphyxiating action of a uniform, oily film 
deposited over the eggs by the spraying operations 
Direct toxic action of the active chemical constituents 
is relatively unimportant, experimentally, the eggs 
can be lulled equally well by heavy medicinal paraffin 
Paraffin wax and neutral tar products boiling abovo 
360° C were less successful ovicides, because, on 
drying, they did not yield a uniform film, but an 
irregulai granular deposit The control of capsid bug 
and the winter moth by the new high neutral tar 
distillate washes, when a suitable emulsifier is used, 
seems to be exceedingly efficient on apple troos On 
black currants oapeid bugs ore less easily controlled 
The authors point out this may be because the egg 
protruded further into the air, out of the bark, and is 
therefore less readily covered by the drying film of oil 
The destruction of Aphis and PsyUa eggs by these 
washes, on the other hand, is not brought about by 
their asphyxiation, but by the directly toxio action 
on the eggs of certain chemical constituents in the 
washes lhis paper, of great piactical importance, 
is also of very considerable scientific interest, the 
practical results of field spraying trials being oon 
trolled by numerous laboratory experiments with the 
various constituents of the insecticide washes upon 
different types of insect eggs 


Grasses of Central America —In his monograph of 
the grasses of Central America, Prof A 8 Hitchcock 
(Coni U S Nat Herb , bmithsoman Institution, vol 
24, part 9, 1980) brings together for the first time 
much scattered information relating to the grasses of 
the whole area between Colombia and M exico Native 
and introduced species are both included, and the 
paper gives descriptions of llfl genera and 460 
species, including one new species, Jchnanthus 
ttandleyx Hitcho from Honduras The best repre 
sen tod genera are Paspalum and Pamcum, each with 
more than 60 species The grass flora falls into three 
types In the tropical ram forests bordering the 
Atlantic coast the flora is similar to that of the other 
tropical American coastal lowlands bordering the 
Atlantic The coastal region on the Pacific side is 
much drier and possesses a well marked dry season, 
as a result of which there are extensive savannas 
extending from Panama to Mexico The flora of 
elevated interior is high temperate rather than alpine, 
and the grass flora represents a southern extension of 
that of the Mexican plateau 


Hybrid Poplars for Pulp Production —Throughout 
the world research work is now being undertaken, 
having for its object the increase m the production 
of paper, < hiefly pulp, for the news sheets and cheaper 
forms of publications During the past few years 
Dr Ralph H McKee and others have been carrying 
on research with the objeot of attempting to find 
means by which the steadily diminishing supplies 
of wood m the United States of America might be 
supplemented Amongst other experiments enter 
tamed, attempts were made with hybrid poplars, 
the object aimed at being to obtain an increased 
rapidity of growth Several hundred acres of waste 
land m the eastern parte of the United States have 
been planted with hybrid poplar trees (the speoiee 
are not mentioned), which it is said will yield a crop 
of pulp wood for the paper industry oomparable in 
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value to the financial return from fiaxstraw and 
ootton Dr McKee recently described this work 
before the Franklin Institute, a notice of which is 
given in Daily Science Newe Bulletin, No 469 C 
(Washington, 1930) The new hybiids will produoe, 
it is said, from 10 to 14 times as muoh wood per year 
as wild poplars growing under similar conditions 
It was pointed out that m 60 years natural reforesta 
tion yields about six cords of useful wood per sore, 
or 126 pound* of oelluloee a year from each acre 
The yield per acre year for ootton is 150 pounds of 
oelluloee, for fiaxstraw 100 pounds, and cornstalks 
nearly 600 pounds “ Well managed reforestation 
plantations of pulp wood using wild species produoe 
about 2000 pounds of cellulose per acre year, ’ said 
Dr McKee ‘ From the new hybrid poplar planta 
tions we have every reason to expect 80 cords of 
pulp wood per acre m 12 years, that is, an average 
of about 16,000 pounds of merchantable wood per 
acre year, equivalent to 8000 pounds of cellulose " 
The development of this interesting expelunent will 
merit the most careful watching 

Carboniferous Fossils from Nova Scotia -—A collec 
tion of Carboniferous fossils from the Mi-nisaippian 
beds at Windsor, Nova Sootia, formed by the late 
Miss Eleanor Long in 1914, has been worked over by 
W A Bell (Proc Acad Nat Set Phtlad, vol 81) 
The author, who has already prepared a paper on the 
district for the Geological Survey of Canada ( Memoir 
166), gives a summary of the general geology of the 
Windsor aiea, accompanied by a map, and enumerates 
the forty six speoiee of fossils m Miss Long’s oollec 
tion with special notes and figures of three The 
Windsor fauna as a whole exhibits close affinity to the 
Vis6en of western Europe, more especially the Semmula 
zone of England, and differs from the faunas of like 
age in the Mississippian basin of America, as early 
noted by Dawson and others 

Earth Pressure Experiments—In connexion with 
the construction of a big retain mg wall, 900 ft long 
and 160 ft high at mid length, for a power scheme m 
New England, a series of large scale experiments on 
earth pressure have been earned out in a laboratory 
especially erected for the tests, and an aocount of the 
investigation is given in Engineering for May 30 and 
June 18 The laboratory was erected on a site 
provided by the Massachusetts Institute of Tech 
nology, and the tests were made by Dr C Teraaghi, 
now professor in the Technical High School Vienna 
The testing machine employed consisted of a ferro 
concrete bin 14 feet square, one side of which had a 
movable stiffened slab, the thrust against which could 
be measured by weighing machines Boulder clay 
and till—the latter a geological term applied to a 
deposit of clay, sand, and gravel—were used m the 
experiments, the results of which are given m the 
articles Experiments were also made on the internal 
frictions of sands and clays under different pressures, 
when it was found that, with identical materials and 
low pressures, the coefficient of friction was far greater 
with densely packed than with loose materials, but as 
the pressures increased the margin between the two 
values tended to disappear 

Structure of the Electron — In a sanos of papers pub¬ 
lished smoe 1929 m the Proceedings of the Phynoo- 
Mathematioal Society of Japan, Mr U Kakinuma en¬ 
deavours to develop a new theory of the structure of 
the electron which shall combine the theory of rela¬ 
tivity with wave mechanics He starts by replacing 
the ordinary relativity eleotromagnetio energy tensor 
by soother energy-tensor which involves velocity com¬ 
ponents as well as electromagnetics terms, and is an¬ 
alogous to the usual energy-tensor of a perfect fluid 
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From this assumption are derived the fundamental 
field equations, wruoh admit of a remarkable solution, 
with one factor such as appears m Einstein’s cosmo¬ 
logical theory, and a second factor which is periodic 
Thus with every electron there is associated a wave of 
a definite frequency Moreover, the solution leads 
directly to the fundamental equation of wave me 
ehaniC8, connecting the mass of the oleotron with the 
frequency of the associated wave It might be thought 
that Mr Kakinuma’s work is a develoi>ment of Em 
stem's unitary field theory, but this is not so It is 
more on the lines of the theory of gauges due to Weyl, 
of which little has been heara for several years, but 
it uses Riemannian geometry, which both Weyl and 
Em stem have now discarded 

X-Ray Crystal Analysis —In the Engineer tor July 
4, Mr V E Pullin, director of radiological research 
at Woolwich, m a well illustrated article on X ray 
crystal analysis in engineering gives a broad outline 
of the object, the methods, and the results of the 
application of the X ray spectrometer to various 
metals and alloys used in engineering Starting with 
a brief note on the discoveries of Von Laue and othor 
investigators, he says that the important facts which 
lender X ray crystal analysis of use to engineers are 
first, that metals are crystalline, and second, that the 
working of metals either by tools or by heat always 
tends to alter or modify the crystal structure This 
being so, it is the function of X rays to show the 
manner in which individual atoms are normally 
arranged and how they are modified by met hamcal 
or heat treatment or by alloying with other metals 
After a short explanation of the types of crystals of im 
portance to engineers, (1) face centred oubio crystals, 
(2) body centred oubio crystals, and (3) hexagonal 
crystals. Mi Pullin goes on to describe tho apparatus 
and the technique, and then gives a series of examples 
of the information that can be obtained He gives 
some forty or more characteristic diagrams which arc 
published in a special supplement 

Compressibilities of Gases — The April number of 
the Journal of tho American Chemical Society contains 
three papers dealing with the t omprosaibility of 
hydrogen and nitrogen and of a 3 1 mixture of these 
gases at temperatures of 70°, -60°, -26°, and 
+ 20°, and at pressures up to 1000 atm , of carbon 
monoxide at temperatures from - 70° to * 200°, and 
at pressures to 1000 atm . and on a characteristic 
equation with relation to nitrogen In the case of 
nitrogen, a curious phenomenon appeared at about 
380 atm , when the deviation from the ideal gas was 
nearly constant through the temperature range 
- 70° to +100° Carbon monoxide was found to 
undergo decomposition under pressure at atmospheric 
temperature when stored in iron vessels Carbon 
and carbon dioxide are formed, and at 100 atm the 
gas contained more than 1 per cent of carbon dioxide 
after three weeks Formation of iron carbonyl also 
occurred The oorapresaibility curves of carbon 
monoxide are similar to those of nitrogen carbon 
monoxide is slightly more oompreasible than nitrogen 
in the low pressure range and slightly less compressible 
in the high pressure range, the difference beooming 
smaller with increasing temperature The results 
are to be expected from the fact that carbon monoxide 
has a slightly higher critical temperature ( -139 0°) 
than nitrogen ( -147 1°) Carbon monoxide exhibits 
the same peculiar behaviour as nitrogen, but over an 
even wider range of temperature, namely, from 
-70° to +200°at 375 atm 

Chemistry of Coal —A paper on the benzenoid con 
stitution of coal (Part 6 of a senes on the chemistry of 


this subs ban oe) has been contributed to the June 
number of the Proceedings of the Royal Society by Prof 
Bono, Dr L Horton, and Mr 8 G Ward The elabor 
ate Benes of experiments performed, mainly on the 
oxidation by permanganate of the residues from the 
1 benzene pressure extraction ’ of vanous coals, have 
lead to results of much importance All the coal 
residues examined gave much the tamo weight yields 
of crystalline orgamo acids, chiefly benzene carboxylic 
acids, tho proportion of which did not vary materially 
from one coal to another, mid smallor amounts of 
oxalic and acetic acids, indicating that ‘ a consider 
able part of the orgamo d£bns originally deposited m 
the incipient coalfields either had or soon acquired a 
cyclic, and probably benzenoid, structure which has 
mien preserved during the subsequent maturing pro 
cess ’ Evidence has also been obtained that m the 
oxidation of the coal substance by alkalme perman 
ganate, complex colloidal * humic acids' are formed 
intermediately, the crystalline benzenoid acids, and 
probably also oxalic and acetic at ids, arising annul 
taneously from their further oxidation Those results, 
and others obtained m oarlior work, revealing as 
they do that in great part the coal substanoo— no 
matter what its geological ago or chemical maturity, 
or whether or not it is extractable by boiling benzene 
under pressure—has an essentially ‘ benzenoid ’ struc 
ture, suggest tho possibility of it* having anaon through 
( ondensations of phenolic and amino with aldehydlc 
bodies, muoh as hakelite ’ is synthesised nowadays 
from phenols and formaldehyde " The experimental 
exploration of tho many questions opened up by this 
investigation—which have been necessarily referred 
to only m certain salient points in the present note— 
is being continued, but it is evident that tho researches 
already performed have led to a considerable advance 
in knowledge of the properties of cool 

Radio Communication with Aeroplanes — Mr 
Hoover, the radio engineer of the Western Air Ex 
press, road a paper on radio communication with 
aeroplanes to the Society of Automotive Engineers in 
tho United States on Feb 20 Hie difficulties to be 
overcome are mainly due to tho radio waves emitted 
by tho engine every time a spark cm curs in any of the 
sparking plugs—the ignition wires, magneto, and low 
tension wires forming an antenna system The 
highly sensitive receivers on the aeroplanes have to 
pick up feeble signals from stations more than a hun 
dreil miles away It will be seen therefore, how 
difficult it is to shield from the receiver tho waves 
coming from strong spark transmitters only ten feet 
away The only possible solution is to put a contrnu 
ous metallic shield round all the radiating apparatus 
The Airways Division of the U S Department of 
Gommeroo has initiated the building of earth stations 
for aeronautical use About forty stations have 
already been installed They are Bpaood along the 
airways at distances apart of about 200 miles They 
cover tho whole country from New York to San 
I ran cisco and from Seattle to Key West The 
stations use the voice and have a earner output of 
two kilowatt* On a conservative estimate this 
would give a day range of about 150 milee and a 
night range of double as muoh The 1927 international 
convention set aside a band of wave lengths between 
800 metres and 1200 metres exclusively for aero 
nautical purposes, and the Government stations work 
between these limits A new branch of the US 
Weather Bureau has been inaugurated to make hourly 
collections and forecasts of the weather The reports 
are collected and broadcast over the airways every 
hour and it is hoped shortly to broadcast them every 
half-hour 


No 3109, Vol 120} 



160 


NATURE 


[July 26, 1930 


The Third Imperial Entomological Conference. 


rpHE Third Imperial Entomological Conference was 
-L held m London, under the auspices of the 
Imperial Institute of Entomology, on June 16-27 
Through the oourteay of the officers and council of 
the Entomological Society of London the meetings of 
the Conference were held at the headquarters of the 
Society at 41 Queen s Gate About forty delegatee, 
representing twenty four different States of the 
British Empire, attended m an official capacity 
Lord Buxton, the chairman of the managing com 
mittee of the Imperial Institute of Entomology, 
was unfortunately unable to be present owing to 
illness, and was represented at the opening meeting 
by Sir Sidney Harmer The morning of the first day 
of the Conference was devoted to the reception of 
delegates and the appointment of sub committees 
to (teal with business matters At this meeting it 
was announced that the Managing Committee nml 
deoided to alter the name of the Imperial Bureau of 
Entomology to the Imperial Institute of Entomology 
m view of the growth and expansion of its work since 
it was first founded In the afternoon the delegatee 
were shown a very remarkable film brought from 
Canada by Mr A Gibson, Dominion Entomologist, 
representing tho mass production of the parasites 
of the European com borer, as carried on in the 
laboratory of the Dominion Entomological Depart 
ment at Chatham, Ontario In this him tho various 
phases of the mass production woik and the be 
naviour of the principal parasites of the pest studied 
were shown with extraordinary clearness and accuracy 
The him was exhibited at tho Imperial Institute 
through the courtesy of the Director, Lieut Gen Sir 
W T Furse, and was again shown by request on 
hnday, June 20 The exhibition of the Him was 
followed by a Tec option of the delegates at the Natural 
History Museum 

The meetings of June 18, under tho chairmanship of 
Mr F A Stockdale, were devoted to discussions on 
the organisation of entomological departments, ojiened 
by Mr H H King, of tho Sudan, and on entomo 
logioal work among backward races opened by Mr 
A H Ritchie, of Tanganyika In tho evenmg there 
was a meeting of the Entomological Society of London, 
which was largely attended by the delegates 

On Thursday, June 19, the delegates visited the 
Parasite Laboratory at Famham Royal, where they 
were entertained by the Imperial Institute of Entomo 
logy to luncheon and tea, and shown m detail the 
various methods in use in the work of the labors 

e morning meeting of June 20, held under the 
chairmanship of Dr T Drummond Shiels, M P , was 
devoted to the extremely important subject of tsetse 
control The discussion on this subject was opened 
by Mr C B M Swynnerton, whose excellent work 
m areas infested by the tsetse in Tanganyika Territory 
is, of course, well known Mr Swynnerton gave a 
detailed and most interesting account of the work 
which is now being earned on in Tanganyika, where 
the practice of grass burning, earned out under skilled 
direction and combined with the breaking up of the 
infested zones into areas of a sue convenient for 
burning, has given excellent results A very lm 
portant phase of this work has consisted in the pro 
auction of live fences or hedges designed to prevent 
tile passage of game, and produced by the planting 
of cuttings or hvo polos of certain species of indigenous 
trees whioh are used by the natives to fence their 
villages Another important development m this 
work is the use of movmg baits smeared with tangle 
foot for the capture of individual flies, and the intro- 
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duction of the aeroplane for sooutmg work The im 
portanoe of aeroplane surveys m entomological work 
is now widely recognised, and it is to be hoped that 
every facility for their use will be granted by the 
authorities, in order that this work may be earned on 
in the infested areas m a thorough and satisfactory 
manner Mr Swynnerton's paper was followed by a 
very interesting discussion on various phases of the 
tsetse problem, including the important matter of 
game preservation The afternoon meeting, under the 
chairmanship of Mr A Gibson, Dominion Entomo 
logiit for Canada, was devoted to the control of 
insects by cultural methods, and was opened by Mi 
B A btockdale It gave rise to a number of very 
important comments in regard to the value of cultural 
methods, particularly against sucking insects, in 
various parts of the world 

Saturday, June 21, was devoted to a visit to the 
University of Cambridge, where the delegates were 
entertained by Prof J Stanley Gardiner, and shown 
the work conducted by the Department of Entomology 
and the important investigations in progress on virus 
diseases of plants The delegates were entertained 
to tea at Messrs Chivers fruit farm 

The morning of Monday, June 23, was devoted to 
the meetings of committees and the afternoon meeting 
to the important subject of locusts, under the chair 
manahip of Major E E Austen The discussion was 
opened by Mr B P Uvarov, of the Imperial Institute 
of Entomology, one of the foremost living authorities 
on this subject Unanimous agreement was expressed 
by all the speakers as to the necessity for further 
investigations on the permanent breeding grounds 
of the migratory locusts and the underlying causes of 
the phenomenon of migration 

On the following day the meetings, which were held 
undsr the chairmanship of Sir Sidney Harmer owing 
to the unavoidable absence of Dr R Stewart Mac 
Dougall, were devoted to the subject of biological 
coni rol, which is now of especial interest owing to the 
fact that smoe the previous Conference the Imperial 
Institute of Entomology has founded, with the aid of 
a grant from the Empire Marketing Board, its labors 
tory at Famham Royal as an Imperial centre for work 
on biological control of insect and plant pests In the 
morning meeting the biological control of insects was 
considered It was opened by Mr A Gibson, who 
gave an interesting and detailed account of the work 
m progress on these lines in the Dominion of Canada 
In the discussion that followed, many points of in¬ 
terest were brought up concerning the practice of 
biological control of insoct pests in various parts of 
the world, and general satisfaction was expressed by 
all the delegatee in regard to the initiative which Sir 
Guy Marshall, director of the Imperial Institute of 
Entomology, had taken m the creation of a special 
institution for work of this type within the Empire 
The afternoon meeting was devoted to the control of 
weeds by insects Dr Miller, of the Cawthron Institute 
of New Zealand, who opened the discussion, gave an 
account of the work which is being earned on in New 
Zealand in collaboration with the Imperial Institute 
of Entomology at Famham Royal on the biological 
control of some of the most important weeds of New 
Zealand, including particularly blackberry, gone, 
ragwort, and bracken He was followed by Dr A 
Nioholflon, deputy chief of the Entomological Division 
of the Commonwealth Council for Scientific and 
Industrial Research of Australia, who described to 
the delegates the extraordmanly successful and 
interesting experiments earned on by the Common¬ 
wealth Pnckly Pear Board against the various epeoiea 
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of pnokly pear in Australia He showed that the 
initio! auooeHes obtained in thu work have now been 
very greatly extended, and that large areas formerly 
rendered uninhabitable and useless for agricultural 
purposes by the invasion of the pnckly pear have now 
been freed completely from this pest and are being 
brought under cultivation 

The morning of June 25 was devoted to meetings of 
committees, and the afternoon to a discussion, opened 
by Dr W J Hall, of orchard pests in various parts 


of the world In the evening an official dinnei was 
given to the delegates by His Majesty’s Government 
at Lancaster House, St James’s, under the chairman¬ 
ship of Lord Passfleld, Secretary of State for the 

The final meeting of the Conference was held on 
June 26, and was followed on Friday, June 27, by a 
visit to the Rothamsted Experimental Station and 
Pathological Laboratory of the Ministry of Agn 
culture at Harpenden W R Thompson 


Cellulose and Sodium Hydroxide. 


I'PHE British Cotton Industry Reeearoh Association 
h has recently issued two memoirs (reprinted in the 
Journal of the Textile Institute, vol 20, T 373, 1020 , 
and vol 21, T 225, 1930) in which S M Neale de 
scribes some work on the physical chemistry of 
cellulose Regarding cellulose as a linked senes of 
gluoose residues with -OH and -O -groups as 
reacting points, it is shown that the behaviour m 
alkaline solutions can be explained by treating the 
-OH groups as sources of potential acidity, with their 
capacity for liberating hydnon governed by the law of 
mass action, so that an average dissociation constant 
can be assumed for the primary acid ionisation of 
cellulose in any state of complexity In developing 
this idea it is necessary to employ the Donnan equation 
of membrane equilibrium to allow for the fact that the 
assuinod cellulose ion is coherent and unable to diffuse 
By assuming an approximate value of 2 x 10 “for the 
dissociation constant it is possible to calculate approxi 
mately the osmotic swelling pressure of oellulose in 
solutions of caustic soda of any concentration The 
calculated osmotic pressure curve is strikingly similar 
to the curve obtained by plotting the imbibition of 
water by regenerated cellulose (cellophane sheet) 
against the concentration of alkali m which it is placed, 
while the amounts of alkali taken up are shown to be 
consistent with the stoichiometric conversion of 
cellulose into the mono sodium salt at high alkali 
concentrations, when allowance is made for the alkali 
imbibed in accordance with the Donnan equation 
The peculiar effeot of temperature on the swelling 
curve of cellulose in sodium hydroxide solution is 


a consequence of the theory and arises essentially 
from the increasing hydrolysis of the oelluloso salt at 
high temperatures The amount of heat developed 
in the reaction between cellulose and sodium hydroxide 
has been determined and is found to rise continuously 
with the concentration of the alkali The heat effects 
at all concentrations arc m fair agreement with values 
calculated on the assumption that the heat of tonisa 
tion of cellulose is comparable with that of the mono 
saccharides Allowance is made in these calculations 
for the very large additional heat effects arising from 
the higher energy content of alkali m concentrated os 
conqiared with dilute solution, and from the dilution of 
the bulk alkali by the water molecules set free and those 
formed as a result of the postulated chemical reaction 
When cellulose in equilibrium with any given 
solution is immersed m a solution of widely different 
concentration, striking transient volume changes are 
observed These are oxpl&med m terms of the osmotio 
theory which is put forward, and arise from the fact 
that the water diffuses more rapidly than the alkali 
The data presented in the second paper describe the 
behaviour of regenerated oellulose in solutions of 
sodium hydroxide more dilute than half normal, and 
it is shown that in this region the absorption of alkali 
and the swelling of the gel are quantitatively explained 
by assigning to the ionisation constant of cellulose the 
value 1 84 x 10 “ at 25° C 

The considerations of these papers are largely apphe 
able to the behaviour of cotton hairs in caustic alkali, 
and go far towards making dear the chemical and 
physical mechanism of the process of memorisation 


Geology 

TN the little pamphlet referred to below 1 Dr Adams 
brings together the work of former investigators 
in Ceylon, savouring his account with important con 
elusions derived from observations of his own The 
geological structure of the island is outlined for the 
first time, analyses of rooks are given and, above all, 
there is an admirable geological map, the first of the 
whole island to be produoed A list comprising seventy 
references is provided 

The historical side is touched on briefly in an 
‘ Introduction”, wherein it is stated that man had 
not reached the Palaeolithic stage, when probably ‘ by 
means of a then existing land bridge " ne arrived on 
the island The successive invasions from Neolithio 
tune to the occupation by the British in 1796 are 
summarised m a few paragraphs After a 
earlier publications. Dr Adams deals with the topo 
graphy and brings out dearly the three peneplana 
turns to which the land has been subjected, illustrating 
his explanation with four admirable plates, two being 
reproductions of sheets of official maps 
Investigators m Ceylon are fortunate m having such 
a sound basis for their work as this topographioal 
survey produces To these three peneplains, clearly 
visible, must be added a fourth, the submarine plateau 
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of Ceylon 

The subaerial surfaces of erosion, 
aiy conditions in a periodically n 

-*, are reflectively 100 feet (t 

uid 6000 feet above sea k . 

than local interest Whether they a ___ 

to marine erosion is left an open question—the author 
inclines to subaenal denudation—one notes in passing 
that Way land assigns the first and Becond to the 
former cause Dr Adams suggests that the Deoean 
Plateau is perhaps a continuation of the second, pos 
sibly the uplands of the Nilgiris represents the thud 
planation, making the comment that so well defined 
a senes of erosion surfaces may yet be reoogmsed in 
other fragments of ' disrupted Gondwana Land He 
suggests Madagascar in this connexion The present 
writer would add the Northern Frontier Province of 
Kenya , the type of country, a wide stretching plain 
with suddenly rising' buttes ’ or residual hills, is essen¬ 
tially the Bame as that shown by Dr Adams m Plate II 
As it must be, the topography is influenced by the 
strike of the foliation of the crystalline rocks, but m 
Ceylon ("an admirable relief map of the island” exists 
in Colombo) the strike ridges swing m successive loops 
resembling, as Dr Adams has it, ‘ a senes of garlands 
pendent from the northerly extremity of the Island ” ; 
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they follow approximately the outline of the eoeet 
The island, in fact, is a portion of a much eroded 
synolme, the axis in general trending north and south 
a short distanoe east of Kandy and Nuwara Eliya 
Altogether, this is a stimulating portion of the book 

For the Pleistocene, the Miooene at the extreme 
north of the island and the very small area of non 
marine Jurassic beds at Tabbowa, the author reliee 
pnnoipally on data collected by Wayland , for the 
Archaean, whioh constitutes so very large a proportion 
of the whole, CoomAraswamy is a noteworthy con 
tnbutor Acknowledgment for information received, 
especially concerning the gem deposits, is made to 
Mr J 8 Coates, the Principal Mineral Surveyor The 
orystalhne rocks present many interesting features, 
and the resemblances they bear to those of other lands 
attract Dr Adams’s attention He points out the 
essential identity of the dominant quartzoee biotite 
gneisses with ‘ hundreds of occurrences in the Laur 
entian of Canada and the ‘ sinking resemblance ” of 
the limestones to those of the Grenville Sense of the 
Canadian Shield Doubtless the island is the south 
ward extension of the Bengal gneiss with which, m 
Ceylon as m India, khondalites are associated Of 
these analyses are given Nine analyses of ohamook 
itea and four of allied rocks, together with a table of 
norms, increase our knowledge of that interesting 
senes Much petrographical detail is provided, but a 
few photomicrographs would have added to the value 

of the work 

The geological map, with an east and west section 
through the island, shows the limestones, quartzites, 
and khondalites differentiated from the huge expanse 
of biotite gneiss, the distribution of the ohamookites 
in the southern part of the island and in addition the 
Galle Senes of CoomAraswAmy, a group distinguished 
by the ooourrenoe of soapohte and wollastomte The 
strike of the foliation is made dear by broken lines 
Doubtless, as Dr Adams comments, there is yet room 
for additional study in Coylon, but in this work we 
have the most valuable contnbution to the geology 
and physiography of the island produced for many 


Kmok Dawson Adam, (Ottawa 


The Geology or Ceylon By 
National Reaearoh l nunoil of 


University and Educational Intelligence. 

Birmingham— At tho recent degree congregation 
the degree of D So was conferred on Mr Edward 
Tyler for pubbshed work on liquid jets, vortices behind 
aerofoil sections and rotating cylinders, eddy flow 
from annular nozzles, and other aerodynamic invnsti 
gat ions 

Dr H B Keene is resigning his post as lecturer m 
physics on being appointed head of the Physios De 
partment of the Birmingham Municipal Technical 
College 

Tho fiftieth anniversary of the opening of Mason 
College and the thirtieth anniversary of tne granting 
of the charter to the University of Birmingham are to 
be celebrated in October, the programme including a 
special degree congregation at whioh honorary degrees 
will be oonferred on, among others Sir William 
Hardy, Prof R Robinson, Dr F E Smith, and Sir 
Thomas Lewis 


Edinburgh —At a meeting on July 14, the Univer¬ 
sity Court accepted the resignation of Mr J G 
Semple, lecturer in mathematics, on his appointment 
to tne ohair of mathematics at Queen s University, 
Belfast Mr Alexander Oppenhmm was appointed 
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lecturer in mathematics in place of Mr Semple The 
resignation of Mr L A Harvey, lecturer m zoology, 
was intimated on his appointment as head of the 
department of zoology in the University College of 
the South West at Exeter 

London —The following appointments have been 
made Dr Samson Wnght, lecturer m physiology at 
King b College, to be University professor of physio 
logy (Middlesex Hospital Medical School), Dr Alex 
ander Robertson, University reader in chemistry at 
East London College, to be University reader in 
biochemistry (London School of Hygiene and Tropical 
Medicine) 

Mr J O Thomson (medical protozoology) has been 
given the title of professor in respect of tne poet held 
by him at the London (school of Hygiene and Tropical 
Medicmo 

Dr G S Wilson (bacteriology as applied to hygiene) 
has been given tho title of professor m respect of the 
post held by him at the London (school of Hygiene and 
Tropical Medicmo 

The title of emeritus professor of physics in the 
University has been conferred on Prof C H Lees on 
his retirement from East London College 

OxroRD — Applications are invited from members 
of Magdalen College for tho Edward Chapman research 
prize, value £20, for u published piece of original re 
search in one of the following departments of natural 
science physics or ohomistry, including the sciences 
of astronomy, meteorology, and mineralogy or 
geology, nr the biological sciences of zoology and 
botany, whether treated from the morphological, 
palmontolugioal, physiological, or pathologioal point 
of view Competing essays should be sent by, at 
latest, Oct II next, to Prof H L Bowman, 
Magdalen College 


Ihh Ramsay Memorial Fellowships Trustees have 
made the following awards of new fellowships for the 
session 1930-31 Mr W R Angus, a fellowship of 
£300 tenable for two years, at University College, 
London , Dr K Knshnamurti, a fellowship of £300, 
tenable for one year, at University College, London , 
Dr Tames Bell, a Glasgow fellowship of £300, tenable 
for two years, at University College, London , Dr A 
Oirardet, a Swiss fellowship of £300, tenable for one 
year, at the University of Edinburgh The Trustees 
nave renewed the following fellowships Dr H 
Erdtman (Swedish fellow). University College, 
London, Dr A Khnkenberg (Netherland Fellow), 
University of Cambridge, Prof Y Nagai (Japanese 
fellow), University College, London, Dr Lloyd M 
Pidgeon (Canadian Fellow), University of Oxford 
Notice is given by the President and Council of the 
Royal Society of forthcoming awards of Moseley, 
Mackinnon, and La wren oe research studentships 
The first named will be for ' the furtherance of ex 
penmen tal research in pathology, physios, and ohem 
lfltry, or other branches of science, but not in pure 
mathematics, astronomy, or any branch of science 
which aims merely at describing, cataloguing, or 
systematising ”, and the value £350 per year , tho 
second will De for the purpose of furthering (l) 
natural and physical science, including geology and 
astronomy, ana (u) original research and mveztiga 
tion m pathology ’, ana the value £850 per year, the 
third will be or the value of not more than £200 for 
one year, for research in some subieot related to the 
cause and cure of disease m man ana animals Forms 
of application, returnable not later than Oct 11, 
may be obtained from the Assistant Secretary of Qw 
Royal Society, Burlington House, London, W 1 
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Historic Natural Events 

July aS, 1683 Dettructlv# Iicbian Earthquake — 
Casamicoiola, the chief town in the island of Ischia 
(Italy), was destroyed by an earthquake and about 
1800 out of 8063 inhabitants were killed The area of 
complete destruction, however, oontained only 3 
square miles, and the whole disturbed area between 
300 and 400 square miles, that is lees than the area of 
a slight British earthquake This implies a very 
shallow focus the depth of which was estimated from 
the directions of fissures to be one third of a mile The 
epioentral area lay on the northern slope of Epomeo, 
a volcano that was last m action in 1302 and its longer 
axis was directed towards the centre of the old crater 
Thus, the earthquake may have been the result of an 
unsuccessful attempt to force a new eruption 

July S9, 1875 Shower of Hay near Dublin - About 
9 30 a u a quantity of hay fell from the sky at Monks 
town near Dublin, over an area of more than a mile in 
diameter, the shower lasting five minutes There was 
a dark cloud overhead and the hay was wot but no 
rain was falling, and the air was very calm 

July 29 , 1911 Thunderstorms over the British Isles 
—A line squall traversed the British Isles from south 
to north between 2 pm on July 29 and 9 a m on 
July 30 and in the southern half of the country it was 
associated with violent thunderstorms and stiong 
squalls At bouth Kensington 1J inches of rain fell ui 
a short time Ihe storm caused remarkable tidal 
oscillations in the English Channel, the water rising 
suddenly 3 feet with the onset of the squall 

Aug 1 1785 Swarm of Aphides at Selbourne — 
Gilbert White records that about 3 pm a shower of 
Aphides or smother flies fell in Selbome blackening all 
the plants and covering persons walking in the streets 
They wero observed at the same time in great clouds 
about Famham anil all along the vale from I amham 
to Alton and were probably migrating from the hip 
fields of Kent 

Aug 1 1798 Mirage at Ramsgate —A remarkablo 
mirage was observed by the Rev b Vinoe from Rams 
gate from about 4 30 r m untd between 7 and 8 pm 
T he day hod been extremely hot and the evening was 
very sultry Tho masts and upper sails of a ship wore 
seen through a telescope, above it was a perfect m 
veited image of the same ship and a part of tho surface 
of the sea and above that again and joined on to it a 
third image showing the ship erect, theeo two images 
having their hulls joined similar effects were seen 
with various other ships Most of tho observations 
were made from a height of 20 feet others from 80 
feet, the phenomena not being altered by tho change 
of height 

Aug 1, 1846 Hailstorm in London —During a 
violent hailstorm the glass in the picture gallery at 
Buckingham Palace was totally destroyed and the 
gallery flooded 7000 panes of glass were broken in the 
Houses of Parliament and 10 000 at Burford s Pano 
rama in Leicester Square The glass arcade then cover 
ing the side walks m Regent Street was destroyed and 
the Surrey Theatre was flooded 

Aug x-6, X90X Ds Witts Typhoon —One of the 
most violent typhoons which have been systematically 
studied approached China, travelling m a west north 
west direction, on Aug 1, 1901, and struck the coast 
in lat 27° N on the afternoon of Aug 2 Thereafter it 
travelled on a great curve through Fuhkien east of 
Kiangn and across the province of Chekiang, and oon 
turned across Asia towards the north north west, a 
very abnormal path Off the ooast the barometer in 
the central calm fell to 916 mb (27 03 in ) The storm 
is known for the destruction of the Russian vessel 
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Fxnantrmnster De Wtfte, a powerfully engined and well 
found steamer of 2000 tons, lees than two years old, 
which was knocked to pieoes by the heavy seas 
Aug 1,1907 Ball Lightning st Alpena, Michigan — 
On Aug 1 1907, during a heavy shower with thunder 
and lightning a ball of lightning about six to eight 
inches in diameter entered a house It dropped lightly 
on to the floor, moved round the room in circles then 
entering the wall moved up inside it and came out a 
few feet above tho window A four mch brace was 
splintered and much plaster was forced into the room 
The ball then travelled across the room again and out 
of tho other wall, making a ragged 1 >le It strui k into 
the earth about 30 foet from the house leaving a hole 
about 6 mehes wide and a few inches deep 

Aug a 2837 The Hurricane of Los Angeles—This 
was probably the most severe hurricane ever expert 
enceu m Porto Rico, it lasted only five hours but its 
violence was so excessive that all the ships m the har 
hour of San Juan were wrecked and great damage was 
done to property throughout the island 

Aug a 1906 Guildford Storm After a very hot 
day violent thunderstorms bioko over south east Eng 
land during the evening the most violent occurring 
between Htndhead and Ripley and especially at 
Guildford At Qrayshott 1 17 in of rain fell in 16 
minutes between 8 23 and 8 38pm, accompanied by a 
violent squall At Guildford the low lying paits of the 
town were flooded to a depth of several feet and a great 
doal of damago was done by the wind and hail Many 
large trees were bliwn down and several buildings 
wrecked while there was some loss of life 

Aug a 3 192a Swatow Typhoon—Thisstonn one 
of the worst in hiitoiy in the C hum Soas was first 
observed as a slight disturbance near the Caroline 
Islands on July 27 It moved towards the west north 
west gradually increasing m intensity On July 31 it 
was over northern I uron where it turned more to 
wards the north and crossed the Chinese coast on the 
night of Aug 2 3 the centre passing directly over 
bwatow Tho barometer fell to 938 mb (27 70 in ) 
tlie wind was very violent and tho rain torrential 
Both foreign and native shipping suffered heavily but 
the woist damage was done by an enormous sea wave, 
which crossed the mud flats 111 front of the city early 
on the morning of Aug 3 and washed away all the 
houses which had not been blown down Out of a 
population of 66 000 persons it is estimated that 
50 000 lost their lives, and it was several days before 
the water dramed off the countryside 


Societies and Academies 

Dublin 

Royal Irish Academy, June 23 —J I Armstrong J 
Calvert, and C T Ingold The ecology of the mount 
ains of Mourae with spocial reference to SUeve 
Donard The vegetation of the aroa is mostly CaUu 
netum of various types growing 011 peat covering 
granite rock The peat is mostly retrogressive, 
especially at high altitudes , rarely a progressive peat 
formation was seen Examination of the peat (one 
station, 518 metres) shows in a two metre section an 
extraordinary increase of pollen gram at 06 cm from 
the surfaoe All the pollen is considered to be wind 
blown —J M White Re colonisation after peat 
cutting Studies were made mainly in Co Armagh, 
where peat cutting is still earned on on a considerable 
scale The depth to which peat outtmg is earned was 
found to be the most important factor in the re 
colonisation of the cut areas, when oombmed with the 
tune factor —Miss M Duff The ecology of the Moss 
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Lane region Lough Neagh Lives a detailed account 
of the vegetation around Portmore Lough, which is 
the home of many rantiee of the Antrim Bora, and of 
much interest ecologically —K C Bailey The kin 
etica of the formation of malonamide from ethyl 
malonate and ammonia in homogeneous solution A 
reaction of the third order The reaction between 
ethyl malonate and ammonia in aqueous alcoholic 
solution takes place in accoidance with the oquation 
v =<b a b 1 , where v is the velocity of leaction and a 
and 6 are the concentrations of ethyl malonate and 
ammonia The velocity is increased by increasing the 
proportion of water in the solvent - Elisabeth Mary 
Ryan and Hugh Ryan Studies m the diflavono group 
(5) Metaraethoxybenzaldehydo and diacetoreeoroinol 
in the presence of alcoholic alkali m methoxybonzal 
dehyde condenses with diaoetoresorcinol dimethyl 
ether to form di m methoxybonzylidene diaootoreeor 
cinol Nearly colourless prisms M P 157° 168° C 
Its dibromo derivative oonaiste of prisms M P 213° C 
(decamp ) and its tetrabromide also melts with decom 
position about 170° C With diace to resorcinol m 
methoxybonzaldehyde forms two chromisomerio un 
saturated Intones Both melt at 167° C but one is 
orange yellow and the other is light yellow in oolour 
They form the same diaoeta te Cream coloured prisms 
M P 122° C The tetiabromide of the last body did 
not orystalhso but was conveitod by alcoholic potash 
into nearly colouiless crystals melting at 277° 279° ( 
which consisted mamlyif not entirely of 3 3' dimeth 
oxydicourmaranone The dipipornnylidene derivative 
of 3 3 dimothoxy diflavanone was obtained as 
yellow prisms melting at 245° ( by the action of 
piperonal ondim inothoxy benzyhdone diacetoresor 
cinol in the piesence of alcoholic hydrochloric acid 
Under the same conditions benzaldehyde formed the 
dibenzylidene derivative of the diflavanone and this 
consisted of yellowish white prisms melting at 240° C 
—L B Smyth The carboniferous rocks of Hook 
Head Co Wexfoid The Lower Carboniferous of 
Hook Hoad is eonformahle with OKS 1 he finding of 
Aionui (Productus) bassa Vaughan at the very base of 
the calcareous senes shows that no appreciable amount 
of the underlying sandstones and conglomerates can be 
of f aiboniferous age The A Z and C rones of 
Vaughan are identihod l he latter two form a con 
tinuouR zaphrentid phase as in south Pembrokeshire 
C7, is recognised but it is uncertain whether is 
present It is now proved that there is only one 
dolomite band repeated by faulting (not two as provi 
oualy believed) and that it is of lamxnosa dolomite age 
The total thickness of Carboniferous beds exposed is 
1300 feet At the top they disappear undor the sea 
Several new speoes aio described and Mteheltnea 
anttmia (M Coy) is shown to be a degenerate tabulate 
coral with porous tissues —Brian Coffey and Hugh 
Ryan The constitution of certain compounds formed 
by the aotion of alcohoho hydrochloric acid on un 
saturated ketones In a previous paper Coffey and 
Ryan (Royal Irish Aoademy, 39 B 3) showed that 
where alcohoho hydrochloric acid acts on alcoholic 
solutions of unsaturated kotonee such as a benzylidene 
methylethyl ketone, dunensation takes place and com 
pounds of the type represented by the formula I are 
formed 

C.H, CH-CH CO CH, CH, 

cwckJLck CO CH, CH, 

In the present communication an account is given of 
the monoxime of the compound I and of a compound 
formed by the action of phosphorus pentoxide on 
solutions m benzene of the monoxime It appears that 
mly monoxime is formed of the compound 1 and that 
by the action of phosphorus pentoxide internal re 
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arrangement takes place with formation of the amide 

C,H, CH-CH CO CH, CH, 

c,h, cJi-^-ck CO NH CH, CH, 

R W Ditcbburn The uncertainty principle m 
quantum mechanics The theory of errors and un 
oertainties in physical measurements ib discussed so 
as to distinguish dearly between possible error and 
probable error The discussion is applied to the formu 
lation of the uncertainty principle It is shown that 
the term product of the possible errors is meaning 
less and that discussions whioh relate solely to the 
probable enors are likely to be misleading It is 
suggested that the real meaning of the pnnoiple is 
contained in Bohr s probability theorem (Birtwhistle 

Quantum Mechanics p 280), no more precise 
formulation being possible 

Pabib 

Academy of Sciences, May 26 —Ch Achard and A 
Arcand The lipidio phosphorus accompanying the 
globulins in the blood serum and in soroeitioe 
After extraction with acetone and ether the remaining 
terns Btill contain a lipidio residue, and this can 
extracted by Kumagawas method It consists 
mainly of sterols, with a small proportion of leoithme 
—Andri Blondel The conditions of stability of a 
turbo alternator connected with a network of mams, 
taking the governor into account—P Vincensini 
A transformation of surfaces with total constant 
negative curvature —Georges Durand Local pro 
perties and ensemble of points without tangent 
plane of the envelopes of spheres —F Marty Borne 
properties of normal families of meromorph functions 
—Georges Valiron On the differential of a meromorph 
function and on certain functional equations — Emile 
Merlin Some properties of perfect Binds, with spiral 
stnm m rotation —Paul Bary The vapour pressure 
of jellies A discussion of the reason why a fragment 
of jolly can, under certain (onditions partially 
dry in an atmosphere saturated with water vapour — 
Charles Dufraisse and Lion Enderlin Researches on 
structures susceptible of exhibiting reversible oxida 
tion study of the bonzofurane group In a search 
for the grouping which endows rubrene with the 
property of reversible oxidation diphenyl benzo 
lurano was examined, but it was found that the photo 
oxidation of this compound did not give a dissociable 
oxide —Paul Gaubert The influence of foreign 
materials held in suspension in the mother liquor on 
the facies of orystals Methylene blue, added to a 
solution of lead nitrate may give, according to the 
conditions of crystallisation and tho quantity of 
pai tides m suspension m the liquid, either orystals 
m cubes or crystals more or less flattened along the 
faces of the octahedron The crystalline form of 
lead nitrate is also modified by the presenoe of rosolio 
acid in suspension —R Fabre and H Simonnet 
Contribution to the study of the oxido reducing 
power of the tissues —Mme L Random and Mile A 
Mlchaux The hpooytic coefficient of the red ooi 
pusoles and the globular resistance in the course of 
experimental scurvy—Mils Andrde Courtou The 
high proportion of non proteid mtoogen m insects — 
H Bierry and B Gouzon The influenoe of the pH on a 
oolour reaction of the adrenalines A steel needle, 
placed in an aqueous solution of adrenaline hydro 
ohlonde, gives nse to a senes of oolours depen dingon 
the lomo acidity of the liquid —Htnri Devaux The 
connexion between the organisation and the vital 
activity The r61e of the plasmio membranes —Mms 
Y Khouvine, B Aubel, and L Chcnllard The trail* 
formation of pyruvic aoid into lactic acid in the 
liver —Paul Durand and Ernest ConseU The expen- 
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mental transmission of Marseilles exanthematio fever 
by BJnpteephalut sonyutnetw. 

Cam Town 

Royal Society of South Africa, April 16—M. R. 
Drennan On a ground stone axe from a Cape Rook 
shelter Cultural and other remains found on ex¬ 
cavating a small rook shelter at Witeands, in the Cajpe 
Peninsula. The implements retrieved were practically 
all of the type usually met with m the Kitchen- 
midden culture of bouth Africa The most important 
find was a ground stone axe with a large grooved 
slab on which the polishing might have been done The 
apeoial features of the stone axe are described, especi¬ 
ally its unique hafting notch, only paralleled m the 
culture of the Australian aboriginal, which supplements 
the evidence we already have that some of the South 
African aborigines fixed handles to their stone imple¬ 
ments—AJ H. Goodwin (1) Some ground axes from 
Rhodesia and the Transvaal A description of six 
specimens of mound axes, four from Rhodesia and 
two from the Transvaal They are associated with a 
Neanthropio culture of known type, namely, the 
Smithfield —(2) A new variation of the Smithtiold 
culture from Natal A hitherto undesenbed industry 
showing marked similarity to certain phases of the 
Smithfield culturo of the Free State and elsewhere It 
is probably a Natal variation of the Smithfield, fed from 
the phase known as Smithfield A, and has been named 
Smithfield N —P v. d. R Copeman Changes in the 
composition of oranges during ripening (Pt 1) 
Changes in weight Weight of orange, skin and pulp 
increase, and tho changes may be expressed by an 
autocatalytir equation At the end of ripening trail 
spiration becomes tho dominating factor in growth and 
the reaper tive weights decrease Spraying with load 
arsenate mixtures does not produce any significant 
effects ujKjn these factors Iho weight of roaiduo per 
fruit in tho sprayed oranges remains praotioolly con 
stant during ripening, while it decreases m the un 
sprayed oranges It would appear that the arsenate 
spray exerts an internal physiological action, resulting 
m a reduction of the ‘ active mass ’ of the cell wall 
material—A. J H Goodwin and W E Jones Anew 
stone implement technique from Natal A series of 
minute outs occur along the edge of Btone implements 
of a hardened shale, discovered at Mfongosi, Zululand, 
by Mr Jones If these are human in origin they 
constitute an entirely now technique, hitherto un¬ 
desenbed , if of non human ougin they may illustrate 
the gnawing habits of a rodent, probably a field mouse 
Syonby. 

Royal Society of New South Wales, May 7 — 
Leo A. Cotton An outline and suggested corre¬ 
lation of the Pre Cambrian formations of Australia 
(Presidential Address) The study of the distribu¬ 
tion and stiuoture of the Pre Cambrian rocks m 
Australia discloses three gieat massifs, the largest 
of which forms the greater part of Western and 
South Australia, embracing marginal areas m the 
adjacent states For this block the name ‘ Yil- 
gaina ’ is suggested A second block forms a broad 
sone about the Gulf of Carpentaria, extending from 
Darwin on the west to the east coast of Queensland, 
north of Maolcay. This is called the Carpentaria 
massif. The third massif is the Tasmantis of David 
and Sussmiloh : the fourth and smaller msssif is 
reoogmsed m the Kimberley district Between 
Yilgama on the south-west, and the Carpentaria 
massif and Tasmantis on the north and east, lies 
the gnat Nullagme geosynclme The interaction 
of these elements of the Pre-Cambnan framework 
of the continent has been the chief oause controlling 
the later geological history of Australia. 
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Government Control in Scientific 
Research 

T HE nature and extent of government control 
in scientific research and its results especi 
ally those which may involve monopoly in some 
form or other has alwayB been a matter of deep 
interest to all men of scienoe Indeed its interest 
u not confined to them alone for it is a question 
which vitally concerns the whole nation It is 
Bcaroely too much to say that to day when 
technical prowess and invention have reached a 
dominating position m connexion with national 
strength and well being this matter of government 
and science is among the most important of the 
present age 

bir Ambrose Fleming discusses the question m 
the Julv issue of the Natumal Renew in an article 
entitled Technical Inventions and Government 
Control At the very outset he B*nke« the nght 
note by exposing the absurdity and shallowness 
of the usual query—Of what use is it ?—applied 
to any new advance in pure science The classical 
example often quoted but losing nothing by 
repetition is afforded by Faradays discovery in 
1831 of induced currents for which at that time 
no one would havo paid him a shilling though 
since worth untold millions This example not 
only shows to what heights potential use may rise 
but also indicates to what a rt markable degree 
now wants may bo created by invention of means 
to satisfy them a most interesting oconomic 
phenomenon 

A peculiar position arises however when the 
satisfaction of these wants leads or may lead to 
the establishment of a monopolistic industry It 
was chiefly with the view of control hng and limit 
mg monopoly that Government has intervened in 
highly technical industries Buch as the electrical, 
often with very disastrous results The baby 
is put in handcuffs to prevent him becoming a 
burglar when he grows up The nascent electno 
telegraph industry in Great Britain was bought 
up by the Government in 1868-69 at a coat of 
£10000 000 from private interests and handed 
over to the Post Office to prevent monopolistic 
abuse and so skilfully—accidental or otherwise 
—were the acts of transfer drawn that they 
covered all forms of eleotno communication in 
eluding wireless It is open to question whether 
one form of monopoly has not been exchanged for 
another, possibly worse 

Sir Ambrose emphasises the need for generous 
and so far as possible intelligent treatment of 
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men of genius when thej appear It is preposterous 
that the work of such men and its results in epoch 
making discoveries—of which an infinite number 
are still possible and are hidden in the unknown— 
should be judged or in any way controlled by a 
single departmental head Many such depart 
mental heads lumped together might not make 
one good oni In the specific case of electric 
telegraphs and telephones it is only fair to admit 
that State control has probably led to thur greater 
extension into remote rural parts than might have 
been possible to private enterprise but on the 
general question of government intern ntion it is 
of the utmost importance that there should be the 
closest and most effictive coordination between 
State departments concerned and private enter 
prise and research 

An encouraging sign of the times and a stop in 
the right direction is the organisation and work of 
the Department of Scientific and Industrial Re 
search to which Sir Ambrose Fleming pa vs a well 
deserve 1 tribute m the article to which wt have 
referred Ihe part of the government is to en 
courage and stimulate lesoaieh in the right direc 
tion (though who shall specify what is right 
direction is perhaps difficult) and prevent ex 
ploitation of the public (o ordination is once 
more found to be the kev to much blessedness 

H J Elwes, as Naturalist, Explorer, and 
Sportsman 

Memoir* of 1 ravel Sport and Natural History By 
the late Henry John Elwes hdited by I'd ward 
G Hawke With an Introduction by the Rt 
Hon bir Herbert Maxwell and a Chapter on 
Gardening bv h A Bowles Pp 317 + 18 
plates (London Fmest Benn Ltd 19.10) 
21s net 

I N describing hiH journeys m Sikkim Elwes 
writes that Claude Whites * Sikkim and 
Bhutan forms a fitting supplement to Hooker s 
Himalayan Journals A perusal of parts of 
these memoirs nearly a third of which are dev oted 
to India and journeys in Sikkim and round Dar 
jeebng, will readily show to the initiated that 
Elwes s reminiscences and experiences cover a very 
valuable period of years between Hie day of Hooker 
and that of White in this region Before treating 
of this aspect a few general remarks will be necee 
sary on this remarkable and fascinating book It 
is difficult to recall any book of quite its type 
published during the last perhaps forty years 
If the knowledgeable reader is left with one regret 
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it will probably be that Elwes did not commence 
the publication of the memoirs during his lifetime 
and give them to us m two or three volumes 
Sir Herbert Maxwell a contemporary of Elwes at 
Eton has written a most appreciative and informa 
tive introduction to the book and Mr E A 
Bowles m a last chapter entitled Gardening aiul 
Horticulture embodies personal impressions and 
recollections of lwts and his botanical and horti 
cultural work with some descriptions of the remark 
able gardens brought into being by Elwes at his 
Gloucestershire home f olesbome 

Anything approaching a detailed review of the 
memoirs is out f the question The book well 
reflects the persom htv of Elwes himself it is 
inexhaustible In order however to render the 
following remarks intelligible it must be under 
stood that apart from sport provided by rifle and 
gun in the use of both of which he was i Xpert the 
author stalled early in life collecting birds His 
first expeditions undertakm as a young man 
with the chief object of increasing his know 
lec ge and his collections of birds were made in 
the Hi brides (1865 b8) and Turkey—Macedonia 
(1869) These were mode during the period he 
served m the bcots Guards Later his mam 
interest centred in butterflies and moths although 
he never gave up bird collecting—and lastly 
after some twenty years during which Lcpidnptcra 
were his chief interest although he also collected 
both birds and plants he definitely concentrated 
his attention chiefly on plants with the most 
valuable results Tor as his numerous fnends were 
well aware and his book will disclose unerringly 
to future generations this man was possessed of 
immense energy powers of observation of no mean 
order which hi cultivated to a very high pitch 
and a shrewd mind Theso attributes enabled 
him as his experience grew with his varied voyages 
and the management of his own estates to deduoe 
reasons sum up arguments and present solutions 
of value He contributed many valuable papers 
dialing with his collections to scientific societies 
Sir Herbert Maxwell says it was enthusiasm, 
aroused by rcadingHookor s Himalayan Journals 
which first took Flwos to India m 1870 He 
landed at Madras m January from the old P and O 
Moolian Two brother officers of the bcots Guards 
joined him and their chief object was to kill 
elephants a sport which after a brief experience 
Elwes did not think much of much preferring 
stalks after stags elk and chamois From 
Madras they sailed to Calcutta From here Elwes 
had wished to explore the wild Mishmi Hills on 
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the north east frontier of Assam the flora and fauna 
of which were unknown Owing to the recent murder 
of missionaries the Viceroy Lord Mayo would not 
assent to the suggestion and Flwee went north to 
Sikgun at the foot of the Himalaya where he 
sayB thtre was even then a fair d&k bungalow 
There was to be a big tiger shooting party in the 
Jalpaigun Duars and Cooch Behar jungles To 
this fortunate fact we owe Elwees eye picture of 
this country as it was sixty years ago and about 
twenty two years after Hooker s visit and descnp 
tion What is now a great stretch of tea gardens 
was then dense forest and grass jungle on both 
sides of the Tista River with a few scattered tea 
gardens only the country contained numerous 
rhinoceroses elephants and tigers Before the end 
of the century the rhinoceros had been exterminated 
in these parts and elephants did not come so far 
west from the Assam border Flwes comments 
on the magnificent forest of sal he saw stretching 
out from the foot of the hills and climbing up some 
waj to b< replaced by sub tropical species up at 
Rurscong (about 4500 ft) There was no railway 
then and later Flwes was as much put out by 
the spoiling of the beauty when the railway was 
carried up to Darjeeling as I was astonished when 
(in 1925) I went up there from Sihgun by motor 
car i 

b lwes lost his heart to bikkim on his first visit 
m 1870 Finding Darjeeling too muggy and misty 
in the rams for his liking and purposes he de 
scended to a tea garden named Ging managed by 
Mr Macdenald I his was in the early days of 
tea planting in that region and many ignorant 
mistakes had been made and much money wasted 
With the assistance of Macdonald Elwes bought 
neighbouring land and commenced a garden of his 
own under Macdonald s supervision Elwes said 
later that he had never made a better investment 
than in that garden During the following sixteen 
years he made four visits to Darjeeling and the 
garden—but they were to «some extent mere 
pretexts upon which to hang one of his journeys 
out into his loved Sikkim hills though the last 
was connected with the proposed but abortive 
Tibet Embassy of 1886 But this time he got up 
to the Rishi la and practically explored a new 
route to the Tibet boundary 

I spent the best part of the last three years of 
last century m Sikkim and on the Darjeeling side 
The Tista valley roadless in 1870 the Rangit 
▼alley and the roads and paths up into the Sikkim 
hills, the wonderful views and the extraordinary 
tropical semi tropical and sub temperate flora and 
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fauna wen m\ companions on mail} solitary 
joumeyB for weeks at a time and oft did I ride 
with a dripping jacket as h lwes had done through 
the magmficont uncanny forests the trunks of the 
trees coated with long beards of grey moss and 
lichen 

It is with this later knowledge of tho progress 
and development which have taken place in the 
region that it is possible to realise to the full the 
very great value of the chapters of Elwes s memoirs 
which are dovoted to Darjeeling to a visit to the 
Smgalela Range dividing Sikkim from Nepal on 
tho west and above all to his four journeys into 
bikkini the first made with the late Dr W T 
Blanford director of the Geological Survey They 
must have been a curious couple for Elwes was 
but twenty four years old with his ideas quite 
unformed—but he recognises how much he learnt 
from and owed to his older anl skilled scientific 
companion I he well known names which cross 
his pages are in themselves a remarkable testimony 
to b lwes s wonderful life For they are names 
well know n to officers who Berved out east and to 
those connected with Kew and b dinburgh Botanic 
Gardens but which were mostly quite unknown to 
men—squires of the social county pc sition of 
Elwes Hooker Thiselton Dyer and Praui at 
Kew Bayley Balfour at Edinburgh Anderson 
at the gardens in Calcutta G B Clarke at the 
Cinchona Garde n at M ngphu fc flowed by Gammic 
b D Godman A O Hume Godwin Austen 
Hampson Knyvett de Niccville Wandelli Atkin 
son Woolly Dod and a host of others 

In nono of the journeys Elwes paid to other parts 
of the world did he fin 1 any country to outvie the 
Iwta Valley and the Sikkim Hills for scenery and 
variety in flora and fauna The great fascination 
which this region exerted over him in spite of its 
drawbacks at the lower elevations of damp heat 
and innumerable leeches is comprehensible to the 
naturalist It was the first part of the Himalaya 
I visited and subsequent journeys all over India 
and parts of Burma never showed me anything to 
compare with Sikkim 

During these visits Elwes collected and sent 
home or brought back valuable collections of birds 
butterflies and moths many now m the national 
collections and also introduced numbers of 
plants and bulbs and orchids into Fngland His 
own gardens and greenhouses at Coles borne (in 
spite of the thin poor soil of the region limiting 
his possibilities) gradually included a wonderful 
collection of plants orchids and rhododendrons 
being perhaps his favourites In addition to his 
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four visits to Sikkim he made a last journey to 
India to visit Nepal in 1013-14, being then aged 
sixty seven, and his account of the trip shows 
that his keenness and his powers of observation 
vere as great as ever 

Apart from India, Elwes made an adventurous 
trip with a companion to the Altai Mountains m 
1898 and shot Ovts ammon, but, as he relates, he 
was keener on collecting He twice went to North 
America (1888 and 1805) and on each tour did a 
certain amount of collecting Another interesting 
journey was undertaken to Chile (1001-2) with 
three mam objects m view—as he says (1) To 
gam some idea of the peculiar conditions which 
make the fauna and flora of Chile bo interesting, 
(2) to collect as many as possible of the Lepidoptera 
“ which had never been studied by a competent 
entomologist ’, (3) I wished to learn something 
about the very beautiful plants of Chile which wo 
grow m gardens and of whose habitat we know but 
little, and to introduce to cultivation the terrestial 
orchids which are such a marked feature in the 
flora of the country ’ There speaks the man 
—and this is his life s note He always had 
quite clearly conceived ideas before he Btarted on 
a trip — and he was amazingly successful as a 
result 

One of not the least interesting of Elwes’s 
journeys was the one made m 1911-12 to the Malay 
Peninsula, Java, and Formosa The similarity of 
parts of the latter to Sikkim appears to have struck 
Elwes forcibly, but it is impossible to follow him 
through these interesting countries Two points 
may be made His study and comparison of the 
cinchona growing in Java with the Indian gardens 
—Java exports the largest amount of quinine, 
C Ledgeriana being the best spocios for sulphate 
production His remarks on the growth of rubber 
in Malaya, and, as an old tea planter, the advice he 
tendered—advice as true to day as it has been 
any time during the last century in the British 
Empire—are worth recording I could not help 
thinking that if rubber planters were not so anxious 
to get a large area cleared at once, it would prob 
ably pay better in the end to leave all the poorer 
patches of land m forest as a shelter to the rubber 
(Hevea) t> In the hills this would prevent the 
rapid erosion and loss of valuable humus, etc , 
which total clearance gives rise to, whereas in 
the plains great pure blocks of one species of tree 
would be broken up and therefore suffer less from 
insects and fungus pests 

The last four chapters are devoted to home— 
two discussing problems of rural life and farming, 
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with the great knowledge and shrewdness of a fine 
intellect, the others devoted to a description of 
how his great book ‘ The Trees of Great Britain ” 
came to be written in collaboration with Prof A. 
Henry, and a review of the Committee's Report 
on the Deer Forests of Scotland (1922), written in 
the year of his death 

For the sportsman not the least interesting and 
remarkable parts of these fine memoirs are the 
chapters devoted to sport For twenty yean 
(1891-1911) Elwes rented shoots in Norway, where 
he stalked the elk, bear, and reindeer, he also 
shot wild boar in the Ardennes and rented a shoot 
in the Austrian Alps where the quarry was red 
deer, chamois, and roe deer These chapters, 
which cover a considerable period of shooting years, 
would render any book remarkable, not only for 
the interesting accounts of the various animals 
and the methods employed m hunting them, but 
also owing to the care with which Elwes describes 
the oountry and the natural historv of the locality 
visited 

I feel confident that this book is destmed to 
become a classic , higher praise no book can achieve. 

E P Stubbing 


Foundations of Silviculture 
Foundation* of StImcuUun upon an Ecological 
Ban* By Prof James W Toumay Vol 1. 
Pp xxv+438 (New York John Wiley and 
Sons, Inc London Chapman and Hall, Ltd , 
1928 ) 20a net 

N this manual, Prof Tourney, of Yale University, 
deals with silviculture from the point of view of 
the forests of the United States, a country which, 
he correctly says, owing to its vast size and diverse 
character imposes inevitable limitations But 
this is not the only point m which Prof Toumey’s 
work differs from the usual type of silvicultural 
manual He writes 

“ In the evolution of the subject, the vast body 
of accumulated facts which gradually came into 
being, relating to trees and their environment, 
though useful in silvicultural practice, lacked for a 
long time the following basic concept Forest 
vegetation is composed of plant communities or 
units of vegetation, developed and arranged m 
accordance with definite biological laws and is not 
an aggregation of trees and other plants brought 
together by chanoe ’ “ Foundations of 

silvioulture as we conceive it to day is not an out* 
growth of plant ecolo gy , but rather plant ecology is 
an outgrowth of it When biologists took their in¬ 
vestigations of the relation of plant to the environ¬ 
ment from the laboratory to the field, they found 
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the silviculturist already therewith the accumulated 
facts of a century of field work.” 

The latter allusion is to the work of men like 
Cotta, Hartig, Kflenig, and Pfeil. But in the pre¬ 
ceding century these latter had had forerunners in 
Duhamel du Monceau in France and Euderlin in 
Germany. This work had for its chief basis the 
relation of soil factors to forest vegetation, studies 
whioh were continued in the later works of Mayr, 
Duesberg, Wagner, Reuss, Dittmar, and others. In 
these works the authors apply fundamental 
scienoes such as biology, physics, and chemistry to 
the theory of silvicultural practice. 

Forest experiment stations were established in 
several countries from 1861, and though the results 
attained have not perhaps reached the somewhat 
sanguine hopes placed in them, certain useful data 
have been arrived at 

It is perhaps in its connexion with ecology that 
this manual differs from many of its predecessors, 
Haeckel, in 1866, defined ecology as the science 
treating of tho reciprocal relations of organisms 
and the external world. Says Prof Tourney • 

“ Until recent tunes, a hat is now conceived as 
ecology was Included under biology. Biology is 
a general term including both botany and zoology, 
and ecology is a part of each Although biologists 
have for many years been concerned with the re¬ 
lation of plants to their environment, the term plant 
ecology has come into use within comparatively 
recent times As a science, it is a branch of botany, 
which iH concerned with the relations of tho indi¬ 
vidual plant, tho species and the plant community 
to the site. It has its roots firmly anchored in the 
basic principles of physics, chemistry, physio- 
graphy, geology, and meteorology." 

This recognition is not only of interest but also 
of considerable importance to tho future value of 
the large amount of silvicultural research work 
aw r aiting the forester in many parts of the world. 
But when dealing with a consideration of silvi¬ 
culture proper in a forestry manual, it becomes 
necessary to consider the limits to which a treat¬ 
ment of the subject should bo set. 

In the manual in question, the author divides his 
subject into three parts. (1) the site factors; 
(2) the forest vegetation; (3) the methods of 
investigating the site factors and tho forest vegeta¬ 
tion and their relation one to the other. Only 
parts I and 2 are treated of in the volume under 
review, part 3 appearing in a later volume. Out 
of 423 pages in this first volume, some 260 are 
devoted to the site factors which, after a chapter 
on definitions, are treated of under climatic 
factors, physiographic factors, biotic factors, and 
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the reaction of forest vegetation on the site 
factors. 

The author deals with these matters in the 
greatest detail and with admirable lucidity, for 
example, the sections on light effects, intensity, 
etc., are of absorbing interest: but the question 
thrusts itself forward—Is the detailed treatment of 
such matters in its proper place in a manual on 
silviculture ? Should we not recognise the fact 
that this subject has now become so broad that it 
requires an introductory manual dealing wfith such 
matters as arc considered in Part 1 above and 
including sections of Tart 2 treating of the origin 
and development of forest communities, suc¬ 
cession, and so forth The word ecology ib a new 
one. It should prove possible to find a satis¬ 
factory term for the considerable introductory 
matter which now leads up to silviculture proper 
-for silviculture, both in derivation of the word 
and its practice, belongs of light to the practical 
executive forester working out in the held. 

This being said, Prof. Tourney is to be congratu¬ 
lated on a remarkable piece of work. His second 
volume will bo awaited with considerable interest. 


Coal Carbonisation. 

Coal Carbonisation By K Wigginton (Indus¬ 
trial Chemistry Senes.) Pp x+287 (London. 
Baillicre, Tindall and Cox, U»2it.) 21s. net 

UT for its obvious importance, no one would 
interest himself in tho action of heat ujion 
coal ” This is surely a strange doctrine, for 
scientific men do study many things out of mere 
human curiosity Mr. Wigginton presumably 
means that the problem is bo involved as to dis¬ 
courage inquiry Even the action of heat, he 
points out, on so simple a compound as ammonia 
has provoked a mass of research, collated in 
Chapter v. How much more complex will be the 
action of heat upon coal, " a mixture of altered 
plant tissues, the original plants being composed 
of substances chiefly of unknown constitution 
The book is concerned with this question of the 
action of heat on coal, first historically (Chapters i. 
and ii.), then with tho science of the subject (Chapter 
iii), as it has developed from modern laboratory 
work. Chapter iv. treats of coal gas manufacture 
and purification, Chapters v. and vi. of the by¬ 
products ammonia and tar, while the last chapter 
is devoted to the formation and properties of 
coke. 

The book is not intended to be a manual for 
industrial practice, which is treated only in broad 

B 1 
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outline illustrated by simple diagrammatic 
sketches The value of the book is due rather to 
the fact that it gives a conspectus of the subject 
in the light of recent laboratory studies Anyone 
desiring to get to grips with the science of carbomsa 
tion will scarcely find a better channel of access 
for the author is evidently familiar with the British 
European and American investigations of the last 
decade The collection of information on the do 
composition of ammonia and hydrocarbons at high 
temperatures is valuable—especially the recent 
work on pyrolysis earned out at Sheffield On p 
42 he says At the time of writing the high 
(though declining) pnee obtainable for creosote oil 
is ha\ ing a considerable bearing on the economics 
of the process If he were wnting that sentence 
to day he would have to substitute low for 
high and sav that creosote is such a drug on the 
markit as to make its disposal % real problem 
Ammonia has also ceasod to be a considerable asset 
and indeed sometimes is a chvrge on the process 
Nothing could indicate bcttei the neod for caution 
m placmg any high value on the gam obtainable 
from by products of carbonisation Lhe sale of 
gas acoording to heating value dates from 1920— 
not 1922 (p 132) The description of the manner 
of n moving naphthalene from gas (p 138) does 
not suggest the continuous process now in use 
On p 173 undocomposed steam should be 
added as an additional source of water m gas 
liquor from vertical gas retoits which constitute 
more than half the plant in use to day in British 
gasworks 

lhe publisher mutes criticism at times On 
p 104 he has not done the author justice in re 
producing curves on so small a scale as to make 
them difficult to read Again the price is the 
highest in the whole Industrial (hemistry 
Senes , while books of similar size are priced at 
10s 0d upwards The number of guineas which 
young students can afford is limited and this is a 
book which one would like to recommend them to 
buy BJ.H 

Geography and Regional Studies 

Studies in Regional Consciousness and Environ 
ment Essays presented to Prof H J Fleure 
Edited by Iorwerth C Peate Pp xn +220 +14 
plates (London Oxford University Press 
1930 ) 21s net 

Y a curious ooincidenoe, the publication of this 
volume of essays presented to Prof Tleure 
by a group of former students on the completion 
No 3170 Vol 126] 


of his twenty five years at Aberystwyth coincides 
with the announcement of his departure for Man 
Chester Few tributes could be more eloquent 
few more acceptable than such an acknowledg 
ment of the inspiration afforded by academic 
leadership At first sight the essays seem ex 
traordinanlv diverse ranging from geology to 
helminthology economic history and I rench 
polities and m area from Walts to Natal and the 
Great Barrier Rtet But the whole collection is 
urn ted in that it is concerned with the world as the 
environment of the central figure—man—and 
typifies the science for which Prof Ileure has 
stood for more than a quarter of a century—the 
science of modem geography 

Amongst the more pint ly geographical researches 
mcluded arc Miss R M Homings Outline of 
some Bactors in the Development of Russia — 
a valuable summaiy whieh incorporates a consider 
able amount of material formerly onlv availablo 
in Russian Miss B B J aidler s study of the 
limits of certain cultivated plants in Spam—an 
important contribution to the solution of the vexed 
problem of how far Spam can lie regarded as a 
Mediterranean country and Mr I I Fvans s 
geographical study of the Pyrenees as a barrier to 
mankind lhe editor of the volume Mr Iorwerth 
C Peate conti lbutes an account of the old Welsh 
wood turning industry Wales also figures in a 
geological contribution by Prof W J Pugh and a 
study of miners phthisiB in Cardiganshire by Mr 
E G Bowen 

Miss H A Wilcox has attempted to throw light 
oil the former distribution of natural vegetation m 
southern England—a subject fraught with difh 
culty but of the utmost importance to the pre 
historian Mr b J Jones deals with the diatnbu 
tion of perforated stone axes m Furope Mr R A 
Pelham with the trade of the Cinque Ports in 
1307-8 Miss b Hams with held systems in 
Guernsey Mr H Hauck deals with the influence 
of geographical factors on the Branch elections of 
1928 His maps emphasise the fact that the nch 
cattle rearing and cultivated districts support 
tho right wing party the peasant owners of small 
farms maintain the radical faction, whilst the 
extreme left receives its mam support from urban 
and industrial centres It is interesting to notice 
how closely his conclusions would apply to Great 
Britain 

The last essay m the volume strikes a different 
, note giving a delightful sidelight on daily life and 
work with such an expedition as that to the Great 
| Barrier Reef L D S 
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Our Bookshelf. 

Australian Ham-Forest Trees excluding the Species 
confined to the Tropics By W D Francis Pp 
xu +347 (Melbourne Council for Scientific 
and Industrial Research, 1929 ) 10s 
Although this book u pnmanly intended for the 
Australian forester and botanist, it provides a 
wealth of information about the trees of the rain 
forest of eastern Australia which renders it a useful 
work of reference The outstanding feature is that 
the descnptions are drawn up by a botanist who is 
equally familiar with his specimens as trees in the 
forest and as herbarium material 
The practical side of the work is further enhanced 
by an artificial key to the trees desenbod, which 
has been worked out and drawn up by the author 
in the field Keys of this nature are diflicult to 
make as a rule, but undoubtedly they are appreci 
ated more by the forester, who often finds diffi 
culties in working in the field with keys prepared 
from herbarium material only and worked out on 
a phylogenetic basis As the systematic enumora 
tion of the species is according to Englcr and 
Prantl, it would have been helpful had page n f 
erences been inserted against the names of the 
species where tht y occur in this artificial key The 
book itself is not a convement size for field work 
(9 m x fl m ) and it would be advisable to issue 
the artificial key m pamphlet form so that its 
usofulm ss can be extended 

The book is profusely illustrated by plates which 
are given generally in pairs—one plate showing 
the lower part of the bole of each trunk, the nature 
of tho bark, the base of the tree, and the character 
of the surroundings, tho other, a more detailed 
view of loa\ os, flowers, and fruit 

This is a very good example of a work which 
cannot havo more than a local—though a very 
wide local—interest and application So much 
work of this nature is never able to be published 
booause it cannot bo considered to be an economic 
proposition It is very gratifying, therefore to 
note that Mr Francis was able to secure official 
publication through the recommendation of Mr 
Lane POole, Inspector General of Forests This 
is the second publication by the Commonwealth 
Government under the scheme for assisting the 
publication of work earned out by Australian 
scientific workers whioh is not likely to prove 
financially remunerative and therefore is un 
attractive to oommeroial publishing houses 

Marriage, Past, Present and Future an Outline oj 
the History and Development of Human Sexual 
Relationships By Ralph de Pomerai Pp 
xvu+370 (London Constable and Co , Ltd , 
1930) 15s net 

Mb dh Pomerai s book is a welcome and opportune 
addition to the literature on marriage, even though 
Prof Westermarok has published within the last 
few years a revised and enlarged edition as well as 
an abridgment of his classical work on the subject 
The author of the present book holds that both 
Westermarok and Lotoumeau, having written 


exclusively from the viewpoint of the family and 
regarded piocreation as the sole or highest function 
served by matrimony, have paid insufficient at 
tention to the urge of the gregarious In other 
words, he suggests that they have fallen out of date 
owing to the institution and Bpread of com 
pamonate unions and the changed ideals and 
ideas which they imply Furthi r, there has to be 
taken into account the effect of current psycho 
logical theory m relation to sexual activity and 
i egression 

The reader will hero find the evidence to be 
collected from primitive popks reviewed from a 
new point of view the practices of the present 
day, both orthodox and those regarded by some 
as unorthodox are analysed, and the probable 
course of future dcvelopmi nt is sketched in the light 
of tendencies here revealed Much of tho book 
is naturally of a highly controversial character 
lhe validity of the argument, in fact, depends upon 
whether its viewpoint rests upon what is merely a 
passing phase or on a development which is to be 
a permanent directional factor m the future evolu 
tion of society This is too largo a subject foi 
discussion hero, much as Mr do Pomerai invites it 
It may be pointed out howover that the modern 
attitude tow arda marriage and box appears to gi\ e 
too great weight to factors which are secondary to 
tho main biological purpose of souct\ and of sexual 
relations 

Onetales By tho lato Prof H H W Pearson 

(Cambridge Botanical Handbooks ) J*p vu + 

194+4 plates (Cambridge At the University 

Press, 1929 ) 18a net 

The class Gnetalos is unique among seed bearing 
plants m the habit and habitat diversity of its 
members and in tbo use made of it by those intei 
ested in phylogenetic hypothesis The appear 
ance of a monograph by the late Prof H H W 
Pearson is, therefore, a matter of considerable 
importance The manuscript was comploted and 
prepared for printing by Mrs Thoday, who has 
added valuable notes and is largely responsible 
for the final theoretical chapter 

The first chapter summonses the habit, distn 
bution, eoology, and taxonomy of the three genera 
Ephedra, Gnctum, and Wdmtschxa , the second 
gives details of their vegetative morphology and 
anatomy, the third considers their inflorescence 
and flower structure and the fourth deals very 
fully with their reproduction A frontispiece of 
tho author, three plates and 89 figures illustrate 
the book 

The interrelationships of the three genera re 
mam obscure, and proof that they are of near 
affinity is lacking The somewhat diverse views 
held as to the natural position of the Gnetales most 
often agree w placing the group m the vicinity of 
the top of the Gymnosperms and the bottom of the 
Angiosperms The Angioeperm characters ha\o 
been emphasised by recent writers and Pearson 
agreed that there must be a Gnetalean Angio 
sperm alliance ” but probably not a direct one 
A hypothesis is outlined which derives tho 
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Angiusporra embryo sac from a primitive form the 
essential characters of which are preserved in 
Gnetum the evolutionary tendency being towards 
a shortening of that portion of the life cycle 
which lies between the macrospore mother cell and 
the functional gamete W B T 

(1 hi res d£m%le Godlewski pert Pubhees par 
Ladislas Vorbrodt Vol 1 (1870 90) Pp 
viu + 599 (Cracovie Academic Polonaise des 
Sciences et des Lottres 1930 ) 

Thf Polish Academy of Scieneo and Letters is 
publishing m throe volumes of which the first has 
already appeared the collected work rf tfmile 
Godlewski the veteran plant physiologist who 
celebrated his eightieth anniversary m 1927 This 
first volume contains an early paper on the dt 
pendmee of the amount of oxygen disengaged from 
leavts upon the carbon dioxide content of the air 
whioh was carried out by tht author m Sach s 
laboratories with apparatus previously used by 
Pfeffer then also wirking at Wurzburg as were 
also the English botanists Vines and Trane is 
Darwin 

The volume contains papers written prior to 
1890 they ate published usually in the language 
in whioh they originally appeared but a few of the 
Polish papers are translated for the first time (into 
French) These papers alone are sufficient to show 
what a valuable influence Prof Godlewski must 
havo had upon the develcpmuit if the bit logical 
sciences in relation to agriculture during his tenure 
first of the chair of botany at the School of Agn 
culture in D iblany (1878) and then of the chair of 
agricultural chemistry at ( racow where he w as also 
m charge cf the subject <f vegetable physiolcgy 
(1891 1919) Still vigorous up<n the «xpuy of his 
post under the regulations for superannuate n 
Prof Godlewski then oc« pted the direction c f the 
agricultural section of the Institute of Rural 
Tcotiomy just established at Pulaw y 


50 Jahre Kaltetechnik 1879 1929 < eschtrhte der 

GeseUsehaft fur Ltnde« Fismaschtnen A G 
Wiesbaden Pp iv + 192 + 6 Tafeln (Wies 
baden Gesellschaft fur Linde s Fuunaschuun 
A G 1929) 

This well illustrated volume has been issued m 
commemoration of the jubilee of the foundation 
of the Linde company in 1879 It contains a short 
life of Prof Carl von Linde the founder an account 
of Ins early work on refrigeration and on the use of 
the Toulc Thomson cooling as a means of liquefying 
gases on an industrial scale and a history of the 
development of the oorapany and its offshoots up 
to the present time 

Von Linde was born m southern Bavaria in 
1842 a son of the manse After education at the 
local Gymnasium he spent three years at Zurich 
poly teohnio and after two more yearn in locomotive 
works he was in 1866 appointed to the technical 
staff of the Krauss locomotive works at Munich 
In 1868 he became additional professor and m 
1872 ordinary professor of engineering m the newly 
founded technical school at Munich Here he 
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introduced such improvements m the theory of 
refrigerating machines that m 1879 the Linde 
company was formed with works at Wiesbaden to 
manufacture machines on his system In 1892 he 
returned to Munich and lectured on refrigerating 
machines there until 1910 In 1896 he suooeeded 
in liquefying air by the Joule Thomson effect and 
this led to the liquefaction of other gases and the 
establishment of Section B of the company for the 
manufacture of machines for industrial liquefaction 
and fractionation of mixtures of gases 

Coleridge the Sublime Somnambulist By John 
tharpentier Translated by M V Nugent Pp 
x + 332 (I ondon Constable and (o Ltd 
1929 ) 15s not 

This is certainly a beautiful and inspiring book m 
spite < f a certain heaviness of style du< partly 
to excessive faithfulness m the translation It is 
remarkable how many English worthies are finding 
their best interpreters in Frenchmen M (har 
pentier does not compete with the vivacity of 
M Audte Maurois in his lives of Shelley Disraeli 
and Byron but he is a much more profound and 
sympathetic student He judgeB very fairly the 
philosophic attainment of ( olendgo not rating it 
nigh he is enthusiastic about the best in his pot try 
and he gives a penetrating and convincing itud> of 
his pers mality The fight with opium die devas 
tating effects of tho drug and the noble and finally 
successful struggle to overcome it with the help of 
Dr Gillman oould scarcely be bettor described and 
will l>e to many readers the most interesting part of 
tho book But they should not resist the fascina 
tion of M ( harpentier s picture of the old man 
eloquent m his last stages at Highgate He was 
essentially good and would not have seemed old 
had it not been for the ravage s of hw v ice Ho was 
but sixty two when he died and those who care for 
his memory a number likely to lie increased by this 
book would do well to see that his tomb in the cry pt 
at Highgate School is more reverently treated than 
it was when we last visited it F S M 


h xpenmental Optics By Prof Albert F Wagner 
Pp xu+203 (New York John Wiley and 
Sons Inc London Chapman and Hall Ltd 
1929) 16s net 

Thjc course of optics outlined here is one which 
has been developod for an advanced class at the 
postgraduate school of the United States Naval 
Academy home ninety experiments are described 
in general of an advanced type and requiring more 
elaborate apparatus than is found in most teaching 
laboratories in Great Britain Its value for general 
purposes would have been increased considerably 
if more photographs and perspective diagrams of 
apparatus had been given although those present 
are excellent In spite of these minor defects 
which are indeed only apparent when it is put to a 
use other than that for which it was originally 
intended the book should be of much value as a 
work of reference for technical students and the 
more advanced degree classes Prof Wagner 
insists upon the importance of geometrical optics 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by Ms correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natubs. No notice w taken 
of anonymous communications .] 

Single Colli*lone of Electron* In Nitrogen. 

In some recent experiments, I have measured the 
energy losses suffered by electrons of initially homo¬ 
geneous speed in passing through nitrogen, the pres¬ 
sure of which was so chosen that no appreciable 
amount of multiple collisions should occur. The 
method consists in accelerating electrons from the 
hot oathode O into the Held-free space bounded by A 
and B, where the collisions take place (Fig. 1). Those 
electrons which have not been deflected appreciably 
from the original direction of travel proceed through 
the perforated centre of B and through the narrow 
slit S l enter the box D, where their speed is measured 
by means of a deflecting eleotnc field between E and 
F and a box collector G, placed immediately behind 
the exit slit »S',. 

Hughes, Rojansky, anil MoMillon 1 havo shown 
that in such a cylindrical deflection condenser re¬ 
focusing of the electron paths takes place for a moan 
deflection of 127° 17', which is the distance along the 
arc from N t to N>. Pure nitrogen is supplied through 
an artificial leak and, having passed the collision 
chamber, is [tumped away to the right of iV, by a large 
htoel diffusion pump. Sensitive compensation de¬ 
vices enable bombarding and deflecting voltage to bo 
chocked and adjusted with a high degree of accuracy. 
A number of curves at constant bombarding voltage 
wore taken by varying the deflecting voltage in small 
steps. In most experiments, however, the deflecting 
field was kept fixed, and the different parts of the 
electron distribution curve were measured in turn by 
applying an adjustable accelerating voltage befwoen 
B and S v Bombarding voltages ranged from some 
80 to about 000 volts ; pressures of 1-4 * 10"* mm. 


The distribution curvos obtained with both methods 
of measurement exhibit a strong and sharp peak due 
to electrons which havo retained the wholo of their 



energy. Close to this peak, on the side of lower 
velocities, there are several small maxima in addition 
to a continuous distribution, which is rapidly ap¬ 
proaching zero at greater distances from the primary 
peak. Fig. 2 shows the general appearance of the 
curve corresponding to energy losses of 0-30 volts. 
Part of the inelastic collisions responsible for this 
curve take place at the edges of <S X and of the holes in 
B (possibly also to a small extent in A). From a 
comparison of curves with a high vacuum in the 
chamber and with different pressures of nitrogen it is 
usually possible to distinguish the effects of sufh 
No. 3170. Vol. 1261 


collisions from those produced by impacts with mole¬ 
cules of the gas. 

The volt equivalents of the energy losses indicated 
by the maxima in the distribution curves arc tabu¬ 



lated bolow, together with tho number of independent 
determinations and tho average error m eacn single 
determination 



1', must he attributed to impacts with tho elec¬ 
trodes. In fact, 1 have previously boon able to show * 
that there is frequently a loss of 6-5 volts with platinum 
—B is a platinum foil—and of 0 0 volts with copper 
(copper slits). Of the rest, at loast V t , V,, and T, 
apiiear to belong to collisions in the gas. 

By far the most conspicuous one of these w P 4 . 
Enorgy losses of this magnitude have boon observed 
by Langmuir and Jones,* and by Hamwell,* m con¬ 
nexion with other work. The value of 12 78 volts is 
in excellent agreement with a transition from the X 
level of xero vibration for the normal moleoulo to the 
group of electronic levels b, b', r. found by Birge and 
Hopfleld.* The 0 levol of the lower a state is only 
8 01 volts above the normal level in the non-vibrating 
state. From the known emission intensities of this 
band, however, it appears that Hie most probable 
jump from the latter lovel to the a state would be to a 
level of vibrational number 3 or 4. If V t is attributed 
to suob transitions, tbe observed value of 9 25 volts 
would, in fact, indicate a most probable end level 
of vibrational number 3 or 4. The considerable width 
of the 9-25 volts peak is consistent with this inter¬ 
pretation. The other maxima have not been corre¬ 
lated with any known spectroscopic levels at present. 

One of the chief objects of this investigation was to 
look for evidence of excitation processes pertaining 
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to the A level of nitrogen Since A = 388 6 volte 
for tho nitrogen atom, these processes would be 
expected to give rise to a maximum in the region 
370 410 volts below tho primary peak However, a 
careful search over this region with bombarding 
voltages as high as 590 volts failed to reveal any 
features of the kind expected To givo an idea of the 
sensitiveness of this test, it may be mentioned that 
in one caso (bombarding voltago 540 volts) the total 
electron current rot eived by the collector in the region 
in question produced a steady deflection of the shunted 
electrometer amounting to 3 mm of tho scale A 
maximum of 2 mm could not possibly have escaped 
detection The 7,-, maximum, however, was 9 5 
metres on this scale and tlie primary peak 148 metres 1 
Although it must be remembered that only nearly 
undefleeted electrons aro count oil in these experi 
ments, and that the chance for a colliding elec tron to 
continue in the same direction after tho event could 
diminish as the amount of energy lost becomes oon 
stderable, one can scarcely but infer from this result 
that the probability that the electron will disturb a 
K electron is small compared with that of the dia 
placement of an outer electron 

Ebik Ri DBFBO 

Nobel Institute, Exiienmentalfaltet, 

Sweden, June 20 
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The Dissociation Theory of Solution. 

It is now forty three years since the electrolytic dis 
social ion theory was proposed by Arrhenius m 1887, 
to anount for the changes in tho physical properties 
of solutions caused by electrolytes, which had com 
I>elled Van’t Hoff to introduce the coefficient»into the 
gas equation 

rv RT 


Impressed with the view that tho osmotic pressure, 
depression of the freezing point, diminution of vapour 
pi ensure, etc of solutions are functions only of tho 
number of dissolved partiolee Arrhenuius tonoluded 
that electrolytes ’ must contain a greater number of 
particles, which could only bo denved from the dis 
soeiation of the solute By choosing the d issue la 
tion of each substance to fit the obaorvod values tho 
theory could easily be made to account for such effects 
It can now be shown that tho assumption involved is 
moorrect 

In a senes of papers on the molecular theory of 
solution, and on the vapour pressure of liquid*, m 
the PhUowphxcal Magazine (88, 696, 1919 , 44, 897, 
1922 , 48, 936, 1924 , 50, 1147, 1925, and seventh 
8er, 10, 160, 1930), I have shown that the vapour 
pressure of a liquid is produced by the particles that 
approach the surface with sufficient heat energy to 
enable them to overcome the attraction of the liquid 
and escape into the vapour The vapour pressure 
is therefore a function of molecular attraction, volume, 
and motion only It is expressed by the formula 


V =81 84^\s 


m which T is the absolute temperature, X the ratio 
of the total average velocity of the molecules in 
the liquid m the given circumstances to that in a 
perfect gas, A is the actual state of aggregation of the 
molecules m the given liquid, f its oo-volume, 8 its 
surface tension, M its molecular weight, i x 1(H the 
nearest distanoe of approach of the oentres of the 
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molecules, and p the density of the liauid In this 
formula the factor X should be specially mentioned 
because its introduction amounts to a denial of the 
principle of the equipartition of energy As we 
are considering the motion of molecules m a liquid, 
which are subject to the action of the tremendous 
forces that produce the cohesion of the medium, we 
are oompellod to admit that their velocities cannot be 
the Bame as those of the ptu tides in a perfect gas at 
the same temperature The factor X represents the 
ratio of the most piobablo speed of the molecules m 
the houid to that m a perfect gas, and is a function of 
the oohesion, A, of the medium 

If this expression is extended to cover solutions of 
non volatile solutes, it becomes 


_ al oi M t w t Tk 
p 8 (AAfjtc, +M t v? 1 )4> 

:e WSift+a) ’ 


m which u> is the weight of solute or solvent, the sub 
sonpta relating to solvent and solute respectively, and 
gives values lor salt solutions in accordance with 
observation 

It follows that the vapour pressure of salt solutions 
is determined by the attractions, volumes, and motions 
of the particles only When a salt is dissolved in 
water, the cohesion of the liquid is increased on 
account of the greater cohesion of the salt particles 
In tho case of a salt solution, therefoie, as distinct 
from that of an inert substance that does not increase 
the cohesion of the liquid medium, the vapour pressure 
is diminished by tho greater attraction to be overcome 
by tho escaping molecules, as well as by the dimiuu 
turn in the number of particles of solvent present tn 
unit volume of the liquid That is to say, m an 
aqueous solution of urea, for example, the vapour 
pressure is lees than that of pure water merely be 
cause there are loss watei partiolee present in unit 
volumo, but m a solution of common salt the fewer 
water particles must also overcome a greater attnu 
tion on tho part of the solution before they can esoapo 
into the vapour Therefore, tho fundamental assump 
tion of the dissociation theory, that the diminution of 
vapour pressure is proportional only to tho number 
of solute particles present, is incorrect The vapour 
pressure is determined also by the cohesion and 
volume of the solute particles Instead of choosing 
tho dissociation ’ to ht the observed properties, it is 
now possible to calculate the propei ties of solutions 
from the attractions and volumes of tho Jiarticlee of 
solvent and solute 

By a similar, though lees direct, method it has also 
been possible to show that the extra depression of 
the freezing point of salt solutions is determined by the 
increase in cohesion of tho liquid that is due to the 
presence of the salt jiartioles in it 

Further, it is possible to give a direct disproof of 
the dissociation theory Edser’s formula for the 
oohesion, K, of a pur® liquid. 



can bo extended to give the oohesion, K t , of the dis¬ 
solved particles in a solution, m the form 

( 4 ) 

As the values of K t given by this formula are involved 
in the vapour pressure formula (2), which has been 
found to be oorrect, there is no doubt that the formula 

a corresponds to the actual attractions between the 
t particles m solution From this formula the 
attraction between two particles of, for example, 
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potassium nitrate in solution, at a distance of, nay, 
10 * cm , is found to bo 6 24 x 10" 11 dynee If the 
particles were dissociated , the electrical atti action 
between the ions at the same distance would be 
2 21 x 10 1 dynes, which is of ttie order of a million 
times as great, and is impossible Therefore the 
potassium nitrate cannot be dissociated 

By taking into account the attractions between the 
particles, it is possible to account for the solubilities 
of different substances and to explain the mechanism 
of solution, which the dissociation theory was unable 
to do 

The results are evidence that the so called failuro of 
the classical dynamics is due, not to inherent defects 
in the method, but to the omission on the part of 
mathematicians to allow tor the attractions of moving 
particles m close proximity to one another 

S C Bradford 

Scient e Museum 
South Kensington S W 7, 

July 6 


The Nucleus of Amoeba proteu* Pallas (Letdy) 

[ = Chaos diffluent (Schaeffer)] 

In Krgebmsse imt tier Nuclealfarbung liei ernigen 
Rhizopoden , Aug 12 1929, 1 Bogdanowicz describes 
the effect of 1< eulgen s nut leal reaction on the nucleus 
of A proteus In a letter to Nature (June 22 1929) T 
briefly summarised my results of a long senes of ex 
I*riments on the samo subject It will he seen from 
a perusal of the two publications that our findings 
agree with iegard to the presence of a retnuhim of 
chromatin ail the karyosome (a conclusion I had al 
ready arnved at by a study of the do\ t lopment of 
the nucleus *), but differ with respect to the nature of 
the so called chromatin blocks in the periphery of 
the nucleus Bogdanowicz fails to obtain a i hi omat m 
reaction for these blocks Now these duomatin 
blocks have a twofold theoretical significance (1) 
they form the kaiyosomtH of the Agamotos (2) they 
show a very primitive type of mitosis * It is, there 
loro, important to anivo at a decision with iegard to 
their exact character Thero is, howover, another 
i«aaon for endeavouring to clear up any discrepancies 
hi the various descuptious of the nucleus of Amoeba 
proteus As 1 have already pointed out, two largo 
free hvmg amoebae have been confused under the 
name ot Amoeba proteus, namely, Amoeba dubta 
(Schaeffer) and Amoeba proteus [Fallas (Loidy) = 
C kaos diffluent 'Schaeffer] Therefor® in making any 
leference to pajiers published before 1916 care should 
be taken to ascertain to which of the two amoebao 
reference is being made As I know from expenenc e, 
it is not always easy to do this But failure m this 
respect is a fruitful source of confusion Hence the 
justification of this summary of the results of many 
years study of the nucleus of A proteus, m its develop 
raent and in its adult condition, by the ordinary 
oik rosooptcal stains , these results being checked and 
confirmed by a later investigation by i eulgen s 
method 

The nucleus of A proteus consists of (1) a more or 
fees centrally placed karyosome, (2) a peripheral 
aohromatic network in which are suspended ohro 
matin blocks ’, the whole immersed in nuclear sap and 
surrounded by a nuclear membrane The karyosome 
w in the form of a thick disc with rounded edge, so as 
to appear circular in plan, band ’ shaped in elevation 
It presents a variety of appearances when being rolled 
about m the cytoplasm, and thus changing from its 
plan ’ to its elevation ’ position 

The karyosome is made up of an achromatic 
ground substance on which is to be seen a retfculum 
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of chromatin I he consistency of the karyosome 
diffeiH in different Hpetunens and vaiies at cording to 
the age of the amoeba and otliei circumstances Tlu 
amount and the distribution of the chiomatin in the 
karyosome varies at different times In the young 
that w, immature, amoebae the kaiyosomo is well 
markod off and is a conspicuous structure m the 
nutleus But the chromatin is very sparse In fact 
I failed to get any positive inaction for chiomatin in 
uncut nuclei, except the merest tiace, until I had 
examined hundieds of specimens 

In the older, that is, fully differentiated and adult 
amoebae the karyosome sometimes stains deeply by 
h eulgen a method, showing well markod blocks and 
jiatches of chroinatm which differ in colour tone in 
no way from the fully develojxxl chromosomes in 
dividing nuclei of other animals and plants used bj 
way ot controls At other times the karyosome 
aptxiars to contain less chromatin 

It is lmjKu tant to emphasise the fact thut chromatin 
is a living substance It is, therefore, ever changing 
growing, increasing in amount, differentiating out ol 
the chemical substances winch build it up, dividing 
I ho changes described abovo are clearly brought out 
when largo numbeis of A proteus are studied b\ 
J*oulgonH reaction as is also the case when huge 
numbers of nmoebao are treated with aceto carmine 
br 1 pointed out long ago 

In the adult amoebae clearly defined chiomatin 
blocks are to be tound in the periphery giving the 
inaction for chiomatin liy heulgen s method as al 
ready stated These similarly grow differentiate 
divide when a block is ready to divide, it Btams 
very htightly, when it is in the resting condition 
it is not so evident and it does not stand out so 
prominently from the underlying ground substance 
In conclusion, I may add tlint through the kindness 
of Prof Roliert (.hamlieis of New \ork t liavo been 
able to examino the Amoeba dubin of the States (it 
differs in no wise ficim the niatenul ohtamod locally) 
and so to ussure mysolf that not only do the i\t<> 
plasmic chaiactcrs of the two s|>ecios differ but also 
the re is no karyosomo in the nuc 1< us of A dubia 
Monica Iwtor 

Notre Dame Dowanhill 
(dosgow luno 2) 
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Molecular Rotation In the Solid State 
Thk determined crystal structures of a number of 
primary alkyl ammonium halides indicate that m such 
compounds the carbon atoms are arranged oollmearly 1 
m a particular group Thus in the case of primary 
amyl ammonium chloride * the X ray diffraction data 
from powders and single crystals can be completely 
explained by a tetragonal unit of structure containing 
2NH,C,H 11 C1 With o=6 =6 01 A, old 69 A The 
space group is D t *, V 4 *, 8 t l , C*. 1 , <V, !>«»’• and the Cl, 
N and C atoms are at o\u, joti, with Ua=e 0 090 
The abeenoe of reflections in odd orders from planes 
(A£0) with (h +k) odd and the mtensities of reflections 
from other planes such as (200) require the carbon 
atoms of the C^H,! groups to scatter X radiation as if 
they are arranged oollmearly in each group 

Prof Linus Pauling, of the California institute of 
Technology, has reoently suggested to me that the 
indicated oolhnear arrangement of carbon atoms might 
be in error If the carbon atoms of an alkyl group 
really have a ‘ tig tag' arrangement and the group is 
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rotating 1 about its chain axis independent in phase 
of other rotating groups, then the result given above 
would be obtained If the temperature should be 
sufficiently lowered this complete rotation would be 
repltu ed by slight oscillation about some equilibrium 
positions 

Observations were made on primary amyl ammonium 
chloride at approximately liquid air temperatures 
The density determined by suspension in mixtures of 
liquid nitrogen and oxygen, ue 10 probably a little 
greater than the value 0 963 at 25° C Diffraction lines 
on powder photographs (Cu K radiation) at liquid air 
temperatures are similar in apacings to, hut maikedly 
different in intensities from those at room tempera 
tures some few additional lines requiring a larger 
unit of structure are also prosent It is difficult to 
determine accurately the structural characteristics of 
such a c omplex compound from jiowder photographs 
alone Tho photographs at liquid air temperatures, 
however indicate from their similarity to photogi aphs 
at 25 that the crystals have approximately ortho 
goual axes and that the atomio arrangement in the unit 
of structure containing 4NH,C t H u (. 1 with the dimen 
sions a 6 70Ac c 16 8 A is closely similar to 
that m the unit of structure previously described 1 he 
presence of planes such as (210) and (300) referred to 
the axes of the huger unit of structure could be 
explauied by alteration in the structure but probably 
is best accounted lor by absence of the suspoctod 
molec ulat rotation that loads to the fortuitous deter 
ruination ot the unit of structure and atomio arrange 
rnent at loom tom|>oraturen 

1 he best test for a possible collmear ai range merit of 
the carbon atoms of a G.H,, gioup is the absence of 
reflections in odd niders from planes (hlcO) with (h k) 
odd (Indices referred to a unit of structure havmg 
a b 5 0 A r 18 6A) 1 he large axial ratio makes 

it difficult to distinguish between reflections from 
(hi 0) and (hkl) with l unity on powder photograplis 
Reflections from (200) and (201) however are very 
weak at liquid air temperatures while reflections from 
(200) are strong at room tempeiature This change in 
the intensity of (200) could be explained by a great 
departure of the chain axes of the CjHm groups from 
parallelism with the tetragonal axis of the crystal 
at liquid air tomperatiues or as is most probable 
by a departure of tho carbon atoms from a colhnear 
arrangement 

The most immediate conclusion is that tho carbon 
atoms in a C,H U group are arranged in a zig zag 
manner and that the characteristics of the X ray 
diffraction photogi aphs made at room temperatures 
from crystals of primary amyl ammonium chloride 
anse partially from rotation of the C,H U groups about 
their chain axes The conhguration of ahydiocaibon 
chain as deduced from the crystal structure of the 
primary alkyl ammonium halides is thus probably the 
same as that first found by Muller and bhoarer * for 
some long chain aliphatic compounds The carbon 
to carbon separation along tne cham axis is c 
1 20 1 30 A , and the carbon carbon distance might 
well be c 1 *>4 A 

It thus seems as Pauling has indicated, that m a 
nystal containing molecules or molecular groups with 
small moments or inertia about some axes these mole 
cules may undergo rotational motion about these axes 
Sthhunq B Hendricks 

Fertilizer and Fixed Nitrogen Investigations, 
Bureau of Chemistry and Soils, 

Washington DC 
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Raman Effect, Fluorescence and Colour of 


The Raman spectra of various simple substances, 
including especially the non metallic elements such as 
phosphorus chloiine and carbon have been mvesti 
gated by me In the course of this work numerous 
samples of diamond were examined and a brief rejxirt 
of the results may be of interest as supplementing the 
accounts which have already appeared m Nati re of 


May 1< 
The 


10 


e extreme sharpness of the Raman lines observed 
with diamond invited attempts to measure then wave 
length with all possible precision Seven different 
diamonds gave results identical within the limits of 
erioi of measurement The beat representative value 
fortheinfia red wave number was found to be 1331 5± 
0 5 cm 1 in agreement with Ramaswamy s measure 
ments but differing rather seriously from the value 
1342 given by Robertson and Fox In the case of 


B 


C 


1> 


110 1 

one very nivperfect diamond it was n >ticed that the 
lme was diffuse and distorted and was accompanied 
by a lain t companion line on the longer wave length 
aido 

A feature of importance not mentioned in Natubj* 
of May 10 is the continuous spectrum accompanying 
the Raman lmes This appears with a tairly well 
defined edge on the violet side at atioiit A4240 A and 
st retches out towards the visible region Immediately 
pieceding it are two bands of which the first at 4152 
to 4162 A is the more intense lho intensity of the 
bands and of the ccntinuous spectmm vanes in a le 
markable way with the colour of tho diamond I hey 
are specially conspicuous with diamonds of a pale 
blue coloui and are extremely foeble with wnito 
diamonds Per contra the Raman fines are very 
difficult to observe with blue diamonds and are most 
easily obtained with eolourless diamonds 

In I lg 1 A taken with a blue diamond and B with 
a white diamond exhibit those features C was taken 
with a diamond having the palest yellow tinge and 
showed botfi the Raman lmes and tho bands aeeom 
pamed by a continuous spectrum of considerable 
intensity From the fact that the introduction of a 
filter cutting out the mercury line at 4046 A eliminates 
the bands and practically the whole of the continuous 
spectrum, it may be inferred that these represent 
fluorescence of a special type The aggregate in 
tensity of the continuous spectrum appearing in A 
must have been very considerable, and it was thought 
that the blue colour of the diamond m ordinary 
daylight was really due to this fluoresoent radiation 
D was obtained with another diamond of a strikingly 
yellow oolour It gave feeble Raman lines and a 
continuous spectrum (without bands) stretching prac 
tically over the whole region from 3800 A to tho 
red end S Bhaoavantax 

210 Bowbazar Street, 

Calcutta India June 14 
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Raman Effect In Paramagnetic Crystals 

Various crystalline sulphates have been examined 
for their Raman spiectra by the same method as that 
used for crystalline nitrates and described previously 
(Natubf Mar 22 p 463) The results indicate what 
appears to be a very remarkable influence of the para 
magnetism of the cation on the intensities of the 
Raman lines This appears very clearly when we 
compare the spectra of ferrous sulphate crystals 
(leSO, 7H,0) with those of other isomorphous ml 
ihates for example magnesium or zme In the 
atter substances a strong lino appears with a fre 
quency shift of about 980 cm 1 This frequency is 
charac tenstic of the SO, ion though its exact valuo 
shows considerable variations with the cation present 
in the crystal In the spectrum of the ferrous sul 
phate crystals however the line fails to appear even 
when exposures are given of such duration that the 
feeble continuous spectrum act oinpanymg tho mer 
cury lines tomes out strongly on the plate With 
aqueous solutions of ferrous sulphate however the 
SO. line appeai-H feebly 

That the disappearance of tho SO, line with fei rous 
sulphate crystals is connected with the piaramagnetism 
of tho substance is indicated by the fact that in other 
paramagnetic sulphates as for oxainple those of 
copper and manganese the chaiactenstic bO, lmo 
npjiears only weakly A similar weakening of tho line 
lue to NO, inactive frequency is also noticeable on 
comparing the nitrates of coppei and manganese with 
the nitrates of other metals The observations indi 
ate that whon the substance is m solution the in 
fluenco of the paramagnetism of the oat ion weakens or 
chsnppeais P Krishnamurti 

210 Bowhazai Street 
Calcutta India 


Submarine Cable Interference 

Ihk descuption given by T T Burt m 1 f his 
measurements of audio frequency intcrfeienco is ci 
gieat interest and would be more si if quantitative 
values of the interference levels hacl boon given 1 ho 
similarity between tho natural interference exj c nenced 
cn an untuned aenal and a cable is to he expoctcl 
but dotails of the depth and armoui ing of the cable 
would be valuable to ostimate ap| roxunately the 
attenuation of the higher frequencies Mr Button 
loes not stato whether a local earth was used or a 
sea oarth contiguous to the mam cable nor tho 
length of tho latter if used 

An attempt at correlating the intermediate 
frequency mterfeience with the strength of the 
nurora borealis might meet w ith sue cess this sugges 
tion is supported by (a) the jiaitial correlation with 
magnetic disturbance ( b) the higher level at night 
and (c) the interference level being on the increase 
whon observations were apparently discontinued in 
September 1929 Extremely heavy and rapidly 
varying earth i urrents were observed at the Horta, 
end of the Bay Roberta Horta (1928) oable during 
the evening of Bept 8, 1928 simultaneously with 
exceptional aurora at Bay Roberts 

The practical importance of interference measure 
ments on submarine cables lies in the limit set by the 
interference level to the smallness of the received 
signals, and hence to the permissible amplification 
both at low frequencies for telegraphy and at audio 
frequencies for telephony The recent suggestions 
for a loaded trans Atlantic telephone cable * will de 
pend for their suocess on the degree to which natural 
and artificial interference can be eliminated as for 
example by long resistance terminated sea eaiths, 
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or by screening the cable by a high permeability alloy 
This will be realised whon it is stated that an overall 
amplification of the ordet of 160 decibels will be re 
quired at about 2200 to 2600 ops* 

The programme of tests on the La Panne Lisbon 
cable to be laid by tho Telegraph (onstruction and 
Maintenance to T td for the Italcablo C o later this 
year includes tho recording of telegraph frequency 
interference (from 0 to 200 c p 8 ) at La Panne 
Should sufficient time be available I hope to extend 
these observations to cover the audio fiequency range 
At this location with a long length of cable in shallow 
water down the Channel it is anticqiated that the 
industrial interference will be veiy heavy but the 
character and intensity of natural intei feronce may 
lie similar to that obtained at I nmty Bay 

A L Mevfbs 

Telegraph C onstruction and Maintenance 
Co ltd 

18 What f Road Iondon, N 1 
July 16 

F 1 Burton Kinu 1M n l Jul> 1. 1010 

■ X W Wagi rr tUHr irV Nnrhrxrhtrr Tfrh li, S p 12 VprU 

10.9 H ( (lainon Jour IK h «7 1 1)0 April 1920 See «lio 

Jour Am It > U p 83.. A iifiut 1929 

■ A W Me La him hUctnnan 103 p 04 llcc fl 1929 

The Green Ray 

Trv extinct from a letter to Na«rf by R W 
Wood (vol 121 1928 p 601) in Sir Napier Shaw s 
recently published Manual of Meteorology vol 3 
suggested to me that an observati in of the gieen ray 
1 obtained Inst spimg might be worth recording 

Woo I remaiks that the lay is moie likely to uppiear 
when the horizon at which the sun sots is markedly 
colder than the air t lose above it 

While descending in clear weather as a passenger in 
a motor car into a valley in Kincaidineehire I watched 
the artificial sunset duo to the obscuring of the sun by 
a hills ine throe tniles away the country being several 
inches loop in snow the sunset o cupiod about five 
sec n Is the last disappearing edge of the sun turned 
from irange thiough jellow to a grass green In 
B| ito f the rapi I simset which should have been un 
favourable for seeing any green ray the sharp increase 
of temp a at urc w itli height isual a hoc e a snow surface 
appears t» havo puoduccd a sufficiently high dis 
pxrsion Oil Robfrts 

I he Umvoreity 
Aboideen July 3 

Plasmoldal Discharges In Gases 

In the issue of the Physical Ret tew of Apnl 1 1930 
there apip cars a p aper by Prof K W Wood on high 
frequency dischaiges in gases at low piessure in which 
he describes a type of dischtugo naming it a pilasmoid 
This appears to be a new name for a phenomenon 
which has been described before In particular it 
appears to be the same as a type of disc barge descubed 
briefly by me in Natlkf of Mar 10 1928 Such a 
discharge was also shown by Messis Gill and Donald 
son at an exhibition during the British Association 
meeting at Oxford m the summei of 1926 

It does not appear that Prof Wood has verified his 
references carefully I find that a papier which was 
published by him in the Philosophical Magazine m 
August 1929 is referred to in his recent paper as having 
appieared m October 1929 

Also in his papier in the Philosophical Magazine of 
August 1929 he refers to another bapier published by 
him m Natlbf of Oct 8, 1927 as having been 
published m Nature 1926 S P McCaillm 
E lectrical Laboratory, 

Oxfoid, June 6 
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The Royal Society of Canada 
Annual Meeting in Montreal 


O N May 20 22 the Royal Society of Canada met 
at McGill University Montreal Prof A S 
Eve gave his presidential address on the evening of 
May 20 his subject being The Universe as a 
Whole Ho dealt successively and from the 
broadest point of view with the macrocosm space 
the microcosm atoms and electrons the age of the 
universe time life and the origin of life and 
domains of energy and stressed the divergence of 
existing views on may important problems and the 
number of such problems still to be solved At the 
same session he presented the three gold medals of 
the booiety The blavelle medal was awarded to 
Dr A B Macallum ementus professor of bio 
chemistry at McGill University for his pioneer re 
searches in micro biochemistry the Lome Pierce 
medal for outstanding contributions to literature to 
Sir Andrew McPhail professor of the history of 
medicine at MoGill University and tho Tyrrell 
medal to Dr Adam bhortt of Ottawa At the 
final session of the meeting the Hon Vmoent 
Massey Canadian Minister to the United States 
gave tho popular lecture on Art and Nationality 
in Canada 

Perhaps the most interesting and outstanding 
event of the whole meeting was the radio addn as 
delivered by Sir Ernest Rutherford president of 
the parent of all Royal Societies from his home in 
rural England to the fellows gathered in Moyne 
Hall at Montreal Ihe whole of the address with 
the exception of a few opening sentences was 
dearly heard by a large audience as was the tele 
phone conversation between bir Ernest at one end 
and in turn Prof I ve Sir Arthur Gumo and Sir 
Robert falconer at tho other Only ten years 
previously it had been considered a remarkable 
event when also under the direction of I rof Fvc 
an artiste sang at Montreal to an audience of the 
Royal Society at Ottawa 110 miles away (and tho 
reception was much less perfect) 

In Section I (French Literature and Historj) 
elevt n papers wore read and in Section IT (English 
Literature and History) twenty five 
Section III had to divide into Rub sections to hear 
the ninety nine papers presented Tho sectional 
presidential address was delivered by Dr Darnel 
Buchanan of the University of British Columbia 
who spoke on the three body problem and gave tho 
historical development of this famous mathematical 
investigation Prof J G McLennan communicated 
a large number of papers by himself and his col 
leagues on spectroscopy and low temperature work 
One paper with H D Smith and G 0 Wilhelm re 
ported results indicating that there is no appreci 
able difference in the states of oxygen molecules in 
gas and m liquid form Prof McLennan himself 
described the construction of a new type of speotro 
graph which will photograph the auroral green line 
m less than twenty minutes permitting oompaneon 
of its intensity in the light from the night sky for 
different periods of the night With I* K Moles 
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he has found that there is appreciable absorption of 
the green auroral line in oxygon at high pressures 
An interesting paper (with J F Allen and J O 
Wilhelm) on the non superconductivity of bismuth 
alloys was also presented 

Dr J A Gray gave several papers on X rays 
and radioactivity The most interesting of these 
(in conjunction with W H Zinn) showed that the 
scattering of X rays at small angleB to within five 
minutes of arc of the primary beam indicated an 
abnormal scattering with certain specimens of char 
coal the intensity increases so rapidly as the angle 
decreases that it is difficult to measure relative in 
tensities accurately figures obtained show that 
with a oertam specimen of charcoal the intensity of 
the scattered radiation at live minutes of arc is of 
the order of a million tunes that at ninety degrees 
This abnormal scattering is also shown by the fact 
that the part of the mass scattering coefficient for 
radiation scattered between ten and ninety minutes 
is equal to 60 which may be compared with the 
total normal scattering coefficient whioh is of the 
ordor of 0 2 The scattering increased with rise of 
temperature Different wave lengths wen, used 
and it was not found possible to give an explana 
tion of this ne w phenomenon m terms of the wave 
theory 

Dr J K Robertson m a mathematical paper 
gave a rigorous treatment for measuring the half 
■width of spectral sources Dr A N Shaw and 
H b Rcilley described a new method enabling the 
comparison of electrical voltages measured at dif 
ferent times and places to be made with tho oxeep 
tional precision of two parts in a million Dr J b 
Toster and his students presented several papers 
relating to the Stark effect including one (with 
H W Hark ness) m which it was shown that in 
xenon tho usual rule for hyelroge n differences is not 
applicable Paptrs tn applied geophysics were 
presented by Prof A b Eve Dr I Gilchrist and 
Dr D A Keys in which accounts of field work by 
different electrical and magnetic methods were 
described An interesting demonstration of the 
piezoelectric pressure gauge combined with a 
cathode ray oscillograph was shown by H G I 
Watson and Dr D A Keys Dr W L G 
Williams gave a paper on applications of the theory 
of formal molecular invariants to the theory of 
numbers which leads to Borne rather general anth 
metical results Dr b Beatty spoke on the role of 
equivalent lines in a bilinear transformation in the 
plane and Dr C T Sullivan gave an interesting 
aooount of an investigation on an application of 
matrix rank to the classification of surfaoes defined 
by a oertam system of differential equations 

In the Chemical Sub section Dr Otto Maass and 
R H Wright described the physical properties of 
the system hydrogen sulphide-water and F R 
Moorehouse and Dr Maass described the prepara 
tion and properties of ethyl acetylene Dr R H 
Clark and E G Hallonquist reported a study of the 
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effect of a magnetio and also of an electrostatic held 
upon the ethylene linkage of the two electromera 
of 2 pentene Dr F B Allan gave a paper on the 
reaction of the solvent alcohol on dissolved esters 
in presence of calcium alcoholate, ammonia, or 
sulphuno acid R E Whiting and Dr W H 
Martin showed that extreme drying had no effot t 
on either the light absorption or the photo expan 
sion of bromine Dr E H Archibald ana F 
Rendle made a communication on the solubility of 
ben Ilium hydroxide in solutions of sodium hi 
carbonate and the separation of beryllium from 
vanadium, chromium and uranium 

In beotion IV (Geological and Mineralogical 
Sciences) thirteen papers were given, Mr A G 
Burrows, provincial mineralogist for Ontario, pre 
siding Dr F S Alcock presented a paper on the 
Sdunan of Northern New Brunswick, his recent 
work in the Chaleur Bay region has indicated that 
Ordovician and Devonian as well as Silurian strata 
occur m the north western part of the province, 
formerly mapped as occupied by Silurian he in 
eluded a discussion of the relations of thi Silurian 
with older and younger strata Dr M Y Williams, 
in a paper on the Pierre Seas of Western Canada 
advanced evidence to show that the great Colorado 
Bea retreated to the north and south, leaving 
western Canada dry land The rhythm of earth 
movements, howover, continued, although with 
decreasing amplitude, and two or more invasions 
of the Pierre Sea closed the marine history of 
Cretaceous time He discussed the areal extent, 
duration, and significance of the Pierre suhmerg 
once 

W A Johnston and E T D Wickenden gave a 
paper on the hitherto undesenbed Glacial Lake 
Regina, Saskatchewan, which extended for 175 
miles south oast from the elbow of the South SaR 
katohewan River, and had a maximum width of 
about 40 miles The lake was formed as a result of 
damming of the drainago of the South Saskatchewan 
River by the retreating ice sheet of the last glacial 
coot h and outflowed towards the south east b\ way 
of the Souris valley In two other papers W A 
Johnston brought together scattered data regard 
ing the occurrence of permanently frozen ground in 
northirn Canada, discussed the question of the 
relationship of the frozen ground to present and 
past climatic conditions in the glaciated and un 
glaciated parts of Canada, and offered evidence in 
support of J B Tyrrell s view that fossdiferous 
clays on Roaring River, Duck Mountain, Manitoba, 
are interglacial in ago Dr G S Hume dealt with 
features of foothill structures in Alberta, and 
pointed out that rooent drilling for oil and gas in 
these foothills west of Calgary has revealed the 
presence of overthrust blocks lying on one another 
and separated by low angle thrust planes dipping 
south westerly Turner Valley, New Black Dia 
mond, and Jumping Pound structures are recum 
bent folds modified by faulting Late Cretaceous 
rooks are believed to underlie and to be separated 
by a thrust fault from the Palaeozoic rooks product 
ivg of oil and gas m Turner Valley, and it is sus¬ 
pected that the whole disturbed belt m this areq is 
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overthrust on to the relatively flat lying sediments 
of the plains 

In Action V (Biological and Medical Sciences) 
fifty nine papers were presented, and in addition 
Dr S7ent Gyorgyi, a guest at the meeting, gave a 
demonstration of tho properties of hoxuromc acid 
Dr A T Cameron, of the University of Manitoba, 
gave the presidential address of the Beotion on 
temperature and life and death Dr Wm Rowan 
communicated a description of a new species 
of Hydra found oovenng water weeds m certain 
Albertan lakes , tho body and tentacles when 
extended may measure four inches Eggs are 
deposited in autumn and survive tho winter Ac 
cording to Dr A Willey, tho young garpike, when 
less than a foot long, possesses a double tail, each 
part working sepiratoly , tho tail fan is a soft in us 
eular process, which vibrates with great rapidity 
Dr ( M Fraser reported the results of a studv of 
the razor clam of the Queen Charlotte Islands Dr 
J Playfair McMumch presented a senes of papers 
from the Anatomical Department of the Umversitv 
of Toronto Amongst these was a report by Dr 
J C Watt of a case of an adult roan in whom there 
was a complete union of the membranes surround 
mg the heart and left lung, whence it w as concluded 
that a special membrane of tho heart is not nixes 
sary for its efficiency Dr H A Cates showed that 
the relative proportions of length and width of the 
skull do not alter to any considerable extent bo 
tween infancy and adult life, but that the relativo 
height, with measurement taken from tho Frank 
fort plane, increases greatly Dr R K George 
showed, as determined by methods of precision, 
that in the majority of men the nng finger is longer 
than tho mdex , m women tho opposite holds Dr 
C C Maoklin, of Western University, presented a 
study of stereoscopic X ray films of lipiodolised 
lungs, which demonstrated that in inspiration the 
bronchial tubes become shorter and narrower, and 
m expiration the procoss is reversed, these changes 
facilitating air exchange, and being correlated with 
the minute anatomical structure A network of 
smooth muscle with abundant elastic tissue envelops 
the tubes and controls t ho action The results hav c 
a direct bearing on pathological conditions of the 
lungs such as pneumonia and tuberculosis 

Dra J G Fitzgerald and D T brawer, of the 
Connaught Laboratories, Toronto, presi nted an ex 
tended senes of observations indicating that in 
fants non immune to diphtheria are the offspring 
of mothers who possess no natural protection, while 
tho blood of adults shown to contain antitoxui con 
tinues to contain it for a ponod of jears, non 
immune adults remain non immune H des B 
Sims and D A Scott reported two absorption bands 
m the ultra violet spectrum of solutions of crystal 
line ins ulin Exposure to ultra violet radiation 
lessens tho potency of insulin X ray radiation 
produces no effect A F Charles and D A Scott 
from a study of enzymio digestion of crystalline 
msulm , find that loss of physiological activity ap¬ 
parently proceeds even faster than digostion, the 
result indicating that the activity is associated 
with the large molecule itself and not with some 
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constituent part of it Dr J B Coilip of McGill 
University and his co workers outlined the prepara 
tion of the placental hormone emm&un and showed 
that immature female rats are brought to sex 
maturity by its injection thereafter manifesting 
cyclic changes while normal adult femaleR are un 
affected R L Lutr outlined a method for deter 
mining potassium sodium calcium and magnesium 
in biological material after initial fusion with fuming 
nitric acid and described a orystalline organic sub 
stance isolated from fuming nitric acid hjdrolysates 
of the protein fraction of beef muscle and of 
casein 

Drs V T Hard mg and L J Hams of the Urn 
varsity of Toronto described the production of con 
vulsions and subsequent death in dogs after forced 
ingestion of large quantities of water Recovery 
from the convulsive stage is rapid following mtra 
venous or intrapentomal injection of ten per cent 
saline Dr John fait and W J McNally of 
McGill University reported that the croaking of 
frogs is essentially an under water signal conveyed 
by vibration this vibration occurring when air is 


shifted from the lungs to the mouth and 
The fact that croaking oan be heard merely implies 
that the signalling animal has its head above water 
at the moment Dr B P Babkin gave an account 
of a number of studies of gastric and intestinal 
digestion by himself and his students Prof 
A H R Buller reported on some further expert 
ments on sex in fungi Dr Mane Victonn gave an 
account of a study of the literature and of the plant 
Flodea canadensis leading to greater precision of 
nomenclature and Prof G W Scarth presented a 
senes of sinkage studies of floating logs of vanous 
trees the relative amount and distnbution of the 
three phases wood water and gas being studied by 
vimetno and microscopic methods Prof F F 
yd presented a comparative Btudy of the traps 
of Utncvlana gtbba vulgarxs and capetuts 
The Society under the presidency of Dr Charles 
C amscll Deputy Minister of Mines of the Dominion 
has accepted an invitation from the University of 
Toronto to meet there m 1931 whilst a similar in 
vitation to meet m Vancouver in 1932 was referred 
to the Council for favourable consideration 


A Study of the Phenomenon of Spin in Airplanes* 

By H h, Wimpkeis C B F 


Mkthod of Study 

S O much for what the spin is and what causes it 
We come now to the best way to study it 
I his can bo done by employing models or by the 
use of full sized airplanes The latter method avoids 
uncertainties due to any possible scale cflcct 
that ih failure of the model to represent truly the 
motions of the full Bized machine but adds the 
greater difficulty of making accurate quantitative 
measurements when in free flight and adds the risk 
of crash Fxperumnta with models have been 
made in wind tunnels and m free flight Small 
light models— to one twelfth or one twentieth 
scale—have been made at Famborough out of 
balsa wood and these have been dropped through 
a free fall of 90 f ct m the large balloon shed Kme 
matograph records have been made and the motion 
afterwards measured up from the films (One of 
these films was shown on the screen ) In certain 
of these model dropping experiments a Bristol 
lighter model was used and success attended the 
effort to reproduce vanous types of spin In this 
particular machine the rudder was found to be 
surpnsingly effective as a controlling organ and if 
the Bpm were started against this control it was 
stopped m six turns 

Of all the vanous controls the aileron is normally 
the least effcotive that is the ordinary type of 
aileron If however the possible aileron angle is 
arranged to be f try largely increased the spinning 
motion is affected The following account of a 
model dropping expenment at Famborough will 
serve alike to indicate this aileron effect and to 
illustrate the nature of this mode of this form of 
expMnBentation A l/20th scale model of a Bristol 

• qflStteWxitronip 1M 
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high ter was used Ailerons were fatted to the 
upper and lower Btarlward wings and provision was 
made for moving any of the controls at a predetcr 
mined time during the spin This was done by 
means of a spring loaded dash pot with a variable 
air leak Ihe model was released from a swinging 
pendulum just undir the roof of the balloon shed 
in such a wav that it was at release moving hon 
zontally at its stalling speed with 10° of sideslip 
It was launched with full lift rudder and with the 
elevators fully up With ailerons neutral the 
model completed 44 turns of a left hand spin in as 
many seconds A further test was then made with 
control release sot to move the outer aileron to an 
angle of 65° after an interval of 24 seconds with 
the result that the model ceastd spinning within 
about half a turn 

The flat spin with this modi 1 was found to be one 
of very small radius the mean angle of incidence 
appei ring to be about 75° (the smallness of the 
raaiu lat spins is of course well km 
the consequent extraordinary difference sometimes 
found m the centrifugal forces acting on the pdot s 
and observ er s bodies) Whereas in the ordinary 
spins of this model four and a half turns were made 
in four and a half seconds in the flat spin eleven 
turns were completed ih five and a half seconds 
and the axis of tho spin instead of being well ahead 
of the nose came close to the centre of gravity 

Sometimes the little model was made automatic 
ally to centralise its controls during the fall and 
the effect of this on the resulting motion was 
studied Sometimes the models were set into a 
spin at the moment of release and the effect of 
variations in wing arrangement ascertained In 
this way the effects of stagger wing gap decalage 
and other features can be studied rapidly This 
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has proved a useful method of investigation; it is 
safe, speedy, and very picturesque. 

The other way of using models is to mount them 
in a wing tunnel and measure the forces which arise 
during tne spinning motion. This is an exceedingly 
difficult experiment to carry out for the motion is 
complex, and it is no very easy matter to lead nut 
the connexions which will enable the couples about 
each of tho axes to be measured It is not so diffi¬ 
cult to measure the moment about the autorotation 
axis, the axis of spin, and this investigation is now 
in hand The amount of the autorotation moment 
will of course give a measure of one at any rate of 
the forces tending to keep the airplane in the spin 
The fuller experiment will, however, be undertalten 
in one of the N.P.L. wind tunnels as soon as the 
apparatus is ready 

Yet another form of wind tunnel test is due to 
Prof. Betz This consists in measuring the rate of 
autorotation of a hollow aerofoil in which air can 
bo allowed to pass internally from one wing tip slit 
to the other. These slits are placed in the upper 
surfaces and are parallel to the wing spar Measure¬ 
ments have been made in Germany with these slits 
in different symmetrical positions and with or with¬ 
out a free internal air passage The result is found 
that with the best arrangement there is at some 
eost of maximum lift a distinct decrease of the 
tendency to autorotation, and that this gam is 
directly associated with the free lateral passage of 
the air insido the wing. The following explanation 
of the action is given by Schrenk. 1 It is known 
that tho motion of a rotating wing produces dif¬ 
ferent anglos of incidence at corresponding sections 
of the two ends, such that at the rising end the flow 
adheres to the upper surfaco whilst at the other 
end it tends to break away. For this reason the 
lift on two Buch corresponding elements is not 
nocessanly the same, and in no case will the 
pressure distributions on tho elements coincide. 
The flow from slit to slit through the wing is caused 
by such differences of pressure, and acta in such a 
way that at the wing tip at which the flow breaks 
away from the surface tho flow is improved by 
suction of the boundary layer towards tne interior 
of the wing ; at the other end tho flow is rendered 
worse by the air streaming out of the slit. It follows 
that any autorotation there may be will tend to be 
much slower and therefore more controllable. 

The first full scale experimental and mathe¬ 
matical investigation of spinning was that by 
Lindemann, Gl&uert, and Hams. ThiH work was 
carried out at Famborough, and in their report to 
the Aeronautical Research Committee, dated March 
1918, full details of this very courageous investiga¬ 
tion are given. It is noteworthy that they made 
use of streamers attached to outrigged spars, and 
bv their use measured for the first time the angle 
of incidence. 

At the present time full scale research on spin¬ 
ning is included in the research programme at 
Famborough. Indeed, the phenomenon is one 
which requires continuous study since each new 
development of airplane design may bring in some 
new aspect of the spinning problem. 
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In addition to this work there are the normal 
‘ performance tests ’ on spinning which are carried 
out at Martlesham on all new types of airplane, 
during which each machine is spun through not 
less than eight turns to right and to left with vary¬ 
ing positions of the centre of gravity, and no 
machine is passed for service unlesB it can bo readily 
bought out of such a spin by the normal use of the 
controls Intrepid pilots are needed for such tests 
on new machines, and it docs sometimes happen 
that the obstinacy of tho airplane in its motion 
requires the pilot to resort to his parachute, though, 
curiously enough, the mere rising of the pilot in his 
seat with the view of leaving the airplane has on more 
than one occasion caused the machine to come out 
of its spin at once ! Sometimes the engine throttle 
can he used as a control on the spin, Binee change of 
engine torque will of course tend to roll the machine 
to a new attitude Spinning tests have also been 
undertaken by the Cambridge University Air 
Squadron with the help of Prof Melvill Jones. 
In these tests the wool tuft method due to Flight 
Lieutenant Haslam has been found of use. This 
consists of mounting numerous little tufts of wool 
on the upper surface of tho wing and watching (in 
some cases taking cinema records of) what happens 
when the machine gets into vanouB attitudes As 
I have already mentioned, a rather similar method 
of experiment has been used at FamWough, in 
which long streamers have been attached to tho 
wing tips or other airplane parts and their motion 
studied in the spin 

It is not pretended that tho Imhaviour of these 
streamers is understood, but it is hoped that tho 
continuation of the research will bring such know¬ 
ledge as will enable these results to be usefully 
interpreted As an example of the complexity the 
following extract may be given from a Karnlwrough 
report. 

If was decided to investigate tho practicability of 
recording tho duection of the air flow over various 
parts of the airplane wlulo spinning by photographing 
streamers. Outriggers were fixed to the lower planes 
Those were attached to the front spars and projected 
two foot beyond tho wing tips, fabric streamers four 
foot in length being attached to the ends. Streamers 
were also fixed to tubes projecting 9 inches m front of 
the leading edge of tho tail plane three foet from the 
plane of symmetry . . . The inclination of tho wing 
tip streamers was found to vary in phase with the 
oscillation of the sjmi In the loft hand spin the mean 
inclination of the inner streamer to the wing cord was 
73 J and that of the outer streamer 24'.... The 
photographs of the tail plane streamers wen* less satis¬ 
factory, anil it was only possible to detormmo the in¬ 
clinations of the inner streamor; . . tho mean in¬ 
clination of tho streamer was about 15° from tho 
7j axis towards tho rudder, which implies a natural flow 
at the streamer which is opposite in direction to that 
caused by the rotation of the tad. An inward sideslip 
of the order of 20° would satisfy these conditions. 

Those experiments show that in nearly flat spins 
where the rate of rotation is high and the vertical 
velocity small, the tail unit has to operate in air 
previously disturbed by tho passage of the wing 
tips. This disturbance of course does not add to 
tho effectiveness of the tail control organs. The 
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sole merit to be found in the motion in a flat spin 
is that the vertical velooity is quite often so small 
that little more than a crashed under carnage re 
suits from hitting the ground In this type of spin 
the wings are acting rather like those of an autogiro 
but very inefficiently of course since one wing u 
entering the air by its trailing edge 
Another method of full scale test making use of 
a kinematograph camera on the ground has been 
employed m Germany The size of the image on 
the film gives a rough measure of the distance away 
of the airplane whilst the angular distance and the 
time are readily noted Cinema methods are also 
in use in USA (A cinema film furnished by the 
National Advisory Committee for Aeronautics of 
Amenoa and showing a seaplane performing a flat 
Bpin was shown at the end of the lecture ) 

When new types of airplanes are tested at the 
RAP Station at Martlesham m order to ascer 
tain their performance under all conditions of 
flight they need to be spun both to left and right 
and not merely in one direction only This is 
because of the influence of the direction of engine 
rotation upon the slip stream and because of 
the gyroscopic couple due to the rotating engine 
and airscrew which will try to depress the nose of 
the craft in one oasu and raise it m the other Re 
covery is required to be simple and sure even when 
this gvrostatic couple assists the inertia couple in 
opposing the pilot s actions 
At first it was not realised that an airplane that 
could easily ho brought out of a spin of a few tnrns 
would not necessarily be easily brought out if the 
spin were continued for a large number of turns 
The reason for this is not certainly known but it 
(an scarcely fail to be associated with sheer lapse 
of time allowing the forci a opposing recovery gradu 
ally to raise the nose of the machine and so get it 
into a condition in wbich for one reason or another 
the pilot s controls are less effective Nor has it 
long been realised that the effect of small differences 
in the actual mode of entrv into the spin can persist 
even after many turns and so sometimes render 
recovery unexpectedly difficult Ihis explains the 
previously puzzling question why pilot A s report 
on the controllability of a given machine in a spin 
differs entirely from pilot B s The explanation 
no doubt is that the two pilots follow a slightly 
different technique in putting their airplanes into 


spins tor research investigations it is feasible 
always to employ the same technique but dunng 
the performance testing of new aircraft considers 
tion must be given also to what is bkely to happen 
whon this definite technique is not followed 

The Woof 

A recent discovery is the Woof This is a 
word coined by the Martlesham pilots to deeonbe 
the unsteady form of spin sometimes met with in 
whioh there is an oscillation in pitch combined with 
an oscillation in spin bo leading to a very unoom 
fortable motion This is so little understood at 
the moment that one of the Air Ministry Scientific 
Research 8taff in a recent report had to admit that 

the origin of the air forces necessary to maintain 
this fluctuation in attitude is at present a mystery 
and this obacuntv is typioal of the present Btage of 
the spinning problem In one recent test the 
jorkiness of the motion could be distinctly seen from 
the ground The unevenness of rotation was 
accompanied by an appreciable oscillation in pitch 
the rate of rotation decreasing as the nose of the 
aircraft rose and increasing as it fell Acoelero 
meter records showed the mean period of the pitch 
oscillation to be rather more than C seconds whereas 
the corresponding mean times per turn of those spins 
was only about 4$ seconds Ihe complexity of the 
motion may be inferred from the different ponodio 
times 

It may be of course that long before these highly 
complex phenomena are fully understood somo 
novel constructional device will be prtduced which 
will at once render all spins contiollAble A 
device which wont so far as to prevent spinning 
altogether would probably not be desirable sinoe 
it might also prevent the useful manoeuvre of the 
roll 

It is true I fear that in these matters we ask a 
groat deal We ask that the airplane shall do 
everything that the pilot wishes but shall have no 
will of its own other than a moderate wish to remain 
the right way up but oven this not to be thrust too 
prominently before the pilot s notice We want a 
docile machine We want in fact an amount of 
docility which though often Hought is but rarely 
found even m humanity 

XT M Nov 14 1820 


Obituary 


W J Greenstbebt 

Y the death of William John Greenstreet on 
June 28 the mathematical world loses not an 
explorer or a geographer but if the metaphor 
may be pnssod a traveller familiar with a larger 
variety of landscape than almost any of his con 
temporaries Bom m 1861 and educated at St 
Johns College Cambridge he was an assistant 
master from 1882 until 1886 and headmaster of 
Mqrltng School Stroud from 1891 until 1910 
wheh he retired to Burghfield Common near 
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Reading with the intention of devoting himself to 
literary work tor many years he had been a 
regular contributor to Note* and Queues and to 
the Westminster Gazette and editor of the Math? 
matical Gazette and he had every reason to antici 
pate a life congenial to his frugal tastes 
The War however put an end to Greenstreet a 
work for the Westminster Gazette and at the same 
tune raised the cost of living to an unforeseen level 
The result was an extension of an activity which 
he had created namely the supervision of the 
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education of pupil teachers m village schools the 
value of this work which ho had begun voluntarily 
m the schools nearest to his home came to be 
recognised by the county educational authorities 
and soon from eighty to ninety students looked to 
him for guidance and he was known throughout the 
countryside reaping in labours which earned him 
a livelihood the reward of spontaneous help given 
to bis neighbours in happier years 
Meanwhile his editorship of the Mathematical 
Gazette continued and it was this which made 
Greenstrect s name familiar to every mathomati 
cian in England While the Gazette as befits the 
organ of the Mathematical Association has been 
concerned primarily with problems of school 
teaching from elementary arithmetic to scholar 
ship analysis the characteristic ftatuies of the 
journal have revealed the editor ( reenstreot 
always desired to attain and believed that all 
teachers benefit if they can attain to such appre 
ciation of current advances m mathematics as is 
possible without intensive study of special branches 
he therefore encouraged ample notices of treatises 
Continental and American as well as T 1 nglish far 
beyond the range of school mathematics until the 
review pages of his Gazette were admitted to be 
among the best in the world Also he had an 
immense knowledge of the personalities of literary 
scientific and social history the product of omm 
vorous and rapid reading and a retentive memory 
one result was that his own reviews of historical 
works now tracing cross currents of influence now 
bringing a dead name to life by an anecdote or an 
epigram ennehod alike the books with which they 
dealt and the journal in which they appeared 
another result was that overy Bpare comer of the 
Gazette was hllo 1 by a gleaning some quaint 
incidental reference to mathematics or to a mathe 
matioian found perhaps m classical literature 
perhaps in a daily newspaper In short Grocnstreet 
gave a character and a standing to a periodical 
which might have become nothing but a peda 
gogical mouthpiece and this was the achievement 
that was ackniwlodgod when the completion in 
1929 of thirty years of his editorship was the 
occasion of a testimonial to which some two 
bundled mathematicians subscribed 
Of Greenstreet s literary and musical interests it 
is impossible to speak heie but mention must be 
made of his enthusiasm for Dc Morgan Once ho 
was addressed as the De Morgan of his time and 
this compliment pleased him as no other ever did 
In wealth of biographical and bibliographical 
knowledge each was indeed unrivalled m his day 
and this was perhaps all that the comparison was 
intended to oonvey but one may recognise also in 
the two men the same sense of honour and the 
same sense of humour Of the multitude of corre 
spondents and contributors who were grateful for 
Greenstreet s help and counsel few could claim to 
know him personally His fnends hold the memory 
of a man who never spoke a wounding or oomplaunng 
word of one who was prodigal of his knowledge 
forbearing in his judgments and ready with his 
laughter E H N 
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Mb G H Curtiss 

It is with great regret that we record the death 
at Buffalo USA on July 23 after an operation 
for appendicitis of Mr Glenn Hamm n 1 Curtiss 
whoso name as a pioneer of flight will always be 
associated with those of his countrynu n Langley 
and the Wnght brothers Curtiss who was bom 
at Hammondsport New York -was only fifty two 
years of age and was therefore somewhat younger 
than either of the Wrights Like them be began 
life as a bicycle repairer and then turned his atten 
tion to motor cycles motor racing and engine 
making 

It was the chance order of an engine for an air 
ship which stimulated Curtiss s interest in aviation 
The Wrights had first flown in 1903 Santos 
Dumont in 1900 and experiments were being made 
by many other inventors It was however the 
performances >f Orville Wnght at bort Myer 
USA and of Wilbur Wnght at Le Mans France 
in 1908 which kfimtcly established tho aeroplane 
■vs a practical means of transport That same 
year flights were made by other pioneers among 
whom was Curtiss In the summer of 1008 he 
flew his maehino June Bug a distance of a mile 
and this success he followed up by competing with 
distmctie n at the famous Rhcims meeting of 1909 
while in 1910 he won a prize of 10 000 dollars for 
a flight from All any to New York tw > places 
ass ciatcd with the histone voyage of Fulton s 
steamboat (lermont a hundred and thn e years 
before 

Continuing his w<rk Curtiss in 1911 produced 
the first hyc&oplane and by 1914 ho had taken up 
tho senous construction of aircraft and hal built 
a multi engined flying boat The vast extension 
of flying during 1914 18 led to tho execution of 
many orders for Great Britain Russia and the 
United States and to day the firm Curtiss founded 
is one of the largest organisations of its kmd in the 
United States 

Cuitiss also came into prominence through the 
Hammondsport trials c f the I anglcy flying machine 
which had been tried but without success in 1903 
Langley died in 1906 but his machine was preserved 
at the Smithsonian Institution of which he had 
been the secretary Placed in tho hands of Uurtiss 
m the spring of 1914 the machine was modified 
to a certain extent and on May 28 1914 Curtiss 
flew it a short distance Other trials followed 
with a Curtiss engine fitted to the machine 
These events together with the wording of the 
label of the machine as it stood m the museum 
unfortunately led to a bitter controversy Curtiss 
himself at tho time was defendant m a lawsuit 
concerning the Wnght patents and it is generally 
agreed that the maclune should never have 
left the museum The action of the authonties 
of the Smithsonian Institution has often been 
cnticised but a short tame ago the present seore 
tary Dr C G Abbot published a pamphlet in 
which an effort was made to do justice to all con 
cemed 
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News and Views 


The economic difficulties which beset agriculture 
has focused public attention on the industry, and to 
judge by the many remedies which have been put 
forward it would not be surprising if the general 
public and even the farmer himself ((included that 
science as applied to agriculture has failed in its offoi to 
to impiove the lot of the agricultural pro lucer It is 
fitting therefore that a considerable j rojsirti m of 
the programme of Section M (Agiiculture) for the 
Bnst >1 meeting of the British Association will be 
devoted ti the discussion of twi subjects namely 

Veterinary Scionce and Agriculture and Manage 
ment of Grass Land the economic lmjoitance f 
which it is n it oasy to oxaggoiate The forrnor is the 
subject of the presidential address to lie delivered by 
Dr P J du ioit who lias given a new lead to 
veterinary the ught and by his woik on the relation 
ship of nutrition to the incidence f disease has opened 
up a field which may enable the sc tely pressed farmer 
to minimise the enoimous losses caused to his herds 
and flocks thiough the ravages of disease A full 
morning session is to be devotod to the address and 
the subsequent discussion and amongst those who 
will take part are Di W H Andiews Major Walter 
Elliot M P Su Robeit t.ieig anil Dr J B Orr 
To tho discussi in on grass land management Mr 
Jenkins of Aberystwyth will j lesent tho plant 
bteedois viewjiomt Di Orr ami Mi Godden of the 
Row ett Research Institute t he nututional aspect and 
Prof Hanley of Newcastle will doal with the matter 
from the animal Hide In accordance with the usual 
ptactice m the Section an afternoon session will lie 
devotod to a senes of short communications outlining 
tho sc op© and charactei c f the agncultiual work under 
taken by the University of Bristol In addition there 
will be several toe htucal jiapers anil Sir Tohn Russell 
will open a discussion on the Influence of beitilisers 
on the \ lold of Crops 

Th» programme of the Ninth International Horti 
cultural Congiess which is to be hold in London at the 
invitation of the Royal Hortic ultural Society on Aug 
7 15 has now been issued to membeis Hie mam 
subject for discussion at the C (ingress will be Pro 
legation Vegetative and bomuial and jiajiers on 
this subject will lie given in the Greycoat Hall on 
bnciay Monday and Wednesday Aug 8 11 and 13 
on intervening days the members of the Congress aie 
nffeied the choice of a veiy interesting senes of ex 
cursions in lading visits to vanous private gardens 
to the Royal Horticultural Society s Gordons at 
Wisley to the vanous research stations of interest 
to hortieulfunsts and to many of the big commercial 
nursenes plantations etc Papers for the Confer 
once are so numerous that the executive committee 
has arranged for three meetings to proceed annul 
taaeoualy on each of the days given to papers The 
jiapers have therefore been grouped so far as possible 
under three heads (1) Propagation (2) pomology, 
and (3) tropical and sub tropical horticulture Under 
eaflh section oommuiuoations arc offered by Bntish 
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American and European workeis, and many topics of 
considerable scientific interest are represented on the 
programme 

It is only possible here to indicate some of the mam 
items for disc ussion at the Ninth International Horti 
cultuial Congress Vegetative propagation from the 
point of view of plant anatomy will bo discussed by 
Dr van der Lek (Holland) and Prof J H Priestley 
whilst practical and experimental methods will be 
discussed by Dr R J W Giaham and Mr L B 
Stewart fri m Edinburgh and Miss Mary E Bei l and 
Dr 7inunorman (USA) Mr Niels Ksbjerg (Den 
mark) will describe some of Ins expoiimonts m m 
during scum varieties to grow up n then own loots 
Iho forcing of dormant buds will bo discussed by 
Dr Denny and Prof Loomis (USA) whilst Bntish 
workers will discuss polyploi ly in connexion with 
giaft hybrids sterility and vegetative mutations in 
potatoes 1 he directois of the Past Mailing and T ong 
Ashton Rescan h Stations are to speak in the Pomo 
logical Section whore also Russian Polish Czecho 
slovakian and American conti i but ions aro promised 
Italy h ranee and Switzerland share an afternoon 
that will be given to the propagation of the vine and 
olive British communications in the Troi leal and 
Sub Tropical Section will deal with hoiticultural work 
in the Dominions and Colonies whilst America 
Russia and the Dutch East Inches will also contri 
bute m this soction Dr W h Bewlev (Chenhunt) 
and Mr (« Jacobson (Norway) both mteiestecl in 
glasshouse | mpagation will deal with tile subject 
of the heating of soil in hot beds by eloctucity thia 
subject is perhaps aj jiiopnately placed undei the 
tmjical section iwc paj ere cn seeds will bo 
taken in the last sisbioii of tho Pomological Section 
Piof Work (USA) discussing scientific problems 
in connexion with vegetable seeds and Prof (/ 
Tsohermak Seysenegg (Anstiia) discussing Xenia 
in Legununosoae 

The bonous floods that occurred in the neighbour 
hood of Whitby on July 22 23 last recall to some tho 
disaster of ten yeais ago at T outh (Lmcolnshne) 
when 22 persons lost their lives and damage esti 
mated to exceed £100 000 was suffered by that town 
in a thunderstorm of exceptional sevonty cm the 
afternoon of May 29 1620 Meteorologically the two 
disasters were vory unlike In the Louth storm a belt 
of cold easterly winds over the North Sea opposed the 
advanc e of warm and moist southerly winds advancing 
across England There Was enough sunshine during 
the morning to raise the temperature of the southerly 
winds far enough to produce extreme instability the 
easterly wmds remaining cold owing to the low tem 
jierature of the waters of tho Noith Sea and the result 
was apparently an upward movement of the forward 
jiart of the warmer air stream and a thunderstorm 
winch was estimated to have at one time a diameter 
of moie than 60 miles The storm lasted only a few 
hours, but during that time as much as 121 mm of 
rain fell at one place near Louth, the final catastrophe 
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being apparently precipitated by the breaking down 
of a temporary dam formed of uprooted trees anti other 
debns, which had held up a great volume of water on 
the outskirts of the town 

The recent Whitby floods on the other hand were 
the result of prolonged rainfall of comparatively 
moderate intensity, duo to an almost stationary de 
prowion off the oast coast of England Strong 
northerly winds prevailed throughout, and probably 
gave very much greater amounts of ram on the North 
Yorkshire moors than at coastal places of low eleva 
tion or inland stations referred to below 1} mg to the 
west of the wettest region, which was piobably the 
Cleveland Hills The following totals refer to the 
jienod 17 h or 18 h (iMT on July 20 to 7 h or 9 h 
GMT on July 27 

Scat borough 108 mm Ilkley 64 mm 

Bridlington 100 mm (approx ) Hairogate 67 mm 
Glcetliorpes 65 ram 

It is not <lear from the accounts so far available of 
these floods to what extent floating wreckage may 
have assisted the river I sk to ovei flow its banks but 
where rainfall repiesonting the equivalent of ubout 
ton weeks of the normal piocipitation is concentrated 
into such a short sjiace of time partial blockage of the 
normal diainogo i liannols is to be expected Ihcre is 
no evidence so fat of there having been any particu 
larly rapid late of fall of rain at any one stage and the 
amount measured in the night and oarly morning of 
Tuly 22 23 just before the weather mended had been 
exceeded in a like ptnod 48 hours earlier at all the 
stations mentioned abovo except Ilkley 

Having regard to the stringent financial conditions 
obtaining at present in Gieat Britain and their inevit 
able reflex upon employment, a welcome must bo 
extended to any scheme which will, or evon may, 
promote the utilisation of homo products It is 
opportune therefore, to direct attention to the work of 
the National Benzole Association, the Research ( om 
mittee of which has recently issued its seventh repoit 
Despite the momentary restriction of work lmjiosed by 
removal to convenient centialised premises, continued 
progress has boon made m seveial diroc tions but the 
investigation of resin formation in benzoles and the 
thorough testing of the possibility of stabilising com 
paratively crude benzoles agamst resimhcation dui mg 
storage and of afterwards utilising such benzoles 
satisfactorily as motor fuels, have been regardod as of 
primary importance lhw problem of resuuhcation, 
not being confined to benzole, has consequently 
interested workers m other fields 1 hus, vapour phase 
cracked petrols contain appreciable amounts of un 
saturated hydrocarbons and show a strong tendency to 
gum formation , moreover, on storage, they rapidly 
lose the appreciable anti knock supenonty which they 
possess over straight urn petrols 

Although there are certain minor points of differ 
once between the gumming of benzoles and of cracked 
petrols, m the mam, similar conclusions are drawn in 
the two cases as to the mechanism of gum formation 
and the possibility of preventing deterioration of mqtor 
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fuels con taming unsatuiated hydrocarbons, by the 
addition of small quantities of oertain substances 
capablo of inhibiting the oxidation and resimfication of 
these bodies More practically extensive road trials 
have shown that comparatively crude benzoles, 
stabilised by the presence of 0 03 per cent of mixed 
c resols ai e little if at all inferior to acid refinod benzoles 
in then freedom from gumming in engines The 
chaptei is not yot completed for tho effects of the 
present inhibit ir may be rendered void by tho prcaonce 
of small amounts of impurities wcidontal or natural 

A SKLycnoN of the zoological and botanical 
specimens collected during Lord Howaicl de Walden a 
recent expedition to Uganda and the eastern Belgian 
Congo was exhibited at the meeting of the Trustoos 
of the British Museum held at the Natural History 
Museum on July 2b The collection, which is the 
gift of Lord Howard de Walden to the National 
Collection is one of the must important accessions 
received by tho Museum of recent years I he 
expedition loft fort Poital for the Scmhki Valley 
on bob 17 last Collecting was ta-riod out within 
twenty miles of Lake Albeit and afterwards in 
a southwesterly duection to the Semliki Valley, 
crossing over into the ( ongo on Mar 7 I ho route 
then led up tho western ewarpment of tho Semliki 
Valley to Mboga and then west into the Itun Forest 
On Mar 29 the exjiedition divided one jiarty pro 
coedrng south to Beni the other going wost to the 
Itiui River Both parties came out of tho Congo 
via Irumu and crossed T ake Albert into Uganda on 
the homeward journey (luring May Lord Howard 
de Walden m addition to spending some timo with 
the expedition in the foieat aiea made a sjxcial trip 
to the Birunga Mountains lying to the north cost 
of Lako Kivu with the object of photographing tho 
eastern gorilla ((Jnrtlla qorMa btrtnr/crt) and its 
habitat llio jiorsouncl if the expedition to tho 
Ituri and Semliki Valleys in addition to I ord Howaid 
de Walden and Dr Avery, c (insisted of Mi R Akroyd 
who as well as organising the exjiechtion did valuable 
work as a collector of the large i mammals ( apt 
b A B Holloway who concentrated chiefly on 
invertebrates, making a laige collection of butter 
flies and other insects and Mi R W Ilayman, a 
member of the Museum staff who spec lalised on the 
mcxlium sized and small mummalia Two white 
hunters accompanied tho cxjiedition as guides and 
supervisors of the safari The mammals collected 
number 427 sjiocimens including 67 monkeys, 
110 bats, 71 carnivores 27 ungulates and 147 rodents 
Ihe reptiles and omjilubians collected number 65 
specimens representing 31 species in all Many birds 
and a very considerable collection of invertebrates was 
also mode 

Tub complexity of the pioblem of the adaptation 
of vaneties of farm crops and tho value to the practic al 
farmer of the tesults alioady obtained by the National 
Institute of Agricultural Botany were the theme of 
the address delivered by the chauman of the Insti 
tute bir Frederick Keeble, at the annual geneial 
meeting of the Institute held at Cambudge on 
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July 25 Choice of variety or strain, feir Frederick 
said, is as potent a factor for improvement in the 
plant world as in the animal, and it has the mer 
being the cheapest remedy for some at any rate of 
the ills of agriculture Ihe nght sort of soed need 
cost the farmer no more money than the wrong but 
there is generally a difference of ten per cent m 
the results and often very much more Tho dis 
covery of the best variety for each of tho mnumer 
able combinations of soil and (limate which otci 
m the British Isles is the formidable task to wlm 
the Institute has set its hand, and a valuablr nucleus 
of information has alieady been formed The fact 
that in the famous wheat districts of Essex 
beet paying varieties are grown on only foity per 
oont of the area is a measure of the not d for extend 
ing the investigations and in particular the collection 
of records from farmers themselves No more fruit 
ful task, ooncluded Sir Frederick, could be under 
taken by the Ministry of Agriculture than the pro 
vision of wide and effective publicity for tho know 
ledge won by the National Institute of Agncultuial 
Botany and kindred institutions The Dneotor of 
the Institute, Mr Wilfred H Parker, described the 
manifold ways in which the Institute has set about 
its work Co operation is the keynote of its success 
and this is being given generously by universities, 
agricultural colleges, farm institutes, plant breeders, 
county agricultural organisers, research institutions, 
the National Farmert,’ Union, the National Associa 
tion of Butish and Irish Millers, the Institute of 
Brewing, and numerous other bodies and individual!! 

Thukv interest in g reports arc included m tho 
Journal of the National Institute of Agricultural Botany 
vol 2, No 3, namily, those of the trials of spring sown 
barleys, spring sown oats and main* rop jKitutoiw 
Eaoli repoit marks the end of a senes of trials con 
tinued over a number of years and, as such repiesonts 
the considered conclusions of the Institute ihe 
barley variety tnals wore coined out at six diffeient 
centres, yield, quality of grain and malt, disease 
resistance, and differential ro*}xmne to mtensne 
manuring bt ing taken into account Spratt Archer 
and Plumage Archer 1924 acre definitely indicated os 
giving tlie highest avciage return per acre, the formor 
variety being most suited to light and the latter to 
heavy soils Of the different vanetios of spring oats 
none showed any marked preference for light or 
heavy land or, except as regards strength of straw, 
for land in high or low condition In general, taking 
into consideration yield and both feeding and markot 
value of the gram, fanners are advised to grow either 
Victory or Golden Bain, but if the soil is nch and 
lodging is likely to occur, Jhousand Dollar is more 
suitable Abundance is a further good variety, but 
this should not bo grown on noh land Oat tnals 
were not earned out in the north of England, bo that 
these recommendations should be applied with caution 
m that durtnot A largo number of vaneties of mam 
crop potatoes were tested at Ormskirk, Kirton, and 
Trtiro Kerr’s Pink, Arran Banner, and Majestic are 
decidedly the best croppers, although as regards 
•arlmess Ally has the advantage All four varieties 
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ere, however, recommended Golden Wonder and 
King Edward retain popularity on account of their 
quality, but their yield is inferior to tliat of the above- 
named varieties 

In an authoritative aitiole on ‘ Unemployment ’ 
contributed to the July-September number of the 
Political Quarterly, bn William Beveridge states that 
tho continuance of unemployment does not invalidate 
the diagnosis of unemployment made by the Poor 
Law Commission of 1903 9 or the policies adopted in 
1909, because these have not been earned through 
Unemployment insurance, with all its devices for 
reducing claims to benefit, has been transfoimed into 
unemployment relief The Labour Exchanges, aftei 
a hofieful start, were sunk m a flood of Wai tasks and 
post War doles and they are only now reviving as 
employment agencies though their special and most 
needed services of de oasualisation have gone by the 
board Sit William Bevendge jkomts out that un 
employment to day contains two new features A 
part of it is due to changes m industrial structure 
Anothor part is almost certainly due to disequili 
bnum betwe en wages and productivity, following the 
abnoimal rise of real wages since tho War A further 
possibility is that of a peimanent shift in the economic 
balanoe of the world, transferring indUHtiy from the 
coal of Great Britain to competitive sources of power 
elsewhere Effective organisation of the labour 
market is even more needed to day than it was 
twenty years ago In bo far as unemployment to dav 
iB dui to permanent ohangea of industrial structure 
involving changes of location, rather than to transient 
depression, it is more important than before to make 
labour mobile locally and between industries 

In a paper entitled Economic Quality Control of 
Monufai lured Product ’, presented before the Ameri 
can Association for the Advancement of Soieno© last 
Decembei Mr W A Showhart advocates the use of 
modem statistical processes in practical manufac 
tunng woik, and particularly for judging whetliei 
variations m manufactured material aio due to 
chance The application of statistical methods m 
commerce and mdustiy was discussed in a leading 
article in Natttrb of Jan 9, 1926 when it was pointed 
out tliat it would bo unfortunate if those responsible 
in practical affairs failed to take advantage of the 
improved statistical machinery available It is satis 
factory to find that this statistical machinery has 
been used successfully in connexion with the work of 
the Bell Telephone System to show where the cost 
of inspection and of rejections can bo reduced, 
there has also been a consequent improvement in the 
quality of the articles produced The author does 
not desonbo in detail the statistical methods he 
used, possibly because he was afraid of lessening the 
appeal of his paper to practical men who might be 
(infused by statistical technicalities The paper 
has been reprinted in The Bell System Technical 
'oumal for April 1930 and is well worth reading 

Few people realise how flourishing the broad- 
casting industry is in the United States Last year, 
e than a hundred million pounds was spent on 
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radio instruments Eight years ago there were 
60,000 receiving sets, to day there are about ten 
milli on In England, many who possess good radio 
sets scarcely ever use them and look forward with 
indifference to the coming of television In the 
United States, however, there are many enthusiasts 
who are looking forward eagerly to improved methods 
of broadcasting the older arts and to die introduction 
of television In World Radio for July 26 there is an 
interesting account of the ‘ radio city ’ in New Y ork 
work on which will start this autumn It will be 
built on Manhattan Island and will take all the space 
between 48th and 61st Streets and Fifth and bixth 
Avenues The estimated cost is fifty million pounds, 
and as it is intended to bo as permanent as a cathedral 
it will take three yean to complete Portions of 49th 
and 60th Streets will become tunnels 
tower will rise above the mam buildings to house the 
studios and office suites This radio oity will have four 
large theatres, the largest being capable of seating 
7000 persons, a motion picture theatre with 6000 seats, 
an auditorium for comedy and another for drama and 
probably a groat concert hall In addition, there 
will be a bank and shops with frontage on Fifth 
Avenue A noteworthy feature is the faith which 
the supporters of the radio city have in the future of 
television They behove that all the present expen 

mtal difficulties will be overcome m a few years 
and that sight and sound broadcasting will be tram 
mitted to homes and hamlets all over the American 
continent and possibly all over the world 

Onk of the developments of British ornithology 
in recent years has been the identification of northern 
geographical races of birds, examples of which, 
captured in Bntam, hove shed fresh light upon 
migratory movements Greater definiteness is likely 
to be addod to knowledge of these movomonts by 
the institution of systematic marking of birds in 
Iceland, from whioh some useful records have already 
been obtained In the July numbei of Dtmxtvery, 
P bkovgaaid, the Danish ornithologist, gives a first 
account of the recovery of 124 birds out ot 4464 
ringed Of these, 86 were captured away fiom 
Iceland and 64 in Bntam One cannot help being 
struck by the great differences in the migratory 
habit of different birds revealed even by these limited 
results Thirty one widgeon were recovered and 
twenty thieo golden plover, but whoreas the former 
ranged over a wide area in its southom migration, 
from the eastern coast of North Amenca to central 
Russia, the latter moved m a narrow path wluch 
probably brought every individual within the com¬ 
pass of the British Isles The value of the results 
ot the Ioelandio work is the greater because some 
of them refer to birds the headquarters of which 
are confined to northern latitudes Comments on 
Skovgaard’s data are contributed by E M Nicholson 

Intohkation has been reoeived that the Quebec 
Pubho Service Commission has awarded to the 
bhawuugan Water and Power Company a “ certificate 
of pubho necessity and convenience ” authorising the 
commencement of operations in connexion with {he 
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development of hydro electric j lower at Rapide 
Blanc on the Upper St Maunoe River, for the 
power rights of which and oortain adjacent sites 
a seventy five yoars lease has just been entered 
into The head of water to be developed at Rapide 
Blano will be approximately 110 feet, and the 
primary installation will make provision for the 
generation of 100 000 horse jxiwer at an estimated 
cost of about 18,000 000 dollars The oomplete 
installation on this site will be approximately 240,000 
horsepower at an estimated ooat f 20,000,000 dollars 
lho Company n under obligation to commonco con 
structional works forthwith and to develop at least 
100,000 horse power by July 1933 As soon as 76 
per cent of the primary power at Rapide Blano 
becomes available, construction t 

9 begun undor similar conditions, as also will 
third and successive developments in i 
with the above projects, including power transmission, 
as much as 94,000,000 dollars will probably be ox 
pended and the total power realised is expected to 
reach 1,208,000 horse power 

A second bulletin on spectrum analysis has just 
been issued by Messrs Adam Hilger, Ltd It refers 
mainly to quantitative metallurgical analysis, and half 
of the pamphlet consists of a tabulated summary of 
recent work of this type, with references to original 
papeis and a statement of tho smallest amounts of 
the materials expeiunented on which weie estimated 
m a given matrix Limits of error are occasionally, 
but nut often given Tho technique used in the 
seveial investigations is also outlined Much of the 
woik refei red to has boon earned out m Messrs 
Hilger s laboi atones and in other laboratories with 
which tho firm is in touch, and details of some of this 
work have not yet been published A bibliography 
of recent papers on spcctium analysis follows, in 
eluding a bnef summary of each paper mentioned 
Special notes aro given on the use of the spectrograph 
in the rapid assay of lead, coppoi, and zinc for com 
pliance with certain Bntish and American standard 
specifications with regard to punty The pamphlet 
ooncludoe with accounts of aundrj metallurgical 
applications of spectrum analysis and a note on 
physiological, pathological, toxicologual anil pharma 
ceutical applications 

A considdsabi f difference in price exists between 
the native pearl and the culture pearl and yet so 
far as visual examination goes theie is no distinction 
between them The native pearl has oiigmated from 
a haphazard intrusion of some irritant, while man has 
been responsible for its insertion m the other instance , 
in both the outer ooat is produced by the mollusc in 
the same way The disjianty m valuo makes it 
desirable to have means of ascertaining the nature 
of tho interior of the peail Recently Mr Jacob 
Vos, the well known Dutch jeweller, in conjunction 
with Philips Lamps, Limited, 146 Charing Cross 
Road, London, W 0 2, has devised an X ray apparatus 
for testing pearls It makoe use of the fact dis¬ 
covered by Dr von Laue that these short waves 
are interfered with by a crystalline structure, the 
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character of the resulting figure on a fluoreeoent 
screen or photographic plate being dejiendent upon 
the symmetry of the structure. In the present 
instance the genuine pearl shows a characteristic 
hexagonal figure entirely different from the figure 
yielded by a 1 culture ’ or imitation pearl. 

Thp. fifth ordinary general meeting of the Ross 
Institute and Hospital for Tropical Diseases, Putney 
Heath, S.W.15, was held on July 9. The Chairman, 
Sir Charles McLeod, reviewed the work of tho year. 
Sir Ronald Ross, Sir William Simiwon, Sir Aldo Cartel- 
lani, and D Shaw-Mackenzie have continued their 
researches, and a new department m charge of Sir 
Malcolm Watson has been created to deal with malaria 
and its problems. Short courses for planters on 
malaria oontrol have boon held and much propaganda 
work on this subject has been prosecuted. The Insti¬ 
tute lias no endowment fund except a fow hundred 
pounds anil is dependent for its income upon contri¬ 
butions from comjianies and donations and subscrip¬ 
tions, an increase in which is appealed for. 

This Frederick G. Donnan Fellowship in chemistry, 
tenable for three years at Johns Hopkins University, 
Baltimore, has boon awarded to Mr. Alkm Lewis, 
of King’s College, London 

Da. H. A Harris, assistant professor of anatomy 
at University College, London, has lieen awarded the 
Alvarenga Prize for 1930 of the College of Physicians 
in Philadelphia for his researches on bone growth. 

By an Order of the Committee of Fnvy Council, 
made after consultation with the Modicnl Research 
Council and with the president of the Royal Society, 
Sir Charles Sherrington, Waynflete professor of 
physiology in the University of Oxford, and Dr J. A. 
Arkwright, honoraiy bacteriologist to the Lister 
Institute of Preventive Medicine, have been apjiointed 
members of the Medical Research Council in succession 
to Sir Frederick Hopkins and Kir Charles Martin, 
who retire m rotation on Sept. 30. 

Dr. H. R. Lano has lieen awarded the Institution 
of Petroleum Technologists fellowship for a further 
jienod of one year, to continue his researches 
on “ The Determination of the Variation of the 
Specific Heat of Typical Crude Oil with Temjieniture 
etc This fellowship, of the annual value of £300, 
is granted for research work in technical and scientific 
problems which have a direct bearing on the petroleum 
industry, and applications for the 1931-32 award 
should be on a form wlueh can bo obtained from the 
Secretary of the Institution, and should be in his 
hands not later than June 1, 1931. 

The Trustees of the Beit Fellowships for Scientific 
Research foundod and endowed in 1913 by Sir Otto 
Beit, Bart., have awardod fellowships, tenable at 
the Imperial College of Science and Technology, 
South Kensington, for tho two years 1930-32 of the 
value of £250 a year, to the following: Mr. B. W. 
Bradford, Imperial College, for research upon the 
electrical condition of hot metallic surfaces when 
promoting the combustion of carbonic oxide ; Dr. ' 
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U. M. Richardson, for research into the further 
application of electrometric methods and theory to 
the study of problems of biological interest; Mr. 
G. H. Cheesman, for research on the electron dis¬ 
tribution and structure of the halogen oxides. 

Arrangements are again being made this summer 
under the auspices of Prof. Patrick Geddes for a 
vacation tour of historical and archssological interest 
in the Dordogne. The tour will last from Sept. 
12 until Sept. 25, of which period one week will be 
devoted to a stay at Dorame for the Btudy of the 
geography and objects of historical interest of the 
neighbourhood, and one week will bo given to the 
prehistoric caves in the neighbourhood of Lee Eyzids. 
A sjiecial study will be made of the everyday life of 
the Pengordian in relation to his geographic environ¬ 
ment, under the guidance of M. Rbclus, and at Les 
Kyzi^s M. Peyrony, by jiermission of the French 
Government, will act as guide. The cost of the tour 
will be £16 : 10s. Application for admission should 
bo made to Miss Moya Jowitt, 33 Gordon Sq , W.C.I. 

The * complete programme ’ of the Anthropological 
Congress to bo hold in Portugal and summoned 
for September next by the Institut International 
d’Antliropologxe of Paiis, has now been circulated. 
The proceedings will bo divided into four sections: 
morphological and functional anthropology with 
ethnology, palaeontology with prehistoric archwology; 
eugenics and kindred subjects; othnography, includ¬ 
ing linguistics, folklore, religion, and human geography. 
Tho contributions include 38 from Portugal, 11 from 
Franco, 8 from Poland, 8 from Spam, 4 from Holland, 
3 from Switzerland, 2 from Russiu, one each from 
Belgium, Finland, Canada, United States, and Brazil. 
Croat Britain, Germany, Austria, Italy, and Scandi¬ 
navian and south-east European countries are un¬ 
represented. 

A preliminary programme has been issued of the 
seventh annual conference of the Association of 
Sjiecial Libranes and Information Bureaux to be held 
at New College, Oxford, on Sopt. 19 22, under the 
presidency of Mr. H. T. Tizard, Rector of the Imperial 
College of Bcionco and Technology The programme 
includes genet al seesions to hear an account by 
Brig.-General Magnus Mowat of the year’s work of 
the Association, and a pajier by Herr A. Schlomann 
on the organisation of information in Germany. The 
sectional meetings will deal with the dissemination 
of information by exhibition and display (Sir Henry 
Lyons, Dr. F. A. Bather, and others), animal welfare 
and its dependence on accurate information (Gapt. 
C. W. Hume), the inadequacy of the alphabetical 
subject index (Prof. A. F. 0. Pollard, Dr. 8. C. 
Bradford), surveys and planning (Mr. C. C. Fagg, 
Mr. G. L. Pepler, Mr. S. K. Ruck), training of 
students (Mr. G. F. O’Riordan, Mr. B. M. Headicar), 
technical English (Mr. C. C. Wharton). 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A director 
of the Rural Industries Bureau—The Director, Rural 
Industries Bureau, 6 Bayley Street, W.C.I (Aug. 8). 
A graduate master for electrioal engineering at the 
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Sheemess Technical Institute and Junior Technical 
School— The Principal, Technical Institute, Sheemess 
(Aug. 11). A university lecturer In agricultural 
chemistry (soil science) at the School of Agriculture, 
Cambridge University—The Secretary, Appointments 
Committee, School of Agriculture, Cambridge (Aug. 11). 
A lecturer in mining electrical engineering in the 
University of Birmingham—The Secretary, The Uni¬ 
versity, Edmund Street, Birmingham (Aug. 11). 
Two assistants m the art and industrial division of 
the National Museum, Dublin —The Secretary, Civil 
Service Commission, 45 Upper O’Connell Street, 
Dublin, C.8 (Aug. 11). A lecturer and demonstrator 
in plant pathology at the Swanley Horticultural 
Colloge— The Principal, Horticultural College, Swan- 
ley, Kent (Aug. 11). A professor of pure and 
applied mathematics at Rhodes University College, 
Grahams town—The Secretary, Office of the High 
Commissioner for the Union of South Atuca, 
Trafalgar Square, W.C.2 (Aug. 15). A demon¬ 
strator in pathology and bacteriology at the 
Welsh National School of Medicine- The Secretary, 
University College, Cardiff (Aug. 23). An assistant 
lecturer in pharmaceutical subjects at the Leicester 
College of Technology— The Registrar, College of 
Technology. Leicester (Aug. 25). An assistant lecturer 
and demonstrator in physios at the University Oollego 
of South Wales and Muumouthshire - The Registrar, 
University College, Cardiff (Sept. 5). Investigators 
under the British Cotton Research Association for 


research work m, respectively, the study of air 
currents in machines and tubes used for transporting 
cotton and its separation from dust; the correlation 
between physical and mechanical projierties of cotton 
cloth anil its structure; the physioal chemistry of 
cotton and rayon--Dr. E. H. Pickard, Shirley 
Institute, Manchester (Sopt. 7). An engmeor (fer¬ 
rous metallurgist) under the Department of Mines, 
Ottawa, Canada -The Civil Service Commission, 
Ottawa, Canada (Sopt 15). A teacher of scienco and 
mechanical engineering at the Technical Institute, 
Ashford, Kent The Principal, Toclmical Institute, 
Ashford, Kent. An assistant master for junior mathe¬ 
matics and science at the Stanley Junior Technical 
School, South Norwood Hill—Tho Headmaster, 
Stanley Junior Technical School, South Norwood 
Hill, S.E. A graduate assistant master for science and 
mathematics at the Tottenham Polytechnic Junior 
Technical S< haul for Boys—The Principal, Tottenham 
Polytechnic, High Road, N 17 A Samson Gemmoll 
professor of modical jMsliatncs in the University of 
Glasgow The Secretmy of the University Court, Tho 
University, Glasgow. A pinior male assistant under 
tho Directorate ot Ballistic Research of the Re¬ 
search Department, Woolwich—The Chief Super¬ 
intendent, Research Department, Woolwich, S.E. 18. 
A scientific assistant in tho Coastguaids and Fisheries 
Service of the Egyptian Government—Tho Chief 
Inspecting Engmoor, Egyptian Government, 41 Tot- 
lull Street, S W 1. 


Our Astronomical Column. 


Periodic Changes of Colour on Jupiter.—Mr. A. 
Stanley Williams has observes! Jupiter assiduously 
for a iieriod of nearly forty years ; in Mon. Not. Roy. 
Ant. Roc. for May, he discusses the question of periodic 
changes of colour in the case of the two oquatonal 
belts, using observations from 1868 to the present 
time. Ho gives graphs which indicate clearly that 
there is a 12-year cycle in the colour changes. Tho 
maximum redness for the Houth belt occurred about 
1873, 1884, 1897, 1912, 1926 ; that for the north belt 
about 1868, 1880, 1891, 1903, 1918, 1928. It appoars, 
therefore, that the two hemispheres have maxima six 
years apart, indicating that the effect is of tho nature 
of a seasonal one. Ho notes that the material is scanty 
in tho years when Jupiter was far south of the equator; 
that is, about 1866, 1877, 1889, 1901, 1913, 1925. 

Astronomy in South Africa.—The Cape Times ot 
June 16 contains an article entitled “ South Africa for 
Astronomers ”, by Dr. R. T. A. limes, who recently 
retired from the directorship of the Union Observatory, 
Johannesburg. He traces the present astronomical 
development in that region to Sir David Gill’s invita¬ 
tion to European astronomers to visit the Cape more 
than forty years ago. Prof. Kapteyn’s visit there 
resulted in the formation of the Cape Photographic 
Durchmusterung; Prof, de Sitter began there the 
important work on Jupiter's satellites that ho has 
lately brought to completion; he has also concluded 
an arrangement for Leyden astronomers to visit 
Johannesburg Observatory and vice versa. Three 
North American observatories have established 
branches m South Africa • Harvard has a branch af 
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Bloemfontein ; Yalo has one at Johannesburg ; and 
Dr Abbot, of tho Smitlwoman Institution, has estab¬ 
lished a solar observatory at Bukkaros near Windhoek, 
being led to this by advice fioin Dr lnnes. Allusion 
w also made in the article to the proposed moving of 
the Radchffe Observatory to Houth Afuca Dr. 
Hteavenson has been testing the seeing at vfti ioub sites 
during the present year, using a 8-mch equatorial 
that was originally constructed for tho observation of 
tho transits of Venus in 1874 and 1882. Dr. Innes 
notes that there are already more astronomers per 
thousand of tho inhabitants in South Africa than in 
any other country ; and the climate is so well suited 
for observation that “ still further increase in their 
numbers is desirable ”. 

Annual Report of the Umreriity Obeervatory, 
Cambridge. — Tho report indicates that work has 
contumed on the samo lines as in recent years. The 
Sheepshanks telescope is being used for determinations 
of stellsr magnitude with a photo-electric cell. Mr. 
E. B. Moss has devised a new method of measuring 
tho photo-electric current Four more fields have 
been measured for the determination of the proper 
motions of faint stars Dr. Knox-Shaw has taken 
colour-index plates at the Radchffe Observatory, 
Oxford, to determine the colours of the stars of 
which proper motions have been found. These have 
been measured at Cambridge. Many theoretical 
investigations on variable stars, proper motions, etc., 
have been carried on by members of the staff anil 
published in the Monthly Notices of the Royal 
Astronomical Society. 
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Research Items 


Metals and Cosmetics at Ur —The authorities of the 
Museum of the I niversity of Pennsylvania have called 
in the services of a scientific expert Dr A Kenneth 
Graham of the Towns Scientific School of the Uni 
versity to examine and deal with the finds which have 
been received as their portion of the antiquities 
obtained by the expedition working at Ur Notes on 
some of the technologic al and chemu al results of Dr 
Graham s work ate published m tho Museums Journal 
(Philadelphia) for dept Dec 1029 While the early 
bronzes are of a comjKwition and quality that have 
never been surpassed the silvei and gold are not of 
a punty that modem methods permit lheir work 
manship, especially of the silver objects is such as to 
command admiration Some of the objecte indeed it 
would bo an achievement for a modem silversmith to 
produce One silver bowl for example was first cut 
from a sheet of silver alloy cast in convenient form 
In hammering it into the finished shape at least three 
to five annealings would be required Microscopio ex 
animation of the silver obiects shows that tho structure 
ib similar to that of a modem silver article—that of an 
annealod raotal with numerous twinnings indicating 
previous working by casting and then alternately 
annealing and hummenng A chemical examination 
of the (osmetics used by Quoon Shubad shows that 
both eyebrow and lip paint contained a large and 
dangerous quantity of lead One sample of the light 
blue clay contains large quantities of aluminium 
phosphate topper lead ami carbonate with traces of 
iron calcium and silica Probably it is jiowdered tur 
quoise A black jiowdor similar to ant imony or kohl 
contains a large amount of manganese and lead with a 
small quantity of copper alumnnuni phosphate car 
bona to silica and in n The last six wore evidently 
present ns turquoise The black colour was due to the 
manganese the black oxide of which occurs naturally 
as pyroluiute The lead and carbonate must have been 
added intentionally lho oxides of load whon mixed 
with the above muieials give hhadtR of brown red and 
purple and it is probable that in early times a greater 
variety of colours was preferred to the red and black 
of to day 

Reptiles and Amphibians of the Malay Peninsula 
Since Dr G A Boulenger published his account of this 
fauna in 1912 eollectKns have been made especially 
in the northom part of the Peninsula which have 
added considerably to the old list The additions 
include 1 species of turtle 16 of lirards 12 of snakes 
and 18 of amphibians and those with a revision of 
the old names and identifications Dr Malcolm A 
Smith publishes in a supplement to Boulenger s work 
(Bud Raffles Mus Singapore No 3 1B30) The 
supplement is furnished with useful keys to the genera 
ana speoiea, and a new feature is a key to the characters 
of the tadpoles of the amphibia Smith notes amongst 
the reptiles and amphibians a very marked discon 
tinuous distribution a number of species which are 
to be found in the northern part of the Peninsula and 
in the islands of the Malay Archipelago being absent 
from the southern portion of the Peninsula A 
similar discontinuity has been observed in the distnbu 
tion of certain mammals and birds, and the indication 
is that some very general but still undetermined 
mfluenoe must have been at work over the territory 

Luminosity m s Squid —The small Japanese squid, 
Watasenta sctnttUans, is famous for the brilliance of 
its phosphorescence This is due to three types of 
luminous organs, all of different construction, akin 
organs, eye organs and tentacle organs, but all 
possessing certain granules which are situated in the 
No 3170, \ol 120] 


luminous tusue The rftle of the granules has given 
rise to differences of opinion Shima considered them 
to be luminous symbiotic bacteria, Hayaahi thinks 
they play an imjH>rtant part m luminescence and now 
Teijiro Kishitam has ro exammed the light organs of 
Watasema particularly with the idea of deciding 
whether photo bacteiia are present or not (Annot 
7ool Japan vol 11, p 353 1928, just roceived 
by Nattok) His attempts to isolate bacteria from 
the luminous organs on culture media failed, and 
smear preparations showed that the rod like granules 
behaved differently from bacteria with various stains 
Further the rods were never seen in process of dividing 
and they broke into minute pieces under slight pressure 
applied to the cover glass The author concludes that 
the granules are not luminous symbiotic bacteria, of 
which he found no trace but the question as to whether 
the spindle shaped granules and rods f unotion merely 
as reflectors or may be crystals of lucifenn (such as 
occur m the luminous organs of the fire fly) and of 
importance in the production of light remains un 
settled 


Percoid and Related Fishes —Under the title of 
Notes on Percoid and Related Fishes Mr Henry 
W howlor(Proc Acad Nat Set ,Philadelphia vol 81, 
1929) enumerates a large number of fishes eontamod 
in tho general senes of the Academy Upwards of 
2000 Hjjecimena belonging to nearly 300 speoies are 
recorded and the new Hub genus Clieiroxenichtys is 
described to embrace Xenichthys agasstzit bttin 
dachnor being distinguished chiefly by its long 
pectoral fui nearly as long as the head anti its 
uniform silvery coloration Ihese records m several 
cases accompanied by dosenptive notes wluoh are 
mostly from the American coasts and West Indies 
are of value in extending our knowledge of the 
distnbution of many rare fishes 


Wild Populations of Plantago manttma —The 
analysis of the populations of a particular species 
occupying various natural habitats is a subject offer 
ing considerable soope for investigation Dr J W 
Gregor (Jour of Qenetics vol 22 No 1) has made 
such a study of the plants of Plantago martUma from 
one small locality on tho east coast of bcotland This 
common coastal plant is found also m certain inland 
locations especially on mountains Mr Gregor shows 
that as regards one character the individuals of the 
species range from decumbent to erect (6 typos) The 
plants growing on an exposed rock just above high 
tide were more dwarfed and more decumbent than 


those growing on an adjacent grassy slope Plants 
giown fiom seeds of the two populations under um 
form culture conditions showed significant mean 
differences in such features as height and relative 
spread The rock population had a larger percentage 
of low growing forms, but tho grass population con 
tamed no type which was not also present in the 
population from the rook habitat The cultures 
indicated that the latter population had been more 
modified by its original environment than the former 
They also showed a phenotypic parallelism between 
the modifying effect of the environment on wild 
populations and on the growth forms present in the 
cultures There was variation in succulence of the 
cultivated forms, and it was shown that by watering 
plants with a 3 5 per oent solution of sodium chloride, 
the | ( 


the fleshy habit o 


e leaves could be induced 


Permian Flora of the Grand Canyon, Arisons — 
Monograph 405 of the Carnegie Institution of Wash 
ington contains a oomplete and well illustrated 
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account of an interesting Penman flora, found in the 
Hermit shale of the Grand Canyon, Arizona and 
under investigation by the author, David White, 
since its first discovery in 1915 by Prof Schuchert of 
Yale This flora is interesting as the latest Palawoic 
flora as yet known in America and particularly 
because, composed mainly of plant forms previously 
unknown, it presents a unique aggregate of western 
European elements with others which show definite 
pouits of contact with tho Gondwana flora In this 
flora the herbaceous plants, including the Ptoiulo 
sperms on one hand and the slirubby or arbor 
esoent Gymnosperms on the other, are fairly well 
balanced the author recognises no forms as ferns, 
as yet The apparent absence of the Calamanales 
may be duo to the and conditions under which this 
flora divelojied Tho most characteristic plants 
apjiear to be a group which the author regards as 
Ptendospermic, with affinities with the Gondwana 
plants and to which he gives the name of Supata , 
they are characterised by once bifurcated fronds in 
winch the strongly asymmetrical divisions facing 
each other, iiudru are simply pinnate or pinnatifld 
The Gymnosperms are strongly represented in thw 
flora 

The Upper Atmosphere —The Journal of the Royal 
Astronomical Society of ( anada for April contains an 
article by Dr W E Harper on the upper atmosphere 
He recalls the evidence for rapid movements at a 
high level that was afforded by the eruption of 
Krakatoa m 1883 the dust of the explosion wan 
projected to a groat height, and carried rapidly round 
the whole earth, roaching higher latitudes in successive 
revolutions He discusses the presence of ozone m 
the upper atmosphere, and its useful effect m absorbing 
the snort ultra violet rays from the sun , he notes 
that an excessive supply of these rays would be m 
jurious both to animats amt plants The ozone layei 
is thickest m the spring, ami then slowly and con 
tmuoualy diminishes to a minimum in winter 

Air as a Thermal Insulator—The OenundhetU 
Inqenirur has published at 5 marks a 2fl page 
pamphlet by Drs W Mull and H Reiter Der 
Warmeechutz von Luftscluohten , which givos the 
results of their measurements of tho thermal in 
sulating properties of layers of air m buildings J or 
dwelling houses they find that tho best thickness of 
the air layor m a cavity wall is 5 o m if it is limited 
to a single layer Multiple layers give better insulation 
than a single layer of the same total thickness The 
rate of transmission of hoat through an air layer 
depends on the radiation constant of the surfaces 
bounding the layer, on the mean temperature of the 
air, on tne difference of temperature of its surf ares, 
on its thickness, and in the case of a vertical layer on 
its height 

New Swedish Magnetic Observatory —Capt A 
Reumia, Director of the Swedish Hydrographio 8er 
vice, in 1927 obtamed btate sanction for the mstitu 
tion of a Swedish magnetie observatory, primarily as 
a base station for the magnetic survey, but also for 
purely scientific work An account by G Ljungdahl 
of its initiation, buildings, and equipment is included 
in the first publication of the observatory (Ergebmeee 
der Beobachtvngen dee magnelxechen Obeervatortums tu 
Low}, Stockholm) together with the detailed data lor 
the first year of working, 1928, edited by 8 Aalund 
On account of its high latitude (69°) the institution of 
this observatory is an important and valuable step, 
and its usefulness is the greater in that it publishes 
hourly values of the magnetio elements It is situated 
14 km from Stockholm, on an island in the State 


forests , both the absuluto and the variation uistiu 
ments arc above giound, the latter be mg in an un 
heated cone rote chamber coveted with a groat thick 
ness of earth and shaded by trees , tho change of 
temperature inside it from <la> to day does not 
exceed 0 2° lhe instruments consist of a ( ainegie 
Institution pattern of combined magnetometer and 
eaitli inductor, fot absolute measurements and two 
sets of variometers of normal and reduced sensitive 
ness , the Z variometer is of the typo invented by 
Dr La tour and installed by him at Rude Skov and 
Oodhavn (Greenland) 

Light Scattering in Liquids —A paper by R M 
Longer and W i Meggers in tho May number of the 
U & Bureau of Standards Journal of Heeearch, on the 
scattering of light by licjuids, raises some important 
questions in connexion with the interpretation of 
Raman spectra It is pointed out that tne quantum 
theory of the change of wave length in scattering does 
not noceesanly require that the same characteristic 
frequencies of a substance should be effective both in 
scattering and in infra red absorption, but that, on 
the contrary, data obtained by the two methods would 
rather tend to lie complementary In the earlier 
experimental work, much of the apparent agreement 
between the two sets of measurements was fairly 
obviously forced These investigators, from thoir own 
measurements of tho changes in frequency of light 
scattered by benzene, toluene, chloroform, and carbon 
tetrachloride, which appear to be as accurate as any 
yet made, conclude that the ongmal idea of a direct 
correspondence lietween absorption spoctra and shifts 
in scattered light ib completely discredited, anil that 
it is futile at present to attempt a complete mterpreta 
tion of the modified linos scattered by liquids or to 
draw any final conclusions as to molecular structure 
from thorn Only the systematic accumulation of 
trustworthy data for scattering substances belonging to 
distinct chemical families, and especially the mvestiga 
tion of the simpler molecular structures, can be 
expected to give cIuob to the oorrect explanation of 
light scattering in transparent media 

Radio Beacon* and Aircraft —The U 8 Bureau of 
Standards and the Department of Commerce in the 
United States have developed a visual signal indicating 
device to guide mail aeroplanos over the Appalachian 
Mountains An aural beacon system is at piesent in 
use Coded signals are picked up by the head telo 
phones, hut this is found to put a great strain on the 
pilot as he has to concentrate his thoughts when 
listening and must wear the telephones practically 
all the time The now device consists of two vibrating 
white roods These will be plac ed on the instrument 
boards of the New York to Cleveland mail aeroplanes 
The aviator can tell whether he is on the right path 
or not by watching tho reeds If the reed on the left 
vibrates most, he has turned off to the left of his 
course Similarly, if the amplitude of the vibrations 
of the right hand rood is greater, he will know that he 
has veered off to the right When both vibrate alike 
the aeroplane is on the right course The search¬ 
lights which are installed at ten mile interval* along 
the route will still be used When the visibility is 
good the lights can be readily followed, but at present 
in fog, ram, or snow the ground and the searchlights 
are invisible and the pilot has to rely entirely On the 
aural signals A reoent test flight from Detroit to 
Washington was made almost entirely by beacon 
signals and not by maps We understand from tho 
Dady Science New Bulletin lor Hay 9, issued by 
Scienoe Semoe, Washington, DC, that there is 
no prospect at present of attempting ‘ blind ’ land mgs 
The path of the aeroplane with the help of the beaoon 
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guide brings the pilot near enough to the landing 
held for him to see the ground lights and so make a 
•descent by sight 

Valve-maintained Quarts Oscillators —Radio en 
gineers are looking forward to a much more extended 
use of quarts oscillators m the immediate future, not 
only for maintaining the frequency of the waves 
omitted from broadcasting stations constant, but also 
for making receiving sets very selective In a papei 
lead to the Institution of Electrical Fngineers on 
Mar 5, and recently published m the Institution s 
journal J E P Vigoureux of the National Physical 
Laboratory describes an investigation he has carried 
out for the Radio Roseai ch Board on valve maintained 
quartz oscillators The combination of a quartz 
insonator and a valve circuit is callod a quart/ 
oscillator Hie frequent y of the oscillatoi depends 
mainly upon tho natural frequency of the quaitz 
resonator, and when the temperature is constant they 
aie both nearly constant llio former can be vaiied, 
howovei, by altering the air gajis of the lesouator, 
that is, tho air gajm between the quartz and tho two 
electrodes of the resonator or by varying the con 
stants of the plate cucuit ot the interclectrode 
capacities and inductances 1 hone variations have 
been studied both theoretically and experimentally 
The thoon tieal treatment has boon rendered [xismble 
by the experimental work of Dye who has shown that 
the quart,7 oscillator can bo iopiated by on oquivalent 
electrical circuit The equivalent < in uit consists of 
ail inductance, a resistance and a capacity connected 
in senes, the whole bung shunted by a second ca 
pacity Making this substitution, tho problem redui es 
to ono which c an be solved by ordinary mathematical 
methods h orrnulic are deduced whi< h give tho con 
ditions for the maintenance ot oscillations It is 
shown also how the amplitudes of tho oscillations 
depend on the values of the component [tarts of the 
circuit 

Corrosion of Steel by Concrete —'Sjiecial Repoit No 
15 of the Building Rosearoh Department of tho Do 
partment of Sc lentifio and Industrial Researc h (II M 
Stationery Offico, flrf net) deals with tho corrosion of 
steel by breeze and clinkei in conciete It is shown 
that coal leeiduee are definitely undesirable ingred tents 
m concrete which is to be placed in contact with steel, 
sinco they cause corrosion In the interests of safety 
it would soom desirable to abandon altogether the use 
of breeze and clinkor aggregates for concreto m contact 
with steel 

Abrasives Report No 690 of the Department of 
Aimes, Canada, deals with artificial abrasives and their 
manufacture, and abrasive pioduets and their uses 
Three parts previously published dealt with siliceous 
abrasives, corundum, emery, and diamond, and 
garnet, respectively I he manufacture of grinding 
wheels, sandpaper, steel wool and othor abrasives is 
described in aetail, as well as their principal industrial 
applications Although the report contains a very 
extensive bibliography, much of the information has 
not previously been published Copies of any of the 
parts may be obtained on application to the Director, 
Mines Branch, Department of Mines, Ottawa, 
Canada 

Dipole Moments -A monograph by J W Williams, 
entitled “ Molekulare Dipolmomente und lhre Bedeu 
tung fur die cliemische Forschung , being one of the 
parts of tho bortsehritte der Chemie, Physik und 
phvsikalisohenChemie (Berlm GebruderBomtraeger), 
gives a useful condensed account of a subject which 
is now attracting a good deal of attention, the funda- 
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mental theories and the experimental results being dealt 
with Particular attention is directed to the determina¬ 
tion of molecular structure from dipole moments It 
may be noted that the structural formula) which have 
been used by chemists for half a century appear in 
general to be confirmed by the new investigations 
The relations of the results to those of other fields of 
investigation are briefly considered and, since the 
mathematical apparatus is reduced to a minimum , 
this clearly written monograph of sixty five pages 
should prove of great interest and utility to chemists 
who have found the more ambitious treatises too 
abstruse for their requirements 

Thermal Expansion of Glass —Ihe March numbor 
of the Journal of the Society of Class Technology con 
tains two papers on the theimal expansion of glass, 
by Prof turner and F Winks It was found by 
Peters and Cragoe in 1820 that there is a range of 
tempeiatuie, called tho critical or annealing range, 
over which the thermal expansion was seveial times 
as great as that in the range lying between the 
oidmaiy temperature and the lower critical tempera 
ture the first paper summarises m\ ostigations made 
during the past five yoars Reproducibility over the 
whole range of ternpei ature up to tho softening point 
was almost attainod with a number of glasses The 
influence of liuk of homogeneity on reproducibility 
was found to bo small Ihe effects of tension, com 
position, and heat treatment weie investigated and a 
geneial analysis of the thormal expansion cuive is 
given The critical point when the rate of expansion 
alters abruptly, was not always found, and the normal 
expansion curve may undergo changes of direction at 
temperatures below the critical point In a discussion 
on the nature of glass it is suggestod that a viti eous 
Htute ’ of matter, us well as liquid and solid, should 
be lecogmsed The second papor doals with the ex 
pansions of a senes of sodium metasilicate silica 
glasses Ihe results are discussed m detail 

Conductivity of Solid Salts - In previous expen- 
ments on the effei t of temperature on the eloctncal 
conductivity k, of solid halides of sodium and 
potassium, T E Phipjm and co workers found that 
the ctiives of log A. [dotted against l/T usually ex 
hibitod two distinct slopes which woro interpreted 
as follows It is assumed that the conductivity of a 
solid is proportional to the numbcis of ions m its 
lattice whioh have an energy greater than a ceitam 
threshold value, and the slope of the curve then 
measures the heat of liberation which the conducting 
ion or ions must a< quue in order to participate in tho 
conduction In the April number of the Journal of 
the American Chemical Society, Ginnings and Plnnps 
show that tho omves for lithium halides are similar 
The slopes found m the lower temperature range 
measure the heats of liberation of the metal ion in the 
lattice, and those at the higher temperatures the 
combined heats of liberation of metal and halogen 
ions Transference experiments had showm that, in 
the case of sodium chloride, only the sodium ion takes 
part m the conduction process over the temperature 
range of the lower slope, while m the higher tempera 
ture range both ions contribute to the conduction 
Tho melting points of highly punfied lithium halides 
were found to be LiCl, 606® , LiBr, 551° , Lil, 467° 
The heat of liberation of either alkali iou or halogen 
was smaller the lighter the alkali metal m a senes 
with a common halogen In a senes with a common 
alkali metal, the heat of liberation of either ion is 
greater the lighter the halogen ion A linear relation 
between the heat of liberation and the absolute 
melting point is indicated 
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Statistics of the Universities of Great Britain.* 


X\T ITH the current academic year has ended the five 
* » years for wluoh the Parliamentary grant for 
universities and university colleges m Great Britain 
was fixed at its present figure, £1,560,000. Since 
1910 the duty of advising the government of the day 
concerning the financial needs of these mstitutions 
has been discharged by the University OrantB 
Committee, and tins body has accordingly been 
engaged during the past twelve months in visiting 
them. In the light of the personal knowledge thus 
acquired and the various returns annually submitted 
to it, the Committee has prepared a review of the 
period 1023-24 to 1928-29 and a report on present 
needs and problems. These documents have now 
been published, together with the customary statistical 
tables for the year 1928-29. 

The total number of full-time students of both 
sexes last your was 44,309. The total shown in the 
returns for 1923-24 is 43,025, but this includes 1742 
students of a special type not represented in last 
year’s total, namely, those aided to take university 
courses undor tiie Government scheme for the higher 
education of ex-Sorvice tnen. Deducting those, the 
increase in flvo years was 7 per cent Taking men 
students alone the increase was 11 per cent, the 
number of women students showing a decrease from 
12,962 to 12,899, or from 3L-4 per cent of the total 
of both sexes to 29-1. Dissection of the total enrol¬ 
ment figures according to the various subject groujis 
discloses a marked contrast between an upward 
trend of enrolment in the arts faculties, including 
theology, fine, art, law, music, commerce, economics, 
and education, anil a downward trend in medicine 
(including dentistry) and technology (including 
engineering, applied chemistry, muting, metallurgy, 
architecture, etc.), and comparative stagnation in 
pure science and agriculture (includuig forestry, 
horticulture and dairy work): 


Arts 

Medicine . 

„ women onl>. 
Puro Science . 
Technology 
Agriculture 


util 24 1028 20 

18,081 23.626 I 4644 

10,097 8.387 -2610 

2,020 1,108 - 912 

7.402 7,377 - 26 

4,709 4,082 - 027 

866 838 - 18 


The 1 swing-over ’ from medicine and technology 
to arts was widespread but was most pronounced in 
Scotland, whore the percentage of arts students rose 
from 44 2 to 59-3 (men 31 4 to 47-1 : women 70 7 
to 83'9), and there were corresponding doclmee in 
the proportions of students in other subject groups, 
and especially in medicine (men 38 1 to 29 3; 
women 17 9 to 7 4) and technology (men 17 8 to 10 5 ; 
women 0-6 to 0-4). It is accounted for thus : " The 
stationary position of the Pure Science group and 
the fall in the Technological group are no doubt due 
to the continued depression in many industries. 
The decreased number of students in the Medical 
group, which includes Dentistry as well as Medicine, 
seems to be the result of a reaction which followed 
the abnormally large entry of medical students lust 
after the war.” “ The main reason for the growth in 
the Arts group is no doubt to be found in the attrac¬ 
tion exercised, during a period of bad trade and 
restricted opportunities in other professions, by the 
securer and greatly improved prospects of the pro¬ 
fession of teaohing ; in Sootland the general tendency 
has been intensified by the official requirement that 
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only graduates can now normally bo admitted to the 
Provincial Centres for training as men teachers ” 

Each of these factors is mentioned in an article in 
the April number of The f/niveraUiea Remew on over¬ 
crowding in the German universities. There, how- 
over, the studonts of the lechniachenliochschukn, corre¬ 
sponding more or less to the technological faculties 
of the universities of Great Britain, form nearly twice 
as large a proportion of the total number of university 
students as in Great Britain, and scientific education 
is very widespread. Whatever its causes, the tailing 
off in the numbers of students in the scientific depart¬ 
ments of Bntish universities cannot but excite mis¬ 
givings on the part of all who believe m the lnqxirtunce 
for our future welfare of “ integrating into the 
intellectual structure of society ", as J. B. S. Haldane 
puts it, “ the scientific ideas which have furnished 
its material structure ”, In the part of the report relat¬ 
ing to careers open to graduates (see below) the Com¬ 
mittee indicates reasons for anticipating an increase 
in the enrolments in technology and pure science. 

In the followuig tables uim entities are arranged in 
order of the numbers of their full-time students m 
1028—29, first in all faculties and then (omitting many 
of the smaller enrolments) in the above-named 
subject groups severally. It will be seen that London 
heads the list in every case except arts anti agri¬ 
culture, m which, resiiectively, Oxford and Reading 
rank first, that Cambridge comes second m every 
case except medicine, and that Glasgow is third in 
every case except agriculture. The increase ( + ) or 
decrease ( - ), in comparison with tho corresponding 
figure for 1923-24 is given iii brackets : 
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The number of full time advanced students (as 
distinguished from those pursuing courses for first 
degrees or diplomas) shown in tho returns for 1028-20 
is 2082, including 374 women The following table 
compares their dJstnbution over the various subject 
gioups with the distribution of the total number of 
full time students 

411 Student! tdv»n el 

Arts 63 3 per cent 39 1 per tent 

Medicine 18 9 18 

Pure Science 16 7 42 6 

Technology 9 2 114 

Agriculture 19 2 1 

Two thirds of the total number of those advanced 
students were at work in London (b06, including 246 
at Imiversity College and 207 at lmjienal College) 

( ambndge (378). Oxford (185), and Manchester (153) 
Ill the Soottish universities there were 182, and in 
the Welsh 07 Of the individual subjects by far the 
moat popular among advanced students are chemistry 
(453) and physics (185) 

The universities of Great Britain are drawing 
students from other countries m increasing numbers 
so much so that inoro than half the total increase 
during tho quinquennium in tho number of full time 
students is attributable to tins source Those from 
other parts of the British Empire numbered 2800 in 
1928-20, being 14 per cont more than in 1023-24 
whilst those from foreign countries numbered 1581, 
showing an moreaso of 26 jwr cent 

The financial resources of tho universities of Great 
Britain are exhibited m the returns for 1928-29 m 
some dotail The incomos amounted in the aggregate 
to £5,174,510, and wore derived fiom (a) Parlia 
mentary grants, 36 per cont, ( b) fees, 31 per cent, 
(c) endowments, 14 pet cent , (d) grants from local 
authorities 1(1 i>er cent and (e) other sources, 9 per 
cent C apital bem fiu turns received from othei than 
Government sources in the course of the past five 
years amounted to more than £6 550,000, m which 
total are mcludod gifts by corpoiations and indi\ iduals 
in the United State* of America amounting to 
£1,700,000, nearly one thud of the total Excluding 
these American contributions the benefactions in 
five years amountod to less than one sixth of the 
amount received as gifts and bequests m one year by 
universities and colleges m the United States, and 
about ono fourth of the amount recoivod m one year 
by sixteen of the most favouied of them Tho 
aggregate income is about half that of the universities 
and colleges of tho State of New Yoik Sources of 
American university incomes are (a) United States 
Government grants, 5 per cent, (6) fees, 32 per cent, 
(c) endowments, 16 per cent, (d) grants from State 
or city governments, 26 per cent, (e) other sources, 
23 per cent 

Since figures for Oxford and Cambridge were not 
availablo at the beginning of the qumquonmum on 
a sufficiently comparable basis to be included m the 
University Grants Committee s standard tables of 
financial statistics, the Committee s comparative 
statements if income and expenditure in 1023 24 
and 1028 29 leave those two universities out of tho 
reckoning lho comparison shows a growth of total 
income from £3 502,036 to £4,210,710, approximately 
17 j>er cent Bather more than half of the increase 
is under the head of Paihamentary grants Income 
from endowment shows an increase of £72,822 (18 
per cent), from donations and subscriptions £23,080 
(26 per cent) from local education authorities grants 
£92,026 (22 per cent) and from fees £44,267 (4 per 
cent) The projiortion of Parliamentary grants to 
total income rose from 35 4 to 37 8 per cent, and that 
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of fees to total income fell from 33 7 to 29 8 per oent 
The only institutions deriving more than half of their 
income from Parliamentary grants are three of the 
London colleges, two Welsh colleges and Reading 
Oxford and Cambridge get, respectively, 30 and 25 6 

P er oent of their incomes from this source The 
ommittoe concludes an examination of the question 
of the increasing dependence of universities on State 
aid with tho observation that the large increase m 
the grants given by the State five years ago has 
served to stimulate rather than to discourage the 
gonorosity of the other bodies and individuals to 
whom the universities have to look for support 

That dependence is about to be further inci eased 
by the raising of the amount of the annual Treasury 
subvention from £1 560 000 to £1 800,000 The 
report stresses m this connexion, tho fundamental 
importance of the teaching staff and the library and 
expresses the hope that one of the fust uses to which 
the univeisities will put anv increase they may 
obtain m their annual incomes will be to impiove the 
lot of teacheis of the senior lecturer class, many ot 
whom find thorns* Ives m a sonous plight In dis 
cussing the position and prospects of the junior staff, 
the Committee directs attention to tho barriers which 
stand in the way of their obtaining posts in secondary 
schools Ihosc burners have arisen tltrough the 
operation of the new salaiy scales for teachers m 
schools and in Scotland, tho requuement that, 
whatever their previous experience, all applicants 
for such post* must have had a couise of ptofessional 
training foi school woik Tins is tilt tommitteo 
thinks unfortunate os the universities and schools 
both stand to gam b\ such exclmnges 

In the part of the report relating to the careeis 
ojien to graduates we find The need for a much 
more extonsivo application of scientific research to 
industrial practice is becoming more clearly realised 
every day mid tho scientific depaitments of the 
univeisities are the obvious training grounds tor men 
and women qualified either to undertake work on 
the fundamental problems which are tho hold of the 
Industrial Research Associations established with 
State assistance, or to devote themselves in the 
service of individual firms to the improvement ot 
particular industrial processes Some jears ago 

it was common knowlodge that the maiket for 
chemists was seriously overstoiked, and that many 
men with first rate qualifications m Pure Chemistry 
were unable to obtain suitable employment, but we 
gathor that the market has of late greAtly improved, 
under the enlightened influence of the great combine 
over which laird Melchett presides and that though 
the output of students trained in Pure Chemistry 
continue* to be, perhaps disproportionately, large, 
it is now being successfully absorbed There is 

evidence of an inoreaamg range of demand for men 
who have had a good training m Physics, Geology, 
Biology, and such applications of Chemistry aa 
Chemical Engineering or Fuel Technology 

The demand for university graduates is, more 
over, we are told oxtonding rapidly to the administra¬ 
tive side of industry and of business generally 
While it has hitherto been rare m Great Britain, 
though common m Germany to give to men of high 
technical qualifications a place on the directorate 
of an industrial firm, many of the luge industrial 
organisations are coming to look more and more to 
the universities for men of good general education 
and balanced character for the responsible admimstra 
tive work which the vast lange of their operations 
now mvolves, and even the smaller concerns seem 
more willing than thoy were to have recourse to the 
same recruiting ground 
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The Italian Earthquake of July 23 

OINCE Jan IS, 1916, when Avezzano and other 
k> towns in central Italy were ruined, there has been 
no earthquake in the peninsula so destructive as that 
which visited the provinces of the Basilicata and 
Campania shortly after 1 am (Oam Greenwich mean 
time) on July 23 The latest estimate of the number 
of persons killed is 1883, while the buildings of 34 
communes are said to have been seriously damaged 
The epicentre, which seems to be close to the town 
of Lacedoma lies about 66 miles i-lightly north of 
east from Naples 

The area of slight damage, as at present known, is 
bounded by a rurve that is roughly in the form of 
an ellqise directed west north west 39 miles long 16 
miles wide, and containing about 490 square miles 
The places that have suffered most are Villanova 
Aquuoma, and Latedoma lymg within a district 
about 19 miles long and 90 square miles m area in 
the north west half of the foimer curve, and Mold 
and the surrounding towns near its south oast end 
The principal centre appaiently lies midway between 
Villanova and Lacedoma, but there may nave lieen 
a secondary centre close to Melh about 20 miles to 
the east south east lho shock was strong enough 
to damago a few houses m Naples and to have been 
felt in the province of tho Marchos, anil even so far 
as Rome so that tho total area disturbed may contain 
about 96 000 square miles oi roughly that of the 
Hereford eaithquoko of 1896 The fust movements 
werorocordodat Kew at Oh 12m 11 s and at Helwan 
(Fgypt) at 0 h 12 m 42 s 

Lhe piovinf e of the Basilicata is ono of the most 
unstable iegiOns in Italy Ihi great Neapolitan 
caithquake of Doc 16, 1897, so admirably investigated 
by Robeit Mallet, disturbed chiefly tho southern part 
of the piovince Mallet, from observations on the 
direction of the shock placed the epicentre noar 
the village of Caggiano which lies about 34 miles 
to the south of that of the rocont earthquake hut 
the puncipal centre was probably near Montemurro 
24 miles south east of Caggiano More closely con 
necteil with the rocont ourthquake are the Avellmo 
earthquake of Sept 8, 1694, and the Melh earthquake 
of Aug 14, 1851 described by Ur Mano Haratta in 
his valuablo work T tenemoti d Italia (pp 173 
181 407 410 , 1901) In 1694, the number of persons 
killed was 3071 The area of destruction was ot 
unusual size, extending about 60 miles north west 
from Potenza In 1861, 628 persons lout their lives, 
and the memo seminal aiea was small, not more than 
11 miles ui length, with its centre close to Melh 
The area strongly shaken by the recent earthquake 
thus mcludes that of the Melfi earthquako and lies 
along the noithem boundary of that of the earthquake 
of 1694 C Davison 


The Skull of Peking Man 

7VR DAVIDSON BLACKS interim report on the 
skull of &>tnanthropua found at Chou Kou Tien 
at the end of last year was presented at a session of 
the annual meeting of the Geological Society of China 
held on Mar 29 last, and has now been published in 
the Bulletin of the (society It is illustrated by six 
plates which reproduce the natural size ot the photo 
graphs of the frontal, right and left laterals, occipital, 
vertical and basal views of the skull 

The whole external surface has now been freed 
from travertine, with which, however, the interior is 
still filled During the preparation of the skull, the 
major parts of panetals ana the whole of the frontal 
bone were separated from the stone falling, but 
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these were replaced for the purpose of the photo 
graphs, which show th i parts in apptoximately 
correct relation A table of measurements is given 
which supplemf nts and torrects those of the previous 
report, hut they are themselves only approximate 
and subject to correc tion 

The skull, doubtfully identified as femalo has a 
glabello occipital length of 192 mm and a breadth 
of 132 mm (?), the maximum bieadth which falls 
between the supra mastoid regions of the temporal 
Ismes being circa 144 mm The least frontal breadth 
is 83 mm (») and the greatest frontal breadth 102 mm 
(T) 1 he auricular height is 97 mm (?) The parietal 

emmoneos are quite woll dcvolojxd hut tho sides of 
the cranial vault below them aie markedly inclined 
toward one another I he bones are much thicker in 
certain regions than was supposed (for example, 
below the lambda) ihey do not show the excessivo 
thickness of the Piltdown skull but they are much 
thic ker than m modem man 

Ono of tho most, if not the most interesting point 
brought out by Dr Black in this uiteum iepoit is 
tho bearing of ceitam unique morphological features 
winch were not apjiarent at the earlioi stages ot 
preparation It is now oloar that what was previously 
considered to be a markedly developed post glenoid 
piocess is soon to be a very poculinily developed 
tympanic portion of the temporal In the massive 
(carts of the tympanic elements the posteuor moioty 
is dovolopod to form a prominent crest which extends 
inward to the base of the minute styloid process 
while the antenoi portion of tho tympamo bone 
forms a inassivo loundod wall limiting the mandibular 
fossa and rising abiuptly immediately behind the 
potro tympanic fissure The glenoid cavities are thus 
obliquely placed deep foswe the visible floors of 
which are formed wholly from tho zygomatic elements 
of tho toinjioral bones The mandibular fosaaa are 
thus wholly hominul in character 

It w however, extremely intei esting to note that 
for the first time among homimds is found a stage of 
development much more archaic than m Neanderthal 
man and at the same time m certain features 
recalling somo of the relations characterising this 
region in anthropoids such foi example, as the 
chimpanzee Dr Black recalls tliat both Boule and 
Martin in reference to the La Chapelle and La Quina 
skulls respectively Lave pointed to certain resem 
blancoe to the chimpanzee in that region, placing 
them somewhat intermediately in type between that 
form and Homo Tho Peking skull in this respect may 
be termed pre Neandeithaloid and in the homimd 
scale may bo not far removes! from the type which 
evolv ed both the extinct Neanderthal and the modem 
Homo tapiena 


University and Educational Intelligence. 

Leeds —The Council of the l mversity of Leeds 
has elected Dr £ Challenger to the chair of organic 
chemistry shortly to be vacated by Prof C K Ingold 
Dr Challenger, who is at present senior lecturer in 
chemistry at the University of Manchester, is a graduate 
of London and Gottingen Throughout his career he 
has been actively engaged on research work , amongst 
the subjects to which he has given attention are the 
organo derivatives of bismuth, the organu chemistry 
of sulphur and the technology of mineral oils, the 
reduction of aoids such as citric and oxalic by 
lological processes, and the cliemistiy of petroleum. 

Manchester —Applications are invited for the 
Amy Henrietta Wore wick fellowship for the mvestiga 
tion of the causes and treatment of rheumatoid 
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arthritis. The annual value of the fellowship is £1150. 
The tenure will bo for one year with the possible 
renewal for a second year. Applications must reach 
the registrar by, at latest, Oct. 16. 

In schools in the United Staten of America are en¬ 
rolled more than half of the total population of agos 
115, 16, 17, and 18 yoars. Twenty-five years ago the 
proportion was only ono-tenth. Some account of this 
remarkable growth is given, with voluminous statist ics 
of public high schools in 1927 28, m Bulletin, 1929, 
No. 36, of the United States Office of Education. The 
rapid addition of large groujis of pupils of ty|ies very 
different from those with which the traditional high 
school had been accustomod to deal necessitated 
radical changes, including an expansion of curricula 
from a strictly limited group of subjects (English, 
Latm, Greek, French, Gorman, algebra, geometry, 
physics, chemistiy, and general history) to very vanod 
assortments of some two bundled anil fifty subjects, 
of which many are definitely vocational and industrial 
in character. Other notable changes accompanied 
tho ' junior high school ’ movement, started about the 
beginning of tho present century. This has loti to 
reorganisations, affecting nearly half of the total 
public high school enrolment, the main features of 
which are the differential treatment of the ago group 
16, 17, and 18 years (senior high school) and the 
absorption in junior high schools or depaitments of 
pupils of tho higher grades (ages 13-14 years) of the 
primary schools. Tho place of sciences m the high 
sohools seems to be a diminishing one, except as re¬ 
gards biology, hygiene, and sanitation, in 1910, 
eigllty-two per cent of pupils were studying some 
science, m 1915 sixty-four per cent, in 1928 sixty-one 
ter cent. Tho drop m numliets studying physics, 
rom fifteen to seven per cent, is specially noticeable. 
Physical geography and physiology also show im¬ 
portant doorcases, and geology has almost disapjieared 
from the high Hcliool programmes 

From the University of Leeds we have received 
two reports on its Clothworkers’ Departments. They 
are of moro than ordinary interest by reason of the 
highly iinjiortant developments of research resulting 
from a special grant of £3090 by tlio Clothworkers 7 
Company. A report oil these developments describes 
in some detail researches conducted (i) under tho 
direction of Mr. J. B. Speakman in the plasticity of 
wool, influence of plastic flow on the affinity of wool 
for water (already reported in Natukk of Kept 14, 
1929), riguiity of wool and its change with adsorption 
of water vajiour, elastic properties of wool in water 
at high temperatures, examination of the fine structure 
of wool by X-ray analysis, thermal conductivity of 
and transmission of water vapour through textiles, 
and physico-chemical properties of wool fat; (n) 

under Mr. W. T. Astbury’s direction, some applying 
new X-ray methods of investigation inaugurated by 
Sir William Bragg to tho problem# of fibres in general 
and of wool and nair m particular, and others aiming 
at the solution of definite technological problems 
relating to the uniformitv of yarns, the significance 
of fibro lengths, etc In the Department of Colour- 
Chemistry and Dyeing, the progressive decline which 
has characterised enrolments of the past decade was 
followed last year by a considerable increase and the 
demand by industry for graduate Btudents trained 
in the Department exceeded the supply available. 
Huddersfield Technical College also reports heavy 
enrolments in its dyeing department and an important 
growth of research work in all its departments, 
especially in colour chemistry and chemistry, and 
almost complete success by its appointment depart¬ 
ment in placing students in suitable positions. 
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Historic Natural Events. 

Aug. 3, 1879. Hailstorm near London.—Over an 
area seven miles long and two miles broad, between 
Kingston and Ealing, violent hail fell. The stones 
■were up to six inches in circumference, broke all glass 
exposed to them, pierced holes m zinc and slate roofs, 
and knocked out of shape the anemometer cups at 
Kew Observatory. The thunder and lightning were 
continuous from 9 p.m. to 3 a.m. ; at Cambridge at 

3 am. there were 120 flashes per minute. 

Aug. 3, 1883. Cloudburst on Ochil Hills.—During 
the afternoon a violent storm burst on the Ochil Hills 
between Dollar and Alva. A flood of water poured 
down a deep narrow valley into Alva, the mam street 
becoming deeply flooded in three minutes. Bags of 
flour and casks of butter wero floated a distance of 
100 yards from a baker’s shop. 

Aug 4, 2577. Damage by Lightning in Suffolk.— 
On Sunday, Aug. 4, between 9 and 10 A.M., tho parish 
church of Blythburgh, in Suffolk, was struck by light¬ 
ning, which burst through the wall, struck almost a 
yard deep into tho ground, and knocked down about 
twenty people who were on that side of tho church. It 
then broke the door and badly damaged the steeple, 
breaking tho timber and the bells. The people tnat 
weie stucken down were found still grovelling more 
than half an hour aftetwards, and two were dead. 
About the same time tlio parish church of Bungay, 
nine miles from Norwich, was also stmek, the wire 
and wheels of the dock being biokon ami two mon in 
the belfry killed, while in the church itself men were 
killod or burned. 

Aug. 4, 1666. Hurricane at Guadeloupe.—A hurri- 
cane began at 0 r.M. and continued for twenty-four 
houis Every vessel and boat on the coast of Guade- 
loujie was dashed to pieces, all the vessols m the 
.Saints wero driven on shore, and of Lord Willoughby’s 
fleet of 17 sail with 2000 troojis, only two wero ever 
hoard of afterwords. Houses and trees were blown 
down and a great number of cattle killed. Tho sea 
rose to an unusual height and flooded the land. 

Aug. 4, 1829. Mora; Floods. - Heavy ram began 
to fall on the evening of Aug. 2 in the upper parts of 
the valleys of the nvers Naim, Findhom and Spey, 
and continued almost without mterruption until the 
morning of Aug. 4 It came mainly with a north-east 
wind, with such volume and force that it penetrated 
all the doors and windows facing in that direction. 
N o rain-gauges were m operation in the area of heaviest 
fail, but it is not unlikely that the amount which fell 
on Aug. 3 exceeded any falls which have been actually 
recorded ui tho British Isles. The Findhom at its 
greatest height filled the valley, 200 yards wide, to a 
depth of 17 feet above the normal surface of the river, 
this level being marked by a tablet. 

Aug. 5, 1783. Great Eruption of tho Asama-yama 
(Japan)—The Asama-yama, one of the principal 
Japanese volcanoes, lies 90 miles north-west of Tokyo 
and rises to a height of 8136 feet above the sea. The 
great eruption or 1783 began on May 9 and lasted 
88 days, culminating on Aug. 5, when a huge mass of 
molten lava and hot mud descended from the orator 
and covered an area 2 miles from the orator and 

4 miles wide at the base to a mean depth of 100 feet. 
This lava did not reach the villages and caused no 
loss of life or property. It was followed, however, by 
a great avalanche of volcanic materials that swept 
down, at first with a velocity of more than 60 miles 
an hour, and caused enormous damage in all the 
villages along the northern base of the mountain. 
The river Azuma-gawa was blocked for a time, but 
the gathering waters broke through the dam and 
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•wept away houses along a course of more than j 
60 miles The number of lives lost by the avalanche ] 
and flood was 1162 The district covered by the 
ashes was about 4260 square miles and the total 
volume about one sixth of a cubic mile 

Aug 7 X4 1899 West Indian Hurricane —A hum 
cane of exceptional violence struck the West Indies 
near Guadeloupe crowed the Leeward and Virgin 
Islands Porto R100 and the Bahamas, and continued 
along the east coast of the United States There was 
great destruction of life and property especially in | 
the island of Porto Rico where more than 3000 fives 
were lost mainly by drowning and many more died 
afterwards from starvation The coffee crop worth 
more than £1 400 000 was almost completely de 
stroyed The storm was traced from America across 
the Atlantic into the Mediterranean where it Anally 
dissipated 

Aug 8 1924 Transport of Insects —The Oxford 
University Expedition to Spitsbergen recorded that 
after several days of south westerly winds on the 
morning of Aug 8 living hover flies and aphides were 
observed in considerable numbers crawling on the ice 
of the glaciers These were collected and were after 
wards shown to have been earned from the forest bolt 
of northern Europe a distance of at least 800 miles 

Aug 9 1911 Heat in London—The summer of 
1011 was noted for its great heat in Fngland On 
Aug 9 the thermometer m the ( lawher stand at 
Greenwich registered exactly 100“ F the highest 
authentic shade temperature in Great Britain Ihe 
maximum was net momentary but was maintained 
almost continuously from 3 to 3 30 p m 


Societies and Academies 

Pabis 

Academy of Sciences Juno 2 —Mesnager The 
optical determination of internal strains in solids of 
three dimensions Remarks on a communication by 
Henry bavre on the same subject—H Deslandre* 
Properties of the senes and abnormal lines in atomic 
spectra—L Blaringhem lhe heredity of sex m 
Aqutlegta vulgar **—Louis Lapicque was elected a 
member of the Section of Rural Economy m the place 
of the late L Lrndet Gaston Julia home harmonic 
major ante —Georges Bouligand Poles, essential 
singularities —Victor Vglcovici A mixed problem — 
T Bonneson Inequalities between anthrnetical 
means—Ldonidas Kantorovitch b unctions of the 

(U) type Luigi Fantappid The singulanties of a 
linear analytio functional of a function of several 
variables —J Haag The theory of the spiral —Jean 
Chasy The velocity of propagation of attraction — 
N Stoyko The orbit of the trails Neptunian star 
disoovered at the Lowell Obseivatory —J Le Roux 
The interpretation of Michelson g experiment - Edgar 
Baticlc The problem of the wall supporting a mass 
of powder Mils Simona Boudin Coloured crystal 
lme stratifications Study of p toluidme p naph 
thylamme and diphenylamlne A modification of the 
technique proposed by Rend Maroelin for the study 
of the development of the elementary leaflet erf 
P toluidme, with application to other substances — 
R Forrsr A method of discussion of the magnetio 
momenta of alloys and the common measure of 
atomio moments —A Dauvillisr The realisation of 
integral microradiography The radiography of 
microeoopio objects has offered great expeiWental 
difficulties The author usee plates similar to those 
devised by Lippmann for interferential photography 
prepared with colloidal silver according to the 
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technique described by Watteville A reproduction 
of a radiograph with a magnification of 600 is given — 
Mme Pierre Curie and Mme S Cotelle The average 
life of ionium The method used based on the rate 
of formation of radium m a mixture of ionium and 
thorium oxides assumes only a knowledge of the 
atomic weights of ionium thorium and of the ionium 
thonum mixture utilised m the experiments The 
value obtained 119,000 years is intermediate between 
that of Soddy (110 000 years) and that of St Meyer 
(130 000 years) —P Joiiot and Mme Jrtne Curie 
The radiations associated with the emission of the 
a rays of polonium —G Reboul and G Dichine 
The activation of matter by the brush discharge 
The brush discharge produoed by e m f of 20 000 
100 000 volte activates metalho plates communicating 
an activity measurable by an electrometer and per 
sisting for up to 72 hours The curve correejKinds to 
the superposition of three superposed exponentials of 
periods of 3 minutes 27 minutes and 20 minutes The 
residual activity has a peno 1 of 10 6 hours From 
these measurements the activity produced would 
appear to be due to the disintegration of the emana 
tions of radium anti thorium —Louis D Or The 
manometric and spectrographio study of the thermal 
dissociation of pyrites Febg The thormocheimcal 
equation of the decomposition is 2FeS, 2FeS +S t - 
61 000 cal The energy of fixing the first atom of 
sulphur is 90 600 cal whilst that of the second is 
82 600 cal -M Bourguel and P Daure Chemical 
constitution and the Raman effect tho acetylene 
linkage — Ch J ovignot Method and testing apparatus 
giving the extension coefficient and the breaking load 
of metallurgical pr xlm ts m thm sheets —G Dupont 
J Livy and J Allard The meohamsm of the action 
of catalysts in the autoxulation of abietio acid — 
Georges Darien* The transformation by lsomensa 
tion of heu£) lvalerolactone into tetrahydromethyl 
naphthalene carboxylic acid This transformation is 
effected by heating to 120° 126° ( with 64 6 per cent 
sulphuric aoi J with constant agitation for eight days 
The reaction is very slow but allowing for recovered 
lactone quantitative —Filix Francois The action 
of selenoxanthydrol on p diketones and on ethyl 
aietoar state — Mile Mane Thdrete Francois The 
neutralisation of castor oil A suggestion for the use 
of commercial triethanolamine for the removal of «id 
from castor oils used for lubneating purposes —Paul 
Combes and Roger Campredon Tho study of a new 
deposit of calcite exposed during the excavations for 
the new entrance to the j ort of baint Naxaire — 
Jacques de Lapparent The amount of titanium in 
bauxites —L Dolli The marea* of the high plateau 
of Artois —A Guilliermond Homo and hefcero 
thallism in the yeasts — Andri Dauphin The hiato 
logical characters of roots developed separately — 
Philippe Fabre An eleotnc al htemo Iromograpn — 
Gordon H Scott The arrangement of the mineral 
constituents of the nucleus during mitosis I I 
Nitxescu and I D Georgescu The amount of citno 
acid in some animal fluids (cephalo rachidian fluid, 
aqueous humour follicular liquid ammotio fluid) 

Bbvssei 8 

Royal Academy of Belgium Nov 9 —G Cetiro 
Cells with minimum surface A mathematical dis 
cusnon on tlie form of cell made by the bee —Th de 
Donder Affinity (Part 2) Discussion of open 
systems with osmotic pressure surface tension and 
adsorption —G Balaase and Mils G Galet Iodine 
spectra with weak excitation The tubes giving the 
spectra were without electrodes and the oscillating 
current, of 70 metres wavelength, was mam tamed 
by two tnode emission valves Details are given of 
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the method of purifying the iodine All probable 
impurities were sought for spectroscopically and 
proved absent —F Conn Contribution to the study 
of the chlontoides An application of the mothoiw 
of Fedorow to the study of these minerals Marcel 
V L Homit Observations on the structure and 
cell division of living Halopteru filtnna —Lumen 
Godtaux (1) The Lae quad nos of certain surfaces 
—(2) The Guiohard transformation and certain 
quadrics considered by M Demoulin —(3) Tho 
united points of the cyclic involutions belonging 
to an aigebraio surface Yvonne Ddurant Ethyl 
difluoracetoacetate Full details are given of the 
preparation physical properties and chemical reac 
tions of the ester Ihe end lcetono equilibrium was 
studied —Raymond Defay The thermodynamical 
study if surfaco tension Affinity and adsorption 
velocity 

Dec 7 —Paul Stroobant Observations of the 
partial eclipse of the sun of Nov 1 1929 An account 
of results obtained at the Royal Observatory of 
Belgium (Uecle) and at the Astronomical Institute 
of the l diversity of Brussels Jean P Bosquet 
Conti lbution to the invanantive theory of the calculus 
of v ariations —J Jaumotte Ihe movement of masses 
of air m the atmosphere —L and M Lapicque and 
Henri Fredencq Neivo and musclo chronaxies of the 
heart of Lttnulus put fphrmua Radu Badesco A 
func tional oquation —Maurice Lecat 'l he application 
of azeotri pwm to functional chemical analysis On 
the basis cf extensive experimental work on the 
constant hi ding mixtures formed by various classes 
of oiganic compounds the author has devised a sehome 
for determining tho class of an unknown organic 
comfxnind from its azeotropic characters R H J 
Germay The application of a method of successive 
approximations to the solution of the Gauss equation 
sin (. q) m sin 4 . 

Jan 4 —Th de Donder The photonic field G 
Ceiiro The elliptic cucumsi ribed round a triangle 
and having for its centie the centie of the inscribed 
eirclo J E Vertchaffelt Determinations ot Burfat e 
tension bj moasuiing the force required to remove a 
flat disc H Buttgenbach The optical apjieaiances 
of the cleavago plates t f rhodonite —J Melon The 
orientation of the optical ellq sold of ihodomte — 
Raymond Defay The chemical kinetics of lh do 
Donder and stable and metastable equilibria — 
Jacquea van Miegbem Study of retardod potentials 
—G van Lerberghe 1 he calc ulation of the fugaeities 
of a solution—Th Lepage A characteristic property 
of tho equations of the extremals of multiple mtegrals 

heb 1 —F Conn Contribution to the j*etro 
giaphical study of the lodes of the Bastogne region - 
M Kraitchik The statistical study of prime numbers 
-Raymond Defay (1) Tho thermodynamical study 
of surface tension Affinity and adsorption velocity 

(2) The chemical kinetics of Th de Donder and 
stable and metastable equilibria —M Coiijns and 
R Moens A precision wavemeter Details of a 
wavemoter capable of rapidly measuring frequencies 
between 3x10* and 3x10* with an aoouracy of 
0 001 per cent in absolute value —J Jaumotte A 
movement quasi equivalent to the movement of the 
atmosphere 

Cbacow 

Polish Academy of Science and Letters, Jan 13 — 
F Leja The linear transformations of double and 
multiple senes— Mile A Dorabislska The heat 
yield of some radioactive minerals Results of 
measurements with an adiabatic miorocalorimeter of 
the heat in calones per hour per gram of ur anm ite, 
johanmte thonanite Arendal orangite, thonte and 
monazite Three minerals orangite, thonte and 
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monante give a calorific effect much greater tlian that 
calculated from their chemical composition this 
requires theoretical and expenmental explanation — 
K Dnewonski and J Reiss The oxidation of acetyl 
acenaphthtne—F Gdraki Increase of accuracy in 
the method of counting the bubbles in photoeynthetio 
researches — E Godlewski, jr and Mile I Latimk 
The ontogenetic and regenerative growth of Axolotl — 
A J Klmecki The movement and pleasure of the 
blood in the arteries 

Feb 10—The btaruma rhinoceros (1) J Nowak 
and E Panow Geological characters (2) J Tokarski 
The mineralogical characters of the diluvial mud 
(3) W Szafcr Character of the flora (4) J Stack 
Description and reconstruction of the rhinoceros ~ 
T Maxewiki Some points of the theory of length — 
E S Pearson and J Neyman The problem of two 
samples C Zakrxewski and T Nayder The re 
fraction of elec trio wax es (\ -12 cm ) in some electro 
lytes No difference could be found between the 
index of refraction of water and those of the solutions 
of electrolytes used The value found 8 8 was 
identical within the limits of experimental error with 
the index found with long waves —M Lancueki 
Sorption and chemic al reactions in the atomic radius 
—Mile M Moraczewika New absorption bands of 
selenium vapour in the extreme ultra violet —M 
Centnerazwer and W Wittandt The velocity of 
solution of aluminium m alkaline solutions —K 
Dzieworiiki The syntheses of ketones derivatives 
of 1 beiuylnaphthalene—M Kaiaikiewicz Geo 
logical rtHeaiches in tho Wadowice Carpathians 
Stratigraphic and tectonio relations — J Talko- 

Hryncewicz A contribution to the eramology of the 
lesent population and of past races of central Asia — 

Lenartowicz Researches on experimental syphilis 

Vieena 

Academy of Sciences May 2 — W Knapp Theaction 
of ) phthalylchloride on thio phenol methyl ether — 
R Fucher lasting with blood golatin for saponin in 
plants M Beier Zoological exjiedition to the Ionian 
Islands and tho Peloponnosus (12) The ants of the 
Ionian Islands by B Final —M Radakovic (studies 
on the Raman effect (8) Calculation of simple mole 
cul&r models A system of particles bound together by 
olastic forces and an attempt to calculate the oscilla 
tions m a simple case H Winter The pole of inertia 
and its application in the graphic dynamics of plane 
gears — E A W Schmidt anil G Stetter Ionisation 
of single o and H rays at the end of their range — 
E A W Schmidt and G Stetter Researches on 
a reflection and disintegration effects with light 
elements—A Dadieu and K W F Kohlrausch 
Studios on the Raman effect (9) The Raman spec 
trum of organic substances Molecules of different 
patterns were considered X CH, and X CH,-X, 
as systems of so many points and so many degrees of 
freedom with an internal oscillation of the H atom 
and an external oscillation of the X with regard to 
the methyl group As special examples CKH,, 
t IjCH, C1,CH gave useful results —R Springer and 
H Roth A sort of turbulence fnotion m binary 
mixtures of liquids —R Kremann B Korth, and B f 
Schwarz Electrolysis of molten sdver lead alloys 
With high current density a limiting value to the 
concentration of silver round the cathode was ob 
served —R Kremann and B I Schwarz The electro 
lysis of bronzes with added silver Silver and copper 
oonoentrate at the cathode The percentage enrich 
ment of silver is less with increasing concentrations of 
silver—R Kremann, F Bauer, A Vogrin, and H 
Scheibel The ehange in direction of migration of 
alkali and other metals during the electrolysis of their 
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frrrm.lffa.mil m relation to the concentration There is 
a transformation point above which Na, K, and Ba 
concentrate at the cathode , Bi even from the lowest 
percentages moves towards the anode Apparently 
the polarity of the components of the alloy determines 
the direction of migration —R Kremann and W 
Piwetx Electrolysis of bronzes with added lead 
Copper migrates to the cathode, lead to the anode 
For high current density the enrichment of lead is 
greater m the alloys that are poorer in lead—F Ho 1*1 
and K Rokitansky The mobilities of some ions con 
tauung iron (2) The influence of radicle substitution 
on the mobility of < omplex iron ions Comparisons 
were made between hefCN),, te(CN),CO, le(CN) 1 NO i , 
and other groups From conductivity measurements 
were calculated the radii corresponding to the apparent 
ionic volumes Ihe substitution of CO for one CN 
made little difference By contrast t e 4 (NO),S, has a 
very small mobility 

Washington, DC 

National Academy of Sciences (Proc , Vol 16, No 1 
Mar 15) —Albert F Blakeslee and Ralph E Cleland 
Curie formation in Datura and (K no them The view 
is adopted that segmental interchange is a possible 
basis of circle formation of the chromosomes of these 
genera —Ralph E Cleland and Albert F Blakeslee 
Interaction between complexes as evidence for seg 
mental interchange in (Enothera The segmental 
interchange hypothesis liads to useful predictions 
of chromosome configuration in certain complex 
combinations —J T Buchholz and A F Blakeslee 
Pollen tube growth of the primary mutant of Datura, 
rolled, and its two secondaries R B Lindsay and 
R J Seeger Operational calculus in quantum me 
champs Some critical cummonts and the solution of 
special problems H Bateman Physical problems 
With discontinuous initial conditions F Zwicky 
On the possible influence of the mosaic strut ture 
of crystals on the determination of Avogadros 
number Diero is a dist lepancy between the wave 
length of X rays as determuied by the method 
of rofioction fiom a ruled giating and by reflection 
from a crystal of known stnictuie the latter of 
whnh involves use of the density and Avogadro s 
numbei The conception of mosaic stiucturo leads 

to a t oi roction to this method bringing the two i esults 
mto better agieement —Everett S Walln The 
problem of preparing optically active froo ladicals — 
Raymond F Blount The implantation of additional 
hyiKiphyseal rudiments m urodele embryos Whore 
buccal endoderm only was transplanted, the results 
were negative When grafts moluding ectoderm and 
underlying neural tube weie used, pigmentation was 
increased and body length was decreased while certain 
parts showed disproportionate growth and there was 
early sexual maturity — Andrew Watson Sellards 
The cultivation of treponemata from the blood of 
normal monkeys (Macacus rhesus) and from the blood 
of monkeys mfeeted with yellow fever Repeated 
mnoculations with culture from yellow fever animals 
caused death, but the liver lesions were not always 
those occurring m yellow fever Thorough immunise 
tion with culture of treponemata from yellow fever 
sources produced partial to complete protection 
against yellow fever virus —Martton Morse The 
problems of Lagiange and Mayer under general end 
conditions—R L Wilder Concerning perfect con 
tinuoua curves—M H A Newman Combinatory 
topology of convex regions —Tibor Radd Some re¬ 
marks on the problem of Plateau —Bldrsd Currier 
ihe problem of the calculus of variations in m space 
mth end points variable on two manifolds —Willem 
J Luyten (1) On some statistical properties of double 
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stars in Bpaoe (1) A formula for the estimation of 
the period in a relatively fixed system The formula 
allows of the calculation of the period of a binaiy 
system from the angular separation, the parallax and 
the luminosity, the chance being 2 out of 3 that the 
actual period is between 0 4 and 2 5 times the com¬ 
puted value —(2) On the mean period of double stars 
m space C omputod values agree well with those 
known and the equation is applied to all double stars 
nearer than 10 |>arsecs The general conclusion is that 
the median mean period is about 300 years and half 
of the binaries in space probably have periods between 
20 and 4000 years 
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Science and Food Supply 

I N a celebrated address to the British Association 
in 1898, Sir William Crookes, discussing what 
he called the “ Wheat Problem ”, predicted a world 
shortage of 17 million bushels of wheat m 1931, and 
went on to assert ‘ it is the chemist who must 
come to the rescue of the threatened communities 
It is through the laboratory that starvation may 
ultimately be turned into plenty ” The warning 
■was dramatic, and created something of a sensation 
at the tune The anxiety, it is true, was not shared 
by such agricultural authorities as Sir John Bennett 
Lawes and Sir J Henry Gilbert, but they would 
have been the fust to endorse all that Sir William 
Crookes said about tho importance of the scientific 
worker in securing the maximum return m agn 
culture 

This histone address was mentioned by Dr Levin 
stem m his recent presidential address to tho Society 
of Chemical Industry Dr Levinstein pointed out 
that if a shortage of wheat is unlikely m 1931 it will 
bo due, not to better fertilising and increased yields 
per acre, but to a larger acreage under cultivation 
The enormous production of nitrogenous fertilisers 
during the last thirty years has had little effect upon 
th^ wheat supplies, and has gone instead to produce 
sugar, potatoes, nee, and other commodities Tho 
difficulty has boon met by extending the zone within 
which wheat can be profitably cultivated This 
has been dom partly by the development of new 
varieties of wheat better adapted to difficult eon 
ditions than those previously known, partly by 
the better utilisation of moisture reaching the soil, 
and partly also by improved agricultural imple 
ments Thus not only the ehemist but also the 
biologist and botanist, the soil physicist and the 
agricultural engineer, have played their part in 
averting the food shortage which Sir William 
Crookes believed to be impending 
In this period agricultural chemists have produced 
no spectacular successes like those obtained with 
artificial fertilisers m the middle of the nineteenth 
century Tho new methods of crop production 
have been made possible by an immense amount 
of scientific research, the practical importance of 
whioh was often not apparent at the time For 
this reason, although agnoultuial science stands 
m higher repute with fanners than ever before, the 
contribution which Bcience has made towards the 
improvement of agriculture is far from being 
appreciated by the community Lord Melchett 
was undoubtedly right when he asserted reoently 
that the importance of the chemist as a prune oon 
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tnbutor to the progress of civilisation is not yet 
realised and this is notably true in the matter of 
food supply 

tven those who are aware of the part the 
chemist has played in developing the supply of 
artificial fertilisers by the fixation of atmospheric 
nitrogen for example or of his work as an analyst 
m detecting and preventing adulteration and m 
secunng the purity of all kinds of foodstuffs are 
unaware of the contnbution of the biochemist and 
the important results of his study of the soil bacteria 
In recent years the contnbution of the chemist m 
the sphere of insecticides and fungicides has become 
as important as in the provision of fertilisers At 
the last Impenal Agncultural Research Conference 
the need for a greatly extended chemical mvestiga 
tion of possible insecticides and fungicides for the 
control of diseases and pests was realised and a 
resolution of the Conference recommended that an 
investigation of tho whole chemical field should be 
undertaken by chemists working m collaboration 
with entomologists and plant pathologists With 
the growth of intensive cultivation the control of 
plant poets assumes great importance and tho con 
tinuance of civilisation s power to feed the growing 
population of the world is largely dependent on 
the ability of the chemist and his fellow workers to 
protect our crops from such p« sts 

In a country such as Great Britain the adequacy 
of a food supply involves not only questions of pro 
duction and protection of foodstuffs but also then- 
storage and transport often for considerable periods 
hor the past ten years the Department of Scientific 
and Industrial R« search has directed a numbei of 
investigations into the changes which occur m food 
stuffs during cold storage These investigations 
have already been of practical valut in improving 
conditions of transport and storage of fruit and in 
chocking wastage during long voyages from over 
seas Success in the storage of fruit is now known 
to depend upon a close knowledge of chemical 
changes which follow severance from the tree and 
the effect upon them of temperature humidity age 
when gathered soil climate etc A relationship 
has been established between the chemical com 
position of an apple and its susceptibility to disease 
and the first step has thereby been taken towards 
enabling the grower to control soil conditions so 
that the fruit possesses both better storage prop 
erties and greater resistance to disease 

Similarly investigations at the Low Temperature 
Research Station at Cambridge have upset the 
accepted view that chemical reaction in tissues is 
almost completely inhibited in freezing and in 
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dicated the cxiatenoe of a definite temperature zone 
within which the living muscle may be frozen and 
revert to its original condition on thawing Other 
work on the conditioning of meat has indicated that 
the prejudice against frozen beef may be due to the 
use of inferior beef rather than to the effects of 
freezing and researches earned out at sea m special 
trawlers have demonstrated the possibility of so 
improving the handling and transport of white fish 
that a higher proportion of the total catch can be 
handled m a fresh and marketable condition 
after 10 11 days storage than was possible after 
6 7 days by the old methods 

In such investigations not only the chemist but 
also other scientific workers have played them 
part The majority of important advances in 
applied science under modem industry are the 
result of team work in which all kinds of scientific 
workers have co operated and equally with the 
chemist other classes of scientific workers are 
overlooked by the commumty Thus scientific 
workers have already quietly averted a world 
shortage of foodstuffs whieh appeared to threaten 
us a generation ago Until however tho un 
portanee of their contributions are fully realised 
the business or government of a country is 
unbkely to take the long range or scientific viewB 
of agricultural policy which Dr Levinstein outlined 
For this position scientific workers are them 
selves at least in part to blame With a wealth of 
material at their disposal—to take the report of 
the F mpire Marketing Board as one example—they 
have done little to educate the community as to the 
contribution that science makes to tho food supplies 
of the world or to remove some of the pressing 
problems of food production out of the arena of 
political prejudices and debate into an atmosphere 
of impartial and scientific examination Scientific 
workers must assume to a much greater extent the 
responsibility of leadership which their knowledge 
thrusts upon them if mistakes of policy are to be 
avoided whioh prejudice the well being of future 
generations While there may be different opinions 
as to the precise manner in whioh science should 
exert a full and nght influence on public affairs, 
there is little doubt that the recently revived 
Parliamentary Science Committee offers a valuable 
line of advance Support of that Committee may 
not only provide a form for the expression of 
scientific opinion upon public affairs but may also 
promote the participation of men of science m 
public life and their representation in Parliament, 
and even lead to the creation of the Ministry of 
Soienoe whioh we have often advocated 
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Natural History of New England 

The Boston Society of Natural History , 1830-1930 
Edited by Capt Percy R Creed Pp xn + 117 
(Boston, Mass Printed for the Society, 1930 ) 
EW societies of natural history can boast 
such a fine record of achievement both m 
the encouragement of research and m public 
education as that of Boston, which recently hai 
celebrated its hundredth anniversary Boston 
in 1830 was the centre of a populous seaboard, 
through which most of the foreign commerce 
entered the United btates, while it possessed a large 
floet of dippers, merchantmen and whalers The 
land behind was settled by an industrious popu 
latiou, who feared only God and the devil The 
Almighty gave such animals and plants as were 
beneficial, while Satan was responsible for the 
rest, about which it were safest to be incurious 
The farmers existence was unspeakably hard 
and his amusements were few In the ports, 
however, there was great interest as to foreign 
lands, and skippers took a pndo in bringing 
cunos to deck such local museums as that of 
New Salim The museum instinct thus started 
began to spread to Nature in the country behind 
them, from which the Indians had already dw 
appeared, but ideas were chaotic 

It was in these circumstances that about twenty 
Boston men banded themselves together to found 
their Society of Natural History They included 
no one who even know the birds, fishes or mammals 
of their neighbourhood The public w as indifferent 
to their aims and regarded thim as bus> tnflers ’ 
There was no museum that could help them Yet 
they dared to get themselves incorporated by 
the Commonwealth of Massachusetts, thereby 
undertaking the responsibdities of a national 
institution They appointed fifteen office bearers, 
mcludmg eight curators whose duty was to 
collect the animals and plants of New England 
They induced the legislature to appoint six jiersons 
to survey the natural history of the home State, 
these working largely under their advice A 
small legacy overcame many difficulties and 
enabled their first hall to bo acquired in 1848 
Here they developed their collections, while they 
gave the only instruction in biology in Boston 
The Society claimed with Louis Agassiz that the 
study of Nature should be made an indispens¬ 
able part of all education ”, and its classes were 
expressly designed to help teachers to acquire 
the neoessary knowledge In 1881 the Common 
wealth recognised its position and gave a noblq 
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in the ‘ west end of Boston, whereon was 
erected a museum and library of natural history 
In 1834 publication of the Boston Journal of 
Natural History was started, and thiB has been 
added to by Proceedings, Memoirs and Bulletins, 
the contributors to which have comprised many of 
the best known naturalists m America Thoso 
were used largely for exohango purposes, and the 
result is a library of 100 000 catalogue entries, 
nearly complete in all that concerns North America 

In 1871 practical steps were taken to develop 
New England collections of rocks plants and 
animals, all to be arranged on the logical back 
ground of relationship Later with the founda 
tion and development of the Harvard University 
collections in the Agassiz Museum, these were 
further developed, and afterwards the two 
museums made such an exchange that the local 
collections became concentrated m Boston and 
the exotic in ( ambndge Thus the two museums, 
the world institution of Harvard and that of the 
local society of New England, have come to bear 
a peculiar relationship to one another, the author 
lties of one being equally interested in the other 
Pupils from the btato schools visit one and demand 
to be taken to the other They do not under¬ 
stand what they see, but they have an insatiable 
curiosity to see—and one visit is not enough 
Sunday afternoons with their 2000 visitors to 
these museums is interesting, the present writer 
having once been requested to oxplam exhibit* 
to a group of about twenty who had motored in 
thirty miles with the thermometer below 0° F 
expressly for this visit 

To mention tho names of the more distinguished 
naturalists of the Boston Society of Natural 
History would recall the story of tho development 
of natural history in America, sinco Boston is 
its true metropolis of this study Amongst the 
foundation members are found Amos Binney and 
A A Gould, leading conchologists of their day 
The former gave his collection of plants, and later 
were added the John A Lowell flowering plants 
with other collections of lichens and algse, these 
having the sympathetic interest of Asa Gray 
To Jeffries Wynian and F W Putnam were 
owed the genesis of a fine fish collection, the basis 
of Humphreys Storer’s ‘ Fishes of Massachusetts ”, 
1867 Marine invertebrates were largely given 
by the elder and younger Agassiz, but this section 
looks for a great development in the new museum 
that is now imperatively necessary Dr Thaddeus 
W Harm gave leotures in 1831, preaching the 
need of a proper Btudy of insects in connexion 
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with agriculture. In 1841 he published “The 
Insects of Massachusetts injurious to Vegetation ”, 
which passed through several editions. His collec¬ 
tion of inseots, made a hundred years ago, is the 
oldest general collection in North America, and 
his 4700 species comprise about half the present 
known species of New England. The fossils 
are not spectacular save for reptilian footprints. 
They are mostly primary invertebrates, especially 
trilobites and braohiopods. Mammals, birds, and 
reptiles are the work of many hands, but Barbour 
and Allen may bo trusted to have made their 
groups as complete as they well can be. 

John James Audubon was a visitor to the 
Society in 1832-33 when preparing his superb 
“ Birds of America ”, and the great Humboldt 
was a close correspondent, as might be expected, 
sinoe it was his financial loan that enabled Louis 
Agassiz to become a biologist. Amongst the 
active workers, sympathisers, and helpers wo find 
the names of practioally every one of the older 
families of New England. There are, too, noble 
eulogies of their fellow-members, who devoted 
their lives to the natural history of their State, by 
Longfellow, Oliver Wendell Holmes, and James 
Russell Lowell, men distinguished by their art 
and ennobled by that love of natural history which 
they deemed to be a vital factor in the programme 
of all woll-oducated persons. 

J. Stanley Gabdineb. 


The Expansion of Consciousness. 

The Ascent of Humanity • an Essay on the Evolution 
of Civilization from Group Consciousness through 
Individuality to Super-Consciousness. By Gerald 
Heard. Pp. xiv + 332. (London: Jonathan 
Cape, Ltd., 1929.) 15«. net. 

HIS remarkable book will attract deep, if not 
wide, attention for several reasons. In the 
first place, it gives an entirely new setting to the 
doctrine of progress which was generally believed in 
the last century and has lately fallen into temporary 
disrepute; the author moves the centre of discussion 
from tho external and mechanically organised 
world into the evolution of man’s Bpirit itself. 
Secondly, it appeals strongly, and, as we think, too 
exclusively, to the psychological interest of the 
present day , it attempts a psychological explana¬ 
tion of some of the greatest movements and most 
famous characters in history, and this, even when 
not convincing, is always interesting and suggestive. 
Thirdly, it fits in admirably with the growing 
interest in world organisations and especially with 
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the ideas underlying the League of Nations. It is 
a striking proof of the Btrictly scientific, or at least 
theoretical, point of view of the author that suoh 
obvious applications of his theory are not even 
mentioned. It would have made the book easier to 
read and attracted a wider publio had he allowed 
himself more popular and topical illustrations of 
this kind. 

The general thesis, however, though difficult and 
at times doubtful in its development, may be quite 
shortly and simply stated : “ Man’s consciousness 
was once pro-individual, a group-consciousness ; it 
is now individual and is becoming super-individual.” 
Combining this main doctrine with the ‘ spiral ’ 
idea of human progress, Mr. Heard has many 
brilliant aptrqus in his review of anthropology. As 
we advance in a spiral up the steep ascent, we are 
able at certain points to stand over our primitive 
ancestors, and, looking straight down upon thorn, 
understand them better than intermediate genera¬ 
tions have done, who went off in another direction. 
This, in fact, is the main argument, or at least 
suggestion, in Mr. Heard’s interpretation of the 
primitive mind. The individualist psychologist of 
the eighteenth and nineteenth centuries went astray 
in studying early man by treating him as a small 
and undeveloped example of the same sort of mind 
as he had himself We now, gradually acquiring, 
at a higher level, a * co-conscious ’ mind, more 
similar in that respect to his own, can understand 
him better. 

It will be clear from this—a typical and frequently 
repeated argument in the book—that Mr. Heard 
makes no pretence to a final or comprehensive 
judgment on any of the questions he discusses , he 
is, on the contrary, extremely modest and tentative 
throughout. But the issues involved are of such 
supremo moment, and his goal and the spirit in 
which he approaches it are so fine, that his book 
deserves careful reading and the oritioism for which 
he pleads. “ All efforts to interpret human events 
in economic terms have faded to produce a philo¬ 
sophy of history. The real advance, consistent but 
elaborate and concealed, is in man’s spirit.” With 
that general doctrine we may heartily agree. 

One or two criticisms may be added, suoh as the 
author desires. His matter is much more complete 
on the psychological and anthropological side than 
on that of history or the philosophy of history. 
He has thought deeply and read widely on psychic 
questions and primitive psychology, but, when he 
oomes to a review of theories about progress and 
the evolution of civilisations, Vico, Flinders Petrie, 
Spengler, and Henry Adams are the only authors he 
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names. To mention only one omission, he would 
have found in Comte’s philosophy of history much 
that fits m and fortifies his ow n. To Comte also the 
present age is par excellence that of revolution, and 
this revolutionism is due to the bursting out of a 
growth of ‘ individuals ’ who have not yet leamt 
to subordinate their selfishness to the new form of 
co-conBciousneBs on which both Mr. Heard and 
Comto substantially agree For what else is the 
new super-consciousness except the sense of a 
common humanity of which we are all, indi¬ 
viduals and nations, only subordinate and insepar¬ 
able organs 1 

On one other point, a question of substance and 
vital moment, many readers will feel that Mr. 
Heard does not do justioe to the * individualism ’ 
which must pass away, if society is to advance 
This cannot be regarded as a wholly evil thing 
Not only w as it the necessary condition of rising to a 
higher plane at all, but also it must be fulfilled and 
sublimated by the higher consciousness and not 
abolished. If the humanity of the future were to 
consist of a species of higher ants, acting only 
through the group-instinet, however large the group 
may be, all the most valuable achievements of the 
intermediate stage would have been lost. No 
doubt Mr. Heard would accept this amendment of 
his general argument ; to work it out in detail and 
in practice is the supreme moral task of the future. 
“ Self-knowledge is self-creation ’’—one of the best 
of his many good sayings—conveys his conscious¬ 
ness of it and his idea of the right line of approach. 

F. S Marvin. 

A Source Book in Mathematics. 

A Source Book in Mathematics. By Prof. David 
Eugene Smith (Source Books in the History of 
the Sciences, Vol. 2.) Pp. xvii + 701+8 plates 
(New York: McGraw-Hill Book Co., Inc.; London. 
McGraw-Hill Publishing Co., Ltd ,1029 ) 25s.net. 
HIS is a very entertaining volume, a surpris¬ 
ingly successful attempt to do what nearly 
all good judges would have declared to be im¬ 
possible. Its aim is “ to present the most signifi¬ 
cant passages from the works of the most important 
contributors ” to mathematics “ during the last 
three or four centuries”. 

It is easy to think of a dozen excellent reasons 
why such an attempt is sure to be a failure. 
Any compilation of this kind is bound to be 
scrappy, and in many ways unrepresentative, and 
no two competent mathematicians will ever be 
found to agree on principles of selection. The 
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original presentation of an important idea is 
usually by no means the best, cither logically or 
for purposes of instruction The passages selected 
must be translated (if the book is to sell in the 
United States), and, however competent the trans¬ 
lators, a great deal of the savour of the originals 
must be lost in translation In short, it is very 
difficult to imagine any class of students or teachers 
to whom the book can possibly appeal except as a 
curiosity, and the time and money spent on its 
production might be used much more profitably in 
other ways. 

The fact remains that Prof Smith’s volume is a 
very definite success ; it is interesting to read and 
pleasant to possess. The translations are accurate 
and vigorous, the printing and illustrations excel¬ 
lent, and the general level of scholarship shown by 
the contributors is very much higher than is usual 
in scientific compilations Among them are promi¬ 
nent researching mathematicians such os Bateman, 
Bell, and Tamarkin, as well as historians like 
Archibald, Cajori, and Smith , and Prof Smith, as 
editor, has combined the activities of his collabo¬ 
rators with quite remarkable skill 

It is interesting to see what mathematician 
scores most freely, and no one will be surprised to 
find that it is Gauss. Gauss has five contributions; 
oil congruences, on the law- of quadratic reciprocity, 
on the fundamental theorem of algebra, on regular 
polygons, and on the conformal mapping of sur¬ 
faces. Three of these at least would probably 
have been unanimous selections of any editorial 
board. Fermat also scores fivo, but one is merely 
the famous ‘ marginal comment ’ concerning the 
impossibility of x» + ij”-z n , Abel and Euler each 
Bcore three. There is little Newton , but the 
volume is limited to pure mathematics. It is 
surely a mistake to have omitted Cantor and 
WoierstrasB entirely, and Riemann is represented 
only on the geometrical side T should have pre¬ 
ferred to go without Horner’s method or nomo- 
graphy, but 1 can Bee that a great many people 
would disagree with me. On the other hand, I was 
particularly pleased to find Tchebiehef’s work on 
primes, and the early writings on non-Euclidean 
geometry are particularly well represented. 

I may conclude by mentioning a few historical 
curiosities chosen at random. The first use of t 
occurs in “ Synopsis Palmariorum Matheseos: or, a 
New Introduction to the Mathomatice ” (1706), by 
William Jones, who seems to have been quite a good 
mathematician (p 346). The addition formula for 
the sine and cosine seem to be due to Dithmarsus and 
Clavius (Christopher Clavius, “ Astrolabium”, 1593); 

F 1 



108 


NATURE 


[August 9 , 1930 


Clavius s method of prosthaphcerosis is almost 
an anticipation of calculation by logarithms (p 
459) C ontmued fractions are first found in 
Bombolli s L Algebra parte maggiore dell ant 
metira divisa m tre libn (1572 p 80) Cataldi 
(1613) gives what w practically the usual sym 
holism G H Hahuy 

Welsh Folk lore 

Welsh Folklore and J>oik Custom By Prof JD 
Gw>nn Jones Pp xx +255 (London Methuen 
and Co ltd 1930) 7» fW net 

F tOh GW\NN TOM'S S little book on Welsh 
folk lore is a welcome companion and sup 
plemont to Miss Hulls lk lore of the British 
Isles in the same senes The author is able to 
deal in greater dttad with topics on which Miss 
Hull could do little mere than touch in covering 
the larger area Here we have presented within a 
relatively small compass a much fuller statement 
of the chief features f the lore and custom of the 
Welsh people 

Thi composite chaiacter of English folk loro and 
custom has often been pointed out The same 
character is to be attributed to Welsh folk lore in 
even a greater degree where inch cd it would seem 
probable that more of the earlier phases of primitive 
custom and belief have survived lhis perhaps 
might have bee n expected from the cultural history 
of the principality Settlers seem to ha\c ab 
sorbed the tradition and culture of the earlier 
population to a greater degree than m England 
It will be remembered that Giraldus Cambrensis 
noted this as characterising Noiman invaders in 
Ireland who became Hi bermort s ipsin Hibermcia 
The survival of verv earlv tradition is exemplified 
in the stories of the Mabinogion m which elements 
of a most primitive character are to be found side 
by side with features characteristic of the chivalrous 
civilisation of Norman timeB lames and giants 
both figure prominently As the late Sir John 
Bbis pointed out the former are often of a pre 
iron or even pre metal age as for example in the 
stones of the fairy wife who vanishes on being 
struck accidentally by iron 
Prof Gwynn Jones has devoted himself in the 
mam to a record of fact theories as to origins and 
parallels are mostly avoided This is no doubt 
wise in \ lew of the importance of securing a record 
of facts as extended as possible before they vanish 
entirely But m a few cases a consideration of 
parallels found elsewhere would be of assistance to 
the reader who is not a specialist As an example, 
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the Man Lwyd the custom that at oortam times 
a person known as Wan should oarry round a 
horse s skull should be compared with the similar 
traditional practice in the Isle of Man and at 
Ramsgate It is suggested here that the custom 
may be connected with marriage but more prob 
ably it is a general fertility nte whioh has been 
adapted to special occasions and seasons 
Among the many other topics with which the 
author deals attention may be directed to the 
valuablo account of holy and wishing welU The 
book is a record of great value which it may be 
hoped will stimulate others to add to the material 
before it is too late 

Our Bookshelf 

Organic Syntheses an Annual Publication of 
Satisfactory Methods for the Preparation of 
Organic Chemicals Editorial Board Hans T 
C larke Editor in Chief Roger Adams James 
B ( onant Henry Gilman C S Mam 1 C R 
Nollcr Trank C Whitmore C i H Allen 
Vol 10 Pp vn + 119 (New York John 
Wiley and Sons Inc London Chapman and 
Hall ltd 1910) 8s 6 d not 
Among the more familiar of the thirty one prepare, 
tions contained in this volume are benzene 
sulphomc chloride benzophenoneoximo methyl 
oxalate and anhydrous oxalic acid Useful 
practical details wdl be found under all these 
headings thus benzophenoneoxunt is gradually 
converted into a mixtun of benzophenone and 
mtno acid when kept under ordinary conditions 
and a nuthod of inhibiting this decomposition is 
given The less common preparations include 
dureno duroquinone and pyromellitic acid The 
last named compound is made by oxidising finely 
powdered pine or spruce oharcoal with sulphuric 
acid in presence of a little mercury and it is re 
markable that ordinary willow oharcoal failed to 
yield this benzene derivative when treated in a 
similar way A useful apparatus for the apphea 
tion of superheated alcohols in the formation of 
various high boiling ethyl and methyl esters is 
described under the heading of ethyl fumarate 
Of biochemical interest are the preparations of 
casein (from milk) l tryptophane and l tyrosine 
(from casein) taurme (from ethvknc dibromide 
through sodium 2 bromoethanesulphonato) erucic 
acid (from rape seed oil) and lauryl alcohol (from 
cocoanut oil) There is also a noteworthy senes of 
preparations departing from acetone and pro 
oeeding through bromoaoetone and aoetol to l 
propylene glycol the latter process affords an 
example of the biological method of asymmetric 
reduction by means ofVeast reductase An appen 
due contains later references to preparations in 
preceding volumes but the index covers the current 
volume only A revised collection of the contents 
of the first nine volumes is to be issued m due 
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Amencan Geographical Society Special Publication 
No 11 Bntf History of Polar Fxploratum since 
the Introduction of Flying By W L G Joerg 
To accompany a Physical Map of the Arctic and 
a Bathymetric Map of the Antarctic Pp v + 60 + 
2 maps (New York American Geographical 
Society 1930 ) 6 dollars 
Both these are layer coloured bathymetrical maps 
on a scale of 1 20 000 000 Ihe Arctic map is a 
revised version with insets and names m English 
of the map m Andree s Handatlas (1024) It 
is an exocllcnt map with much detail A slight 
misuse is made of the name Svalbard It is the 
name for all the islands except Jan Mayon under 
Norwegian sovereignty in the Arctic Sea and not 
a synonym for the island of Spitsbergen itself 
The Antarc tie map is new and gives a new version 
of the bathymetry of the Southern Ocean though 
Mr loerg avoids that name W< note that tne 
soundings of the Discmery between Instan da 
Gunha and South Georgia do not soem to be in 
eluded and of course those of the Discovery in her 
present expedition wen not available It was 
perhaps a pity to bring out a now map of the 
Antarctic at a time when several expeditions are 
at work m the south A delay of a few months 
would havt allowed the addition of the important 
discoveries of Sir Douglas Mawson m the Discovery 
and Gapt Bnser Larsen in the Norvegut in the 
region of Kemp Endorbj and Goats Land The 
American work m the Ross be a region is shown 
It is to be hoped that the omnibus name of 
Antarctic Archipelago for all the islands between 
Clarence Island and Charcot Island will bt aban 
doned It is neither explicit nor necessary The 
practice of British cartographers of using C oats 
Land for all the land on th< i ast of the Weddell Sea 
with differentiation into various coasts has not 
been adopted The old tendency on polar maps to 
multiply land reappears Ihe notes accompany 
ing the maps are t hiefly useful for their account of 
Admiral Byrd s recent work accounts of which 
have not so far been readilv accessible except in 
American newspapers R N R B 

The Organization of Knowledge and the System of 
the Sciences By Henry Evelyn Bliss Pp xx + 
433 (New York Henry Holt and Co 1929 ) 
6 dollars 

Dr Buss a book makes a twofold appeal It is 
written by a librarian as a guide for librarians and 
it also has a philosophical purpose It criticises 
in the latter part of the volume all the better 
known systems of classification of knowledge and 
Dr Bliss maintains that it is neoessary for a 
librarian as for anyone else dealing with the 
instruments of knowledge to have a correct idea 
of its natural articulations m order to serve and 
co operate to the best advantage with others 
working m various parts of the field We are 
therefore inclined to turn first to the later chapters 
although the earlier oontain an impressive account 
of the increasing complexity of functional oigamsa 
tion of all kinds m practical life The need of right 
organisation of thought to secure right organisation 
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of action is the key not< of the book It is a scrums 
and very suggt stive compendium 

1 timing to the later chapters which will be of 
most interest to the scientific reader we notice that 
Dr Bliss gives the first place among his almosters 
to Ostwald for his classification of the sciences into 
three mam groups with three or four main sub 
divisions m each We are inclined t< agree with 
him mainly on the grrand of clearness and 
simplicity The three mam groups are (1) The 
formal sciences unde r the concept cf order 
(2) the physical sciences under the concept of 
energy (1) the biological under the concept of 
life It proceeds as all these systems do from 
Gomte s original but it corrects and completes it 
As knowledge grows the boundaries w ill no doubt 
be again corrected in future Dr Bliss deserve s 
our thanks for directing attention to the importance 
of tho subject and spurring everyone to improving 
it I S M 

Sleep and the Treatment of its Dtiorders By Dr 
R D Gillcspu (Minor Monograph St ni s ) Pp 
ix+ 267 (londoii Bailliere Tindall and ( ox 
1929 ) 7» M net 

Dr Gillespie who is a memlxr of the younger 
school of British psychiatrists is to bee ngratulatod 
on producing a most readable and at the same time 
stimulating book on w hat ib one of tho most inter 
esting problems of modern physiology sleep The 
author provides us w ith a wealth of clinic vl material 
and discussion He wisely points out that the 
effects of loss of sleep are by no moans so serious as 
are generally presumed at the same turn there is 
no question that m the mentally disordered loss of 
sleep is a serious question Fxpenenco in a mental 
hospital soon provides confirmation of this His 
discussion of the thtx nes of sleep is well balanced 
and well set out In discussing the treatment of 
tho psychoses b\ means of prolonged sleep wo 
should prefer to Bee sommfc n described as a mixture 
of the diethylamm salts of diethylbarbitunc acid 
and allyhsoprop\l barbituric acid and not as a 
single substance 

Intermediate Dynamus and Properties of Matter 
By Dr R A Houstoun Pp ix 1139 (London 
Now \ ork and Toronto Longmans Green and 
Co Ltd 1929 ) 3* 61 

Lms book which is of intermediate examination 
standard deals very ablv with those branches of 
physics that border on applied mathematics and 
which present considerable difficulty to elementary 
students Tho subject offers little scope for 
novelty of treatment b it has nevertheless been 
presented in an interesting manner whilst the 
book also includes sections on various important 
branches such as rotational motion and gravitation, 
which are often omitted although with little justi 
fication The chapter on pumps has good accounts 
of the modem Hyvac pump and the MoLeod gauge, 
and the chapter on the properties of matter a few 
paragraphs on diffusion osmosis and absorption 
of gases One wishes that there were more equally 
good elementary texts m existence 
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|The Fdttor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the wnUrs of rejected manuscripts intended for this 
or any other part of Natibe No notice is taken 
of anonymous communications ] 

Constitution of Chromium 
The brat mass spoctra of chiumium wore obtained 
by means of accelerated anode lays Tht results wore 
very feeble and only showed one line of mass number 
62 (Natx Sept 22 1923 p 449) I have now been 
able to make experiments with a volatile compound 
of this motal the solid carbonyl Gi(COb kindly 
prepared for me by Dr A \ Grouse of Berlin The 
vapour pressure of this is low but sufficient for use 
in the ordinary discharge tube when suitable arrange 
monts are made The intensity of the beam of mass 
rays has boon so increased that not only lias it been 
possible by the use of tine slits to obtam a value 
for the packing fraction of Cr ,J but also by the use 
of coarse slits and long exposures to leveal no less 
than throe new isotopes and to determine their 
relative abundance photometrically as follows 
Mass number 60 62 63 64 

Percentage abundanco 4 9 81 6 10 4 3 1 

The {Miking fraction of C r ,a is 10 with 
|>oB8ible uncertainty of ± 3 (pta 
per 10 000 O l * 0) a large nega 
tive value as was exjiected from 
the curve (orrecting for this 
and for the change to the chemi 
cal Hcolo we get 
Atomic weight of Ci 

62 011 0 006 
a value identic al with that in use 
It will be noticed that the 
lightest isotope is isobani with 
the doubtful Ti“ and the liea\ iest 
with Fe“ 

I IV Aston 
tavondish I aboiatoi> 

C ainbrulge July 20 


produced having a hardness about the same as that of 
annealed copjier 

These results have been obtained m cylindrical 
specimens of Armio non one inch in outside dia 
metei } inch in inside diametei and J inch high heat 
treated in moist hydrogen at between 1400° C and 
1600° t for 12 hours 1 he specimens are then c ooled 
to 880 C oi to room temperature after which they are 
annealed at 880 ( for 2 hours As a result of this 
treatment the sjiecimons are etched as if by evapora 
tion and have a grey colour probably duo to a thin 
film of oxide Hie gram diameter ranges from 0 1 to 
2 mm Iho magnetic pioj erties ate quite sensitive to 
mechanic al stiam but it has been found that deleteuous 
effects clue to overstrain occurring at any time after 
the high tempeiatiue treatment may be wiped out by 
a subsequent annealing at 880 ( Tins fact has been 
used to advantage where mechanical njierations are 
desirable in the preparation of the specimens the low 
term>erature annealing being given after severe hard 
wot king of the material already treated at the high 
temperature Fxpenments have also shown that the 
hydrogenising process may be applied in the melt 

I aiious ox]ienmenters have reported improvements 
in the magnetic rroperties of iron by heat tieatments 
in hydrogen * * ’ but the results obtained have not 
been so good as for specimens treated m vacuum 8 * 19 
or nitrogen • or slightly oxidismg atmospheres 11 Such 
imj rovements as have been obtained have usually 


Hydrogenlsed Iron of High 
Magnetic Permeability 
Sinc Lk crystals of lion \ ic 
duced somo time ago in this 
laboratory by high tempeiaturc 
treatments m hydrogen 1 were 
found to have higher permeabih 
ties than crystals grown by other 
methods 2 • 4 Experiments soon 
showed that these high perinea 
bilities were not the result of the 
large crystal sire but of the 
hydrogen tieatment at the high 
toniierature 4s a result oi 
further experiments great im 
provements m the jieimeability 
of iron have been obtained bj 
heat treatments in hydrogen not 
resulting in large crystals and 
values of untial and maximum permeabilities now 
repeatedly obtainable are 6000 and 130 000 reaper 
tively hoi such specimens the coercive force is 6 05 
gauss and the hysteresis loss for B m 14 000 is 300 
ergs/c c /cycle Themagnetrsutioncurves and hysteresis 
loop are shown in lips 1 and 2 For comparison, 
similar curves for oidinarv annealed iron aie also 
shown Mechanically this is the softest iron yet 
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been ascubed to tho removal of absorbed gasee, re 
duction of the oxides or deoarburisation Recently 
\ ensen 18 reported high permeability in a specimen of 
carefully punhed and vacuum treated iron More 
ref ently /eigler 18 reported similar results for a speoi 
men consisting of several large crystals from which 
he concludes that high permeability in mm is obtained 
only in single c rystal specimens Rogers has obtained 
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higher permeability than Yonsen 01 Zeigler by melting 
iron m a low pressuie earbunaing atmospheie, but 
makes no mention of the crystal gram size “ 

It is believed that the high permeabilities obtained 
with hydrogemstxl iron are at least partly duo to the 
absorbed hydrogen This ih shown by the tact that 
hydrogen treated lion of high (>enneabihty when re 
treated at a high temperature and in a good vacuum 
(about 10 'mm ) assumra the permeability of otdinaiy 
iron tieated m the high vat uum only The diop in 
permeability of the liydrogenised s|ieumen is preaum 
ably due to the loss of absorbed hydrogen In otlur 
experiments the gas given off hy the hydrogenised 
specimen was collected and analyst d and found to ho 



Tin 2 

principally hydrogen Deteiimitations of the iltgiti 
of deoxidation and dec uibunsation in hydiogenisctl 
iron are as yet incomplete 

Hie factoiH whichdoteinnne tht usults mo tun| eia 
tuie and timoot treatment pressure of liyliogen and 
thit knees of the motol These are the fat tois wlut h 
enter into Richardson s equation foi diffusion and 
ubsoiption of hydrogen by metals '* If the large 
magnetic unpiovcments are dt]K.udent upon the 
absoiption of an optimum quantity of hytliogen it 
should lie ixwsible to ohtam the same results by any 
suitable combination of the factors satisfying Bit hart! 
son s equation Extiemnonts indicate that this is so 
P P ClOKH 

Bell telephone Laboratories New ^ oik June 16 
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Change of Wave-length of Light due to Elastic 
Heat Waves at Scattering In Liquids 

Soon after tho dist.ovi.iy of the Raman effect I 
attempted to find out wlietht r in light scattered 111 
various otgamc. liquids tho Banian lines due to 
frequencies of the rotation siiectnun tno present 
Tluse linos should be situated very dose (piolwbly 
within sonic fiaction tit an angstrom) to tlu incident 
line I11 the course of these experiments a voiy 
inteiestmg phenomtnon was observed 

When the light XISM A ofamtreurv lamp sentte red 
at an angle of 90 by tho liquids w is examined bvmenns 
of a highly rt solving instrument (30 sttqw ethelon 
gniting) it was nbscivetl 
that Insides the 1 at hat ion 
with 11 wavt length equal 
t» the incident one thore 
were ulso otlit 1 radiations 
of neatly tho same mten 
sitv the wave lengths of 
which arc svmnit trie ally 
tlisplactd it lutivelv to tlie 
incident wavt towards 
gicutor as well as smallei 
wave It ngtlis h\ 1 vnluo 
It ponding upon the kind 
if liquid but 11 it differing 
ginatly turn 00> feu 
all the liqui Is studied 
Lho ctingrain tt the 
sratterod light Iihs thus 
the shape ot a triplet with 
a distance between the 
t omponents ot about 
0 ()•> A In the case of 
highly statteung liquids 
sut h as t iluent anti lion 
zone I ubse rvt (I also some 
lines clisplated by a mul 
tiple of tin value Tn 
the last named liquids 
up t) tlnee displaced 
lines on each side of the 
mmticlitincl Inn thnt is 7 
t mpt nents 111 all could 
bt discerned s> that the 
luitliest ot them wtie at a tuple tlistaucc namely, 
c 0 11 A (The exposmes could l»c so cluseu that 
tho tointKimnts of hypifint structuie of Inn 43 V 
did not limdei the t bscivat 1011s ) 

These icsults wtie obtained last summer but their 
inteipretati >11 remained tm somt time not tltar 
Some eonsideratious anti turthei exp unit nts (which 
will he jiuhlished olsowhtit) havn ltd me to the ton 
elusion that it is stnicely possible to regard the tha 
plated components as Raman lints duo to the rota 
tional ciuauta 

\notnei explanation of tho obseivtd splitting of 
the Mattered light is that this sq lifting is due to 
acoustic oscillations like those used by P Debye 
(4nn d Phji 39, p 789 1912) for explaining tho 

variation of the ajax me ht at tit soluls at lower tempera 
turps ilioso plastic heat waves propagate in tho 
medium with the vbIih it> of sound anti produce 
1 t nodical variation of the amplitude ot the scattered 
light thus giving nse to two now frequencies 

- M *.>«2 (1) 

Here » 0 w the fretpioncv of tho incident light, t is 
velocity of aound and e that of light in the medium and 
0 is tho angle between me ident and tho scattered rays 
This equation wag given by Brilloum (Ann da 
Phye , 17, p 88 , 1922) and also bv Mandelstam 
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(Jour Rum Pkya C hem Aoc, 58, p 831 , 1920), 
who has denvod it from somewhat different con 
indentions The possibility of a change in light 
frequency according to equation (1) was also pointed 
out by Hogros and Rocard (Jour dePhya tile Radium, 
10, p 72, 1929) Howei er, their conclusion as to 
the absence of the phenomenon referred to seems to 
be erroneous 

The observed and calculated values of the splitting 
of two adjacent components aie given in Table 1 
Table: 1 



AAofa. in 4 

AAulml In A 

Aniline 

0 050 i 0 005 

0 050 

loluene 

0 047 4. 0 003 

0 039 

Benzene 

0047 x 0003 

0 030 

Water 

0 046 ± 0 004 

0 040 i 

Ethyl alcohol 

0039 * 0004 

0 033 

Lth)l el her 

0 035 0 004 

0 027 ! 


The agreement bet worn AX ol) and AW*] is sur 
pnsmgly good, and it remained to verify the existence 
of tho connexion between angle B and ► predicted by 
the theory Such an experiment was necessary 
because the presence of undisplaced and multiple 
components seoined to contradict the above inter 
protation (lhe liquids used in the investigation 
were from the fliin of Kuhlhaum and I have not 
punbod or distillod them 1 think, nevertheless 
that the occurrence of tlu undisplaced component 
cannot tie ascubod extlusnel\ to contamination 
dust, or stray light fiom the ate ) 

the experiments with civstalhne quartz (to be 
described in a separate communication) liave shown 
that a ciystal, in whuh the splitting according to 
equation (1) is mostly piobable gives a splitting of 
the frequency of scattered light similar to that of 
liquids 

It wus found also that the scattering of a radiation 
of a mercury lamp X4047 A in benzene gives tho 
same splitting aH \4358 V Iho dejiendence of » 
on B was choc ked with bonze n< Light rays hc attered 
at tho angles » 45° and 0 1J5 were investigated 

With B 45 tho displaced < omjxmcnts wore cxjiected 
to approac h tho undisplaced luie so i losely that under 
actual exjiemnental conditions they could not bo 
resolved r I hexpoc tiogiam showed only a broadening 
of the undisplaced line But with B 1J6° not only 
could the components jut die ted by equation (1) hie 
ohserv eel but also those displaced at multiple dts 
taucos All tho components (the undisplaced ono 
included) aie equidistant and mute separated one 
fiom another than at the angle 90° The position 
of the undisplaced lint remained unultoied at B 45° 
(the middle of the broadened line) and at B 135° 

Table 2 gives averaged experimental values of 
AA 1U ° and those calculated by equation (1), as well as 
ratios A\ isi . AX k o observed atul calculated 
fABir 2 



— 

aj 

GfcLl 

r-XXial _«!n 87 SO 

t AA« Jainl Bin 45° 

#0° 

138* 

0 047 ±0 (KM 

0 0034:0 002 

0089 

00,0 | 

t,r' 

i 

131 


Iho agreement between observed and calculated 
values is quite satisfw torj 
It may be concluded from the above that a close 
connexion between the splitting of wave lengths of 
the scattered light and the elastic heat waves in the 
given medium does exist These results may be 
regarded as a demonstration of the reality of Debye s 
waves and at the same time suggest a new ' spectre 
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soopio ’ method for the determination of the velocity 
of sound m liquids and solids 

Equation (1) in the case of light scat term g in liquids 
is to be replaced by the equation 

e=» i (l±2»^Bmg), where n-0, 1, 2, 3, . 

and the theory of light scattering by elastic waves is 
to be modified accordingly 

The number of component* I could observe with 
my apparatus corresponded to n<;3, yet it is probable 
that components corresponding to n>3 are also 
present The broadening of the scattered line 
observed by Cabannes, Daure et Salvaire (O R 188, 
p 1533, 1928, 188, p 907, 1929), Oerlach (Ann 
a Pkya , 5, p 301 , 1929) and Raman (Proe Roy 
for , 122, p 23 , 1929) can be explained, I think, 
at least partly by this phenomenon 

Iho existence of an undisplaced component (»— 0) 
is piobably not connected with acoustic oscillations, 
that is, it is not due to rapid fluctuation of density 
caused by the propagation of elastic waves, but more 
likely to sorno < omparativoly slow fluctuation, maybe 
to the orientation fluctuations, the rftle of which 
in light scattering in liquids has already been dis 
cussed (for example Raman and Krishnan Phtl 
Mag 5, p 498 1928) On the othor hand, tho 

occurrence of the undisplaced component may be due 
to the association of molecules in liquid In this 
connexion it is interesting to note that when scattering 
is pioduced bv a crystal (quartz), where such slow 
fluctuations cannot take place an undiHplaced com 
ponent is as it seems absent or at least very weak 
Tho existence of multiple components (n 2, 3 ) 

may perhaps be ascribed to the scattering fiom 
olastii gratings of harmonic s 

The phenomenon dosenhed, as it seems may prove 
of importance for the theory of light scattering as well 
as for the theory of sjieufie heat of liquids and solids 
It may also play an important lAle m Raman effect 
and probably give as I believe some explanation 
of the observed consideiable broadening of Raman 
lines (Wood Phxl Mag , 6, p 1282 1928, Langor 

and Megger* Phy/t Re, 83, p 111 1929) 

In conclusion I wish to jxnnt out that the above 
experiments may be regardod as an illustration of the 
change of wave length of light produced by the 
modulation of the amplitude of urn illat ions— a proh 
lom which has attracted attention of physicists 
for a long time (Wood Physical Optics f , p 407, 
1905, Cotton Le Radium 8, p 404 1911, Rupp, 

Zett f Phys 47, p 72, 1928) F (.boss 

Ojitical Institute 

Leningrad lune 20 

Tercenteslmal Temperature and the Kelvin 
Absolute Scale 

In Naturf of July 19 a review entitled Discursive 
Meteorology ’, moaning as 1 think discursive physics', 
asks a question to wluc h I ought if possible to find 
an answer The reviewer writes ‘ Some of his own 
usages aiouse criticism in particular, that of U to 
denote absolute temperature (not only m the form 
300° tt but also in formula), why should not 
meteoiologist* adopt tho now growing physical 
practice of writing K to denote the Kelvin absolute 
scale, just as 1 C * and F are used for the Centigrade 
and Fahrenheit scales ? ’ 

To begin with, the answer is categorically m the 
negative 

(1) I have nevei used tt to denote absolute tempera 
tuie (2) So far as I know I have never used the form 
300° tt and never shall, if it is m any one of my volumes 
it is a mispnnt, it shocks my osthetio sense to see 
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it printed in Nature. (3) 1 have never known a 
meteorologist use the Kelvin absolute scale to express 
the temperature of the air numerically. 

What many of us use is the temperature as read 
on an ordinary thermometer with 273 added, either 
by the instrument maker, the observer, or tho com¬ 
puter. The result is often loosely called absolute 
temperature, and may be so called anywhere except at 
one's writing-table. With rather surprising emphasis, 
the most incisive of my scientific friends insist upon 
drawing a very marked distinction between it and 
the absolute scale, a distinction which I find it im¬ 
possible to repudiate or ignore though numerically 
(about a tenth of a degree) it is of no importance. 

Equally I find it impossible to regard the so-called 
absolute temperature as something of the aamo order 
as a scale, be it ‘C’ or ‘F’ with an arbitrary tore. 
The one connotes energy ; the others connote only 
the reading on a scale and have no dimension. To 
my mind thoro is the same difference betwen the two 
as there is between volts, amperes, or microfarads 
and the number of degrees of deflection of a sjiot of 
light on the screen of a galvanometer. 

I have called the measure of energy by C l 273 the 
1 tereentesimal temperature ’. To-day, for the at¬ 
mosphere, I would prefer to call it the thermancy and 
leave temperature to retain its popular usage ; but, 
so far as I am eonoemed, the opportunity for that 
has been allowed to go by. 

While I was writing' diseuisive meteorology or 
discursive physics, I caine upon a paiagraph in a 
preface by Prof. Ernest Barker of a book on national 
character which appealed to me so strongly that I 
may be excused for quoting it. 

It is idl|xissible to think clearly with Protean 
terms j and tho first necessity of argument is the use 
of clean wolds winch are always used to denote the 
same things and connote the same attributes. To use 
a single word when thiee or four different ideas are 
in question and to use it now for one and now for 
another of the ideas, is a confusion of ideas and of 
aigument.” From that point of view I was quite 
pleased with ‘ tereentesimal temperature ’ as dis¬ 
tinguishing what I was using from voidable absolute 
tenqierature as well as from ' (" or ‘ F ’. 1 thought 
it a clean, crisp note direct from the International 
Bank of Scientific Intelligence, Ltd., which still koops 
my small account. It never occurred to me to regard 
it as a hit of old newspaper picked up from the scrap- 
heap of abortivo scionco, and criticism notwithstand¬ 
ing. I do not so regard it even now. 

As to tt for a symbol of quantity, I have only to say 
foi that, that it is new and crisp and quite useful. 
So is another piece of ap]iarent duplicity, namely, 
66 for nressuro-gradient in absolute units. Any other 
symbol that is used for either lias been overworked 
for yoars If the reviewer or any other of my scientific 
fnends who havo to face tho terrible ' 

of the physics of the atmosphere will gr_ 

double letters a trial, with tho understanding that 
always and everywhere they will carry exactly the 
same meaning, he will find them, as I have done, 
extraordinarily convenient. Napier Sha 1 

July 21. 

Isotope Effect In the Spectrum of Boron Monoxide: 
Intensity Measurement* and Structure of the 
fl-Bands. 

-of the intensities of the lines n 

four bands in the p system of boron monoxide excited 
by active nitrogen have enabled the intensity ratios 
of the B ll O and B 1# 0 bands to be determined. Each 
band has been measured on two plates, and the in 
tensities of the corresponding lines in the two isotopic 
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bands compared. The following table gives the mean 
ratio of the lines for each of the bands, for each of 
tho two plates: 


Hand 

l— 

*->5 

2-*8 

8->-7. 

Intensity 1 

3-36 

3-34 

360 

430 , 

B u O/B 10 O J . 

3 46 

3 22 

3-17 

4-38 1 

| ■ • ■ 

3 41 

3 28 

334 

4-34 I 


Tho first three agree quite well, but differ from the 
result for 3—>-7 by an amount considerably groater 
than tho probable error , it is most unlikely ttiat the 
discrepancy is due to ‘ blending ’ with linos of other 
bandR The result apjiears to show a real difference 
in the intensity ratios of the isotopic bands for 
different vibration transitions. It is possible that 
the difference is due to some selectne excitation pro¬ 
perties of active nitrogen. 

These results may be comjiared with the isotope 
ratio calculated from the atomic weight of boron. 
Taking II 0110 and 10 0136 foi the atomic masses 
of B 11 and B 10 respectively (F. W. Aston, Proe. Roy. 
Soc , 115, 487 ; 1027), and 10 H2 for tho atomic weight 
of boron (German Atomic Weights for 1027), the 
calculated abundance ratio of the isotopes is 4 22 : 1. 
There appears to be a possibility that the atomic 
weight of boron vanee according to tho source from 
which it is obtained (H V. A. Briscoe and P. L. 
Robinson Jour. Chem. Soc., 127, 090; 1926), and 
since the atomic weight of the lioron used in the in¬ 
tensity measurements has not been determined, the 
calculated isotope ratio must be regarded as uncertain. 

It appears from the above measurements that, in 
tins onso at least, the intensity ratios of isotopic bands 
do not give a true measure of the relative abundance 
of the isotopes as they occur in nuture. 

Structure or the P-Bands or Boron Monoxide. 

It lias boon known for some time that only one 
scries of lines occurs in the p bands of boron monoxide 
excited by active nitrogen, whereas in the same bands 
excites! in .the aro, a second senes of approximately 
equal strength up|>ears (R S. Mulhken, Phyii. Rev., 
25, 259 ; 1925). It was suggested by Mulliken (loo. 
cit ) that the P branch was missing m both cases, tliat 
the two Renes in tho arc were electronic doublets con¬ 
stituting an R branch, and that only one member of 
the R branch doublet was excitod in active nitrogen. 

The arc hands have been examined with a Hilger E 1 
quartz spectrograph, and it was found that the lines 
in both series are very close doublets, tho doublet 
sejiaration increasing with distance from the head. 
Tho frequencies of tno linos in tho 0—>1 and 0—>-2 
bands have been measured (neglocting the fine 
structure), and good agreement of tho combination 
differences for the excited state of the two bands is 
found, if the two senes are assumed to be P and R 
branches, the P branch being the w es which aptiears 
only in the arc. The lower state « mbination differ¬ 
ences for the 0—>-2 band then agree very well with 
those for tho 0—>2 band in the a system (W. Seheib, 
Zett. f. Phymk, 60, 74 j 1930), which has tho same 
final state as the p bands. 

From these considerations, it aptiears practically 
oertsm that doublet P and R branched of approxim¬ 
ately equal strength occur m the aro p bands, whereas 
(see Mulhken, above reference, for possible exceptions) 
only the R branch occurs in the bands exoited in active 
nitrogen; it is not known whether this branch is 
double or not, as the rotation structure is not suf¬ 
ficiently developed in this ease to enable the doublets 
to be resolved with the instrument employed. 
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i 1 rom tho above meaKUreraeuts a preliminary v alue 
of B 0 1 53 cm 1 in obtained The values of B aro 

already known from the work of bcheib (loc cit), 
since the a and ft bands have the same final state 
A 1 11 ion 

Physical Laboratory, 
l niveisrty of Utiecht 

Sputtered Nickel Films and the Synthesis of 
Ammonia 

I HAVhi recently found that whin a film which has 
boon sputtered from a nu kel cathode in an atmosphere 
of nitrogen is afterwards heated to 150° f 01 mote 
in hydiogen ammonia is pioduced Ihe pioctss un 
doubteelly consists in tho loduction of a mtn le of 
nickel formed in sputti ling the quantity of ammonia 
—10 20mgm for a film ot jx,rhaps 200 sq cm -chicks 
reasonably well with the amount of nitiogcn absorlnd 
in sputtering Heating in a large i xr i ss of hydrogen 
with added nitiugen lias not as jet bien found to 
incioaso appreciably the yield of ammonia, so the 
process does not appt ai to be catalytic in the oulmniv 
sense—foi the jncssuiis and timperatlin s tmd so 
fai 

Ot course tin pi cm 1 uc turn of ammonia fiom nitudis 
» common (of the Vijm k process) unit tin mtilde 
of nickel is not unknown (sco for oxoniple llcilbj 
and Henderson Jour Chan S or 79 1251 1001 

Voumasos C It 168 8H9 1919) I he chief novc lty 

in the picsent work aside hem the rnitheMl of pin 
iluction of the nitiule is the comparatively low tom 
piature at which tho u action takes place Hus I 
is probably due to the nitndi being pioduced in ' 
sputtenng hi a vciv finely diMded form (although 
doubtless still eiystallmi et Ingi isoil and Hanawalt 
Pli/s Itei . 34 975 1929) 

It may be [ximti d out that tho sputUnng pioctsb— 
when uweil under conditions such as the pusint of 
relatively high gas messuie and low voltage—ofteis 
a method hitherto little used for thi formation ot 
many unusual compounds ot quasi compounds 
With the metal (piobablv) in the \apour state and 
the gas largely exiitnl combinations an iiitauily 
to be expected (et v Hippel Ann d Phya ,81 1072 
1926) ll tbev aie at all possibli (iniilitions of 
eurrint density anil gas picssuio mo likely to bo 
seunewhat cutical In tho piescnt case mtrogin is 
most lapidly absorbed in sputtenng when the picssuio 
is about 0 5 mm with a i uncut density around half 
amilhamperc per sq cm of film suiface, at 1500 volts 
Too high a c uni nt oi insufhc lent cooling bleaks down 
the i ompound as fast as formed Heating to J00 t 
decomposes this nitiuli driving off the gas anil leu\ mg 
a crystalline film of metallic nickel If pun corajaiiinils 
aie to lie fonncil m this way the cathode should bo 
in a thin strip form wlmli ran be given a pielimmary 
heating to ledncss foi some time as otherwise tho 
gas released from the metal in sputtering forms a 
senous souice of contamination 

L R IvrrasorT 

Department of Phy sn s 
Cmvcrsity of \\ isconsin, 

July 0 


Spitsbergen Whale Fishery of the Seventeenth 
Century. 

As is well known in the seventeenth centmy a 
right whale haheiv was {rosecuted in the inlets of 
West Spitsbergen the whahs being taught by boatH 
launched from tho shun Were the whales taught at 
this fishery Greenland whales as is asserted oi were 
they, as seems more likely, Atlantic whales ? 
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In 1827, on May 14 Pariy 1 found Mauritius Bay, 
on the shore of which Ismeerenberg, the Dutch whaling 
station, stood, still ft oxen over tho odgt of the land ice 
or land floe extending acioss its mouth from Hakluyt’s 
Headland to Vogel Sang in 1880 on July 20, the 
late Mr Leigh Smith* found hair Haven blocked 
w ith ice , ana last year in June according to a Danish 
Metooiological Office rcpoit, 8 hoi eland Sound was 
still frozen over 

lakmg the foregoing and certain other facts eon 
nected with the ic e into c onsideration the inshoi efisheiy 
of the seventeenth century must ha\c been proses uted 
in July and August months m whuh the inlets of 
West Spitsbergen an usually fiee tiom land ice’, 
that is tho ice that foims in tutu in the wmtci months 
Until this kind ot ice hieaks and dnits away the 
tisheiy could not Ik piosocuteel b> boats launched 
fiom the slioic 

Tho Greenland w halo is a migiatoiy animal keeping 
amongst in in the neai v icimtv of the polai it e and 
in watei having a tcrrqioiatuie uevei much above 
its freezing point At cording to the logbooks of 
Seine shy semoi it was only seen neai Spitsbergen 
in Apnl In May and June it had to be looked for 
amongst orntar tin ici linlf way between Spitiibeigcn 
and t.ieenland and ■ ven this situation it usually 
descited in tho lattei month In July and August it 
hail usually to he looki d foi in a lowci latitude nt ar 
the Greenland coast, but in that situation it was 
si lilorn seen except in limited numbers and only whin 
tile i c was plenty of ice 

Tho Atlantic whale is also a mipatoiy animal, 
migrating north in summei and south m wintei but 
it prefers ice free waters with a tem|ieratuic well above 
then freezing jKunt In ici cut yi ais it has been seen 
so far ninth as It eland and Beai Island anil west of 
Spitsbetgen whoic the tempei atme of tho watei is 
unusually high it maj quite well havi gone still 
faithci not th Robbbt \\ (bay 

hxmouth, July 14 



Distribution of the Pigmy Hippopotamus 

l nut Majoi Hans Schombuigk s sonicli in 1011 12 
for the headquarters ot tho pigmy liipi>opotamiit» 
(Chot rr paialiberiensu) little# was known of ltsdistrdm 
tion oxeopt that it hailed tiom the euuntiy to which 
it owes its specific name Schombuigk found that it 
extended from the i oastnl belt of I ibe mb bai k to tho 
beiunelary of blench Sudan but how fai it spread 
along tho coast into Siena Leone and Iieneh Ivery 
C oast he could not eliseover ( Distnbution and Habits 
ot tho Pigmy Hippopotamus in 17fA 1 mm lit ft N< u> 
York 7oo Sue 1912 (puh 1913) pp 111 120) His 
farthest oast ice end is fiom Du Quean (Dukwia) River, 
on the boundaiy betwocn the Mamba and tho Hassa 
(.ountry about 10 15 W long 

Two skulls, recently presented to tho Royal 
Scottish Museum by Mi ) li I Mackav were given 
to him m 1928 by the chief of Abo lne animals to 
which these skulls belonged lived m marshy ground of 
limited area not far from the banks of the Niger and 
within a hundred miles of its mouth moio than a 
thousand milos west of previous records I do not 

r 'lfy the locality more definitely, because although 
animals are sufficiently numerous to warrant the 
attentions of a professional native hunter who spends 
most of his time in the diy season hunting them, they 
might readily be exterminated owmg to the circum 
scribed area inhabited, and in spite of tho moderate 
protection granted by law 
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There u a possibility of geographiool differentiation 
in suoh a colony, especially if it be a very isolated out¬ 
post I add, therefore, the chief dimensions of the 
skulls, in ram 

Length along face, premaxilla to occiput, 310, 311, | 
oondylobasal length, 297, 299 , rygomatic breadth, 
186, 196 6, least inter orbital breadth, 93 6, 96, 
nasal, 162 6, 147 6, greatest oombmed breadth of 
nasals, 38 6, 40 , occipital depth (median), 89, 86 , 
mandible, 242, mandibular tooth row, including 
canine, 180 6 , ditto excluding canine 144 , maxillary 
tooth row, including canine, 164, 166 6 , ditto exclud 
rag canine 136 6, 142 , 3rd upper molar, 21, 22 , 3rd 
lower molar, 27 

In the above list the first number refers to skull 
1929 176 1, the second to skull 1929 176 2, of which 
the lowor jaw is missing Jamfs Ritchie 

Royal Scottish Museum, 

Edinburgh, July 7 


X-Ray Spectra and Chemical Combination. 

The element sulphur offers a very interesting case 
for the effect of chemical combination on X ray spec tra 
Lindh has already established remarkable changes in 
the K absorption edges of thus element with varying 
valency (see Siegbahn bpectroscopy of X rays , 
pp 146 147) The A/S lines of this element also show 
peculiar changes, especially regarding relative mten 
sity and structure of /9j and p K lines in various ohemical 
compounds of sulphur In the course of a study of 
the X ray spectrum of sulphur and its compounds, I 
have made the surprising observation that one line, 
with the wave length 6043 X U (apparently identical 
with the Kp, lme listed by Hjalmar), is emitted by 
certain sulphur compounds, but not by puro sul 
phur or by certain other chemical compounds of this 
element 

It has been found that sulphates of lithium, sodium, 
potassium, rubidium, cranium, silver, and mercury, as 
well as the sulphides of sodium, potassium, strontium, 
barium, and cadmium, give quite an intense Kp t lme, 
whereas in the sulphides of copper, silver magnesium, 
zinc, mercury, lead, and molybdenum this lme is en 
tirely suppressed £ or sulphates of copper and mag 
nesium and the sulphide of calcium a faint indication 
of this lme is obtained In all oases a copper anti 
cathode was used 

The ordinary speotial lines so far known are all of 
atomic character, that is. they are emitted on transi 
tions between lovels belonging to the atom of the free 
element In some oases, especially with light elements, 
an influence on the wave length and the structure of 
the lmes by adjacent atoms has been found The ob 
nervations here reported seem to indicate the exist 
enoe of a new type of X ray lmes arising from transi 
tions within a molecule 

Details of this communication will be published else 
where G B Dkodhab 

Physical Laboratory, 

University of Uppsala, July 11 


Mortality amongst Plants and Its Bearing on 
Natural Selection. 

In a communication in Natubb of May 31, p 817, 
Prof E J Salisbury describes some exact quanta ts 
tive observations on the mortality whioh takes place 
in the seedling condition of flowering plants, and he 
points out the bearing of these facta upon natural 
selection The sycamore furnishes another good 
instance of this high infant mortality, since almost 
every year the tree produces an abundance of viable 
seeds The winged mdehisoent fruits provide a very 
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efficient means for seed dispersal, and seedlings bear¬ 
ing the first pair or two of young foliage leaves are 
plentiful is almost every situation throughout the 
Bummer It is well known from experience that only 
a very small fraction of those seedlings will ultimately 
survive, or even pass beyond the two leaved stage, 
and grow into trees 

home light might be thrown upon the problem as 
to which, if any, charaoteis possessed by tne seedlings 
are of help in bringing about this apparent survival 
of the fittest, if observations were made upon the 
causes of this excessive mortality Is it due, for 
example, to unfavourable climatic conditions, too 
much or inauffioiont light overcrowding, insect or 
other animal enemies, fungus jieets, etc ? Informa 
tion upon this point, which so far as I am aware has 
not previously receivod attention, cannot fail to be of 
interest A W Babtlftt 

Armstrong C ollege, 

Newcastle upon Tyno 
Inly 14 

Simultaneous Electronic Transitions In 
X-Ray Spectra 

In a letter to Natubb of Oct 26, 1929, by D Coster 
and M Wolf, the results were published of some 
investigations on the fine structure of X ray abaorp 
tion edges of copjier and zinc 

Whereas with oopiier a very complicated fine 
structure was easily obtained, in the case of zinc, in 
the beginning, no fine structure at all could be observod 
Mr Suekichi, howover, recorded a fine structure of 
the zinc A edge of zinoblende when this crystal was 
used as analysing crystal (Nature, Mar 29, 1930, 

609) In tne meantime, m continued experiments, 

have succeeded at last in observing also a fine struo 
ture m tho case of rinc, when metallic zino foil was 
used as absorbing screen This fine structure of zinc, 
however, seemed to be less pronounced than that of 
copper 

Experiments are in progress to measure the vana 
tions in the absorption coefficients in the fine structure 
range of the K edges of copper and zinc m order to 
draw more definite conclusions about the probability 
of simultaneous electronic transitions m both elements 
M Wolf 

Natuurkundig Laborstonum der 
Rijksumversiteit, 

Groningen 

The Quantum Theory of Chemical Valence. 

Dr 7 0 Siatjcb has shown m a most valuable 
paper [Phya Rev , Vol 34, p 1293 , 1929) that one 
can develop the complete theory of atomic states 
(multiplets) in a simple way without the application 
of the methods of the group theory This is of con 
nderable importance, for the difficulties of these 
methods interfere greatly with the understanding of 
the simple relationships which are derived I should 
like to point out (no doubt Slater has already done 
so himself) that one can treat the theory of the inter¬ 
action of several atoms m the same simple way and 
indeed more exactly than merely to the first approxi¬ 
mation One obtains the results first obtained by 
Heitlor and London with help of the methods of the 
group theory and, furthermore, the valence forces 
between atoms m all various excited states In the 
interest of the further propagation of Slater’s ideas, 
I shall in the near future publish these considerations 
in greater detail in the Zextaehrt/t Jur Pkyttk 

M Born 

Institut fur theorstisohe Physik, 

G6ttingen, July 11 
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The Great Barrier Reef of Australia* 

By Dr C M Yonob Leader Great Barrier Reef Expedition 


AUSTRALIA possesses in the Great Barrier 
Reef the largest and most impressive senes 
of coral reefs m the world The realisation of the 
unique opportunities so presented for scientific 
research—geological geographical and biological— 
led in 1922 to the formation of 
a Great Barrier Reef Committee 
with headquarters at Brisbane 
Its chief promoters were the 
Right Hon Sir Matthew Nathan 
at that time Governor of Queens 
land and Dr H C Richards 
professor of geology m the Um 
versity of Queensland Valuable 
work of a geological and geo 
graphical nature was earned out 
ana then in 1927 following re 
presentations by Sir Matthew 
Nathan on his return to Great 
Bntam a Bntish Association 
Committee was formed to organ 
ise an expedition for the Dio 
logical investigation of the Great 
Barrier To the expedition 
which sailed in May 1928 was 
attached a geographical section 
organised and largely financed 
by the Royal Geographical 
Society 

The position of the coral 
reef controversy at that time 
can best be realised by a study 
of Prof W M Davis s book 

The Coral Reef Problem 
published in 1928 irora the 
time of Darwin it has been 
regarded as essentially a goo 
graphical problem Ab a matter 
of common experience it is known 
that reef building corals live 
only in water 20 fathoms or less 
in depth and in temperatures 
at or above 20° C Although 
Madreporanan corals flourish 
even to the fringe of the polar 
oceans and in the deep seas 
they never form true reefs— 
unless we include the banks of 
Lophohelta prolifer in the deep waters of the Nor 
wegian fjords—except m the tropics Where in 
these regions they occur depends on the presence 
of a suitable substratum namely a platform not 
deeper than 10 fathoms and where there is never 
any serious admixture of fresh water or extremely 
heavy fall of silt Cold currents from the poles or 
the upwelling of cold water from the deep seas 
inhibit their growth and are responsible for the 
absence of coral reefs fiorn the western coasts of 
the great continents 
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Darwin divided coral formations into fringing 
reefs barrier reefs and atolls The first develop 
m the shallow waters round the coasts of continents 
and continental or volcamo islands and their 
origin is clear and undisputed The others grow 



up far from land the ugh in the cose of the former 
in clear connexion with it and the mystery of the 
origin of the platform on whioh they have developed 
w the coral reef problem Little is known of the 
biology of corals few have been examined when 
alive and the long eontmued and careful mvestiga 
tions necessary for the full elucidation of their 
life histones growth food and manner of function 
ing and the numerous factors whioh control these, 
havo seldom been attempted It was to fill in 
some degree this great gap in scientific knowledge 
that the expedition worked The results it obtained 
from investigations into the nature organisation and 
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life of the unique marine communities known as 
coral reefs will constitute its main contribution to 
the science of marine biology 

The senes of reefs which are grouped together 
as the Great Barrier Reef of Australia run roughly 
parallel to the north-east coast and, in the words 
of Jukes, one of its early investigators, may be 
said to commence with Breaksea Spit, in S lat 
24° 30', and extend to Bnstow Island, on the coast 
of New Guinea in S lat 9° 15' ” Measured in 
a straight line, this is 1260 statute milee (Fig 1) 
It muBt dearly be understood that these reels do 
not form an unbroken chain, like a gigantic break 
water, although they certainly possess the function 
of one by sheltering the coastal waters from the 
Pacific storms The term Barrier Reef is here one 
of convenience rather than accurate description 
We are dealing with a vast senes of reefs which 
have grown up on a shallow submarine platform 
of immense length and, m its southern portions, 
of great width 

The most southern roofs, immediately north of 


deep enough for ooean going vessels to negotiate, 
comprise the southern half of the Great Barnet 
North of Cairns, about latitude 17°, the reefs 
really do begin to assume the character of a true 
banner The submanne platform becomes nar¬ 
rower and the reefs extend to its outermost margin, 
so that in places depths of 1000 fathoms are reached 
only a few miles beyond the reef Thus was the 
region in which the expedition worked, the head¬ 
quarters, Low Isles, being some fifty miles north 
of Cairns Iho lagoon ohannel narrows from 
twenty miles at Cairns to a little more than five 
opposite Cape Melville 200 miles farther north, 
beyond whieh it becomes much wider owingto 
the deep inlet of Pnncess Charlotte Bay The 
reefs, however, continue to run roughly parallel to 
the coast for another 150 miles, but north of Cape 
Direction the coast runs north north west to Cape 
York, but the reefs almost duo north, so that they 
are separated by a channi 1 eighty miles wide from 
the far north of f ape York Pomnsula 

Within the Torres Strait, itself a shallow water 



Breaksea Spit, are a senes of isolated islands, first 
Lady Elliot Island and then the Bunker and the 
Capncom Groups, all in the region of the Tropic 
of Capricorn The reefs are oval in outline, each 
with a sand cay covered with dense vegetation 
upon it Although they extend so much as 
60 miles from the ooaet, none of the islands is on 
the edge of the platform The Capncom Group 
is separated from the remainder of the Bamer 
Senes by the Capncom Channel, which is con 
siderably deeper than the waters between the 
Bamer and tho mainland (which seldom exceeds 
20 fathoms) and through which vessels pass to 
enter the steamer channel withm the Bamer 
whioh leads to Thursday Island and the ports of 
the Far East 

The Bamer Senes proper may be said to begin 
with Swam Reefs, a confused mass of reefs fifty 
miles wide and separated by a distance of about 
one hundred miles from the mainland These reefs 
are httlo known, they are separated from one 
another by mtneate channels, snallow and full of 
coral patches** They are m no sense bamer reefs 
Similar reefs, but not extending over such wide 
areas and coming gradually closer to the coast, 
and separated by occasional channels wide and 
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area, the Bamer forms the outer margin of the 
vast senes of reefs which extend between the 
coasts of Cape York Peninsula and New Guinea 
Such, then, is the general disposition of tho 
Groat Bamer T he origin of the great submanne 
platform on which it stands is, and is likely to 
remain so for many years to come a great geo 
graphical problem Mr J A Steers, tho leader 
of the Geographical section of the expedition, has 
summarised elsewhere 1 the various opinions that 
have been held Some have thought that it has 
been out by the seas, possibly when the level of 
the sea was lowered during the glacial penods, 
others that it has been formed by a sinking of the 
land Upholders of the latter—and more probable 
—view are divided into those who regard the 
platform as having been built up by corals, that is, 
a fnnging reef which has grown outwards owing 
to a sinking of the coast, as Darwin postulated, 
and others who think that the coral forms only a 
thin vtneei over the surface of a pro existing 
platform formed by tho submergence of a coastal 
plain There are various views as to the manner 
in which this submergence may have taken place, 
but Mr Steers, with the majority of recent workors 
on the subject, ascribes it to faulting 
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The shallow lagoon channel contains innumerable 
islands Many of these are rocky, high, richly 
vegetated, and of great beauty They show every 
indication of having originally formed part of the 
land mass near them and constitute important 
evidence in favour of land subsidence Most of 
them are close to the coast, but Lisard Island 
seventy miles north of Cooktown, is sixteen miles 
from tho land These islands, hke the mainland 
coast wherever suitable, are usually bordered with 
fringing reefs 

In the far north of the Barrier lies a small group 
of extinct volcanic oones, the three Murray Islands 
and JDamley Island They have no connexion 
with the continental mass, and in general character 


Here in time a sand oay is formed which, at first 
entirely at the mercy of any change m winds and 
currents, gradually beoomes consolidated by vegeta 
tion and the formation around it about low water 
mark of a thick zone of beach rock This is sand 
cemented together by calcium carbonate precipi - 
tated among it when ram water whioh has fallen 
on the surface of the oay seeps through it at low 
tide and is evaporated at its surface 
On the windward side great banks of shingle 
accumulate and frequently form northward pro¬ 
jecting spits Behind the cover of these shingle 
banks mangroves have established themselves 
until as on Low Isles an almost impenetrable 
forest of Rkxzophora mucronata, fringed at a slightly 



and richness of vegetation resemble much more 
the volcamo islands of the Pacific, such as Samoa, 
Tahiti, or Hawaii 

The northern half of the lagoon channel is dotted 
with coral islands, of which Low Isles was a 
typical example Trees are abundant and are 
responsible for the name, Low Wooded Islands, 
which is gnen to them in tho “ Admiralty Pilot ” 
Owing to their protected position and proximity to 
the land, they have many unique features The 
oontours of the reefs are influenced by the South 
easterly Trado wind whioh blows with steady force 
for nine months in the year They are creeoent 
shaped with the point of the convexity facing 
south-east, the reef on this aide descending quickly 
into deep water On the lee side the water deepens 
much less quickly As a result of abrasion by 
the waves on the weather side, fragments of coral 
are broken off and earned round the reef to be 
accumulated in the area of dead ’ water behind it 
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higher level with Amcennta officinalis, is formed 
Infrequent openmgB amongst the tangled mass of 
strut roots give passage into central lagoons the 
black mud bottoms of which are exposed at low 
tide On the outer side the mangroves are being 
destroyed by the advancing line of shingle, on the 
inner side they are advancing over the reef flat 
towards the sand cay, and in certain islands, 
notably the Turtle Group, the two seem to have 
fused, the mangroves growing round the central 
sand cay 

The shallower water on the lee of the reefs is 
full of coral patches, flat-topped pinnacles of living 
coral Sudden storms from the north, sometimes 
of cyclonic fury, which occur during the summer 
months, break away this coral and throw great 
boulders high on to the reef surface, forming a 
boulder tract along the northern shores Boulders 
are also earned on to the south easterlyaide of the 
reef, but not to the same extent The general 
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suifaoe of the reef flat, whioh is some four feet 
above datum line, is composed for the greater part 
of dead coral, but there u an abundance of animal 
and plant life in the numerous p 
larly in the wide moat which is enclosed by the 
shingle rampart Around the sand cay there arc 
wide sand flats, while the mud of the mangrove, 
which supports a fauna and flora totally different 
from that of the reef flat proper, extends for some 
distance westward of the swamp itself 
The Barrier reefs may be divided, m the northern 
half m particular, into an inner and an outer senes 
The inner ones are a little higher than the outer 
reefs and not infrequently have sand cays, smallei 
and seldom vegetated, upon them The vogeta 


descend at a sharp angle to hundreds of fathoms 
The reef crest, never exposed except at the lowest 
spring tides, is cemented by LxthoUtamnton, whioh 
always, apparently, flourishes best in regions where 
the surf breaks, into a solid rampart, on which 
only a few stunted corals, sessile molluscs and the 
like, manage to lead a precanous existence 
Boulders of a gigantic size are occasionally to be 
seen, smaller ones will be rolled over the crest 
into the Bhallow water in the lee Here, as m the 
let of all reefs there is a great abundance of coral 
growth, the size of the coral covered boulders m 
creasing as the water deepens 

These outer and uinor reefs of the Bamer Senes 
all show the same moulding by the South easterly 



tion consists of coarse grass and creeping con 
volvulus, and Buch cays are often the haunt 
of vast flockB of sea birds, sooty terns, or wide 
awakes, and noddies predominating Even at 
half-tide the outline of auoh reefs is frequently 
indicated by the great boulders which fnnge them 
These ‘ nigger ’ or ‘ negro heads * have been the 
subjeot of muoh controversy, early workers on the 
Bamer considering that they have grown in ntu 
and were thus the evidence of reef elevation 
There can be no doubt, however, that, like the 
boulders on Low Isles, they have been cast up by 
oyelones Although present on the southern and 
central reefs, they are absent from the reefs about 
Murray Island, whioh is north of the cyolone belt 
The outer reefs are exposed to the full force of 
the Pamfio, on which there is usually a great swell 
even in the calmest weather Their outer slopes, 
clothed with living coral for the upper 30 fathoms, 
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Trade winds, though m tho case of the former it is 
so apparent, they frequently stretch almost 

_north and south along the edge of the sub 

marine platform, sometimes, as in the case of 
Ribbon Reef, for a length of fourteen miles, with 
only a curling back at the ends to show the effect 
of the prevailing wind The reefs of the Capricorn 
Group, south of the Trade wind belt, are not 
moulded in this way The occasional deep channels 
between the outer reefs which give passage for large 
vessels from the Pacific into the lagoon channel, are 
kept open by the effeot of tidal currents which run 
in and out with the flood and ebb tides like a mill- 
raoo, with a speed of not less than 8 knots 
The accompanying section (Fig 2) across the 
platform shows the distribution of the fringing 
reefs, Low Woody Islands, rooky islands, and inner 
and outer ‘ Bamer ’ reefs, and the sudden descent 
into deep water off the edge of the platform 
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Between thirty end forty genera of corals and 
well over one hundred species are concerned with 
the formation of these reefs Probably no region 
in the world is so rich in coral species They are 
assisted in their building action by coralline algfi, 
Lithothamnia, and by the minute calcareous 
skeletons of foramimferans, and also to a smaller 
extent by the dead shells of molluscs—foremost 
amongst which is the giant clam, Tndacna gxgas, 
which may attain a length of four and a half feet 
and a weight of four or five hundredweight The 
growth of corals, the study of which formed an 
important part of the programme of the expcdi 
tion, is greater than might be expected, oertain 
species doubling their size m six months Suoh 
powers of growth are necessary, however, if the 
reefs are even to mam tain themselves They are 
continually being battered by the seas, they are 
subject to the destructive action of a host of 
molluscs and worms which bore through their 
skeletons until these are honeycombed with their 
tunnels, and even algae play some part in this 
destructive process Exposure during low spring 
tides invariably kills corals which nave grown 
above a certain height, thus maintaining the level 
surface of the summit of the reefs Near the 
coast the fringing reefs are in constant danger of 
being destroyed by great floods of fresh water 
running off from the land during the summer 
rainy season A striking example of this was 
furnished m 1918 when Stone Island Reef near 
Bowen was completely destroyed after 36 inches 
of ram had fallen m eight days 
The nature of communities known as coral reefs 
is too great a subject to discuss here, a detailed 
census of the population of different reefs and 
different zones of them was undertaken by the 
expedition Corals themselves, it was found after 
careful studies, live on the minute floating animal 
life of the seas—the zooplankton—for the capture 
and digestion of which they are admirably equipped 
They contain withm their tissues vast numbers of 
minute algae, zooxanthellse, which dispose of the 


I waste products of coral metabolism, and provide, 
as a result of their photosynthetio activities, 
abundant supplies of oxygen (possibly of vital 
importance in view of the density of the population 
on a typical reef), but do not, as has been thought, 
play any great part—if any at all, the matter is 
still mb judux —in the nutrition of the coral 

The conditions in the seas which bathe the reefs 
are of primary importance, they control the food 
supply and the ‘ climate ’ The ohanges in the 
physical condition and in the principal chemical 
constituents—notably those which oan be utilised 
as food by plant life—are far smaller than occur 
in temperate seas The plant and animal plankton 
is also much poorer and showB fewer fluctuations, 
but there is no reason to doubt that the latter 
provide all the food required by the corals, which, 
in spite of their apparent bulk, are really thin 
sheets of living matter spread over a great surface 
of calcareous skeleton Life on the Bea bottom, 
as revealed by dredging and trawling, is abundant 
where the bottom is rooky or sandy, but very poor 
in the inner parts of the platform where it is oovered 
with a soft mud Fish, not unnaturally, are abun¬ 
dant in the former regions and scarce in the latter 

The reefs are a source of both profit and loss to 
Australia They are rich in a number of com 
mercially valuable animals, notably pearl shell— 
the smaller black - bp {Pinctada margaratifera ) 
everywhere and the large gold lip (P maxima) m 
the Torres Strait and farther west—the large 
Trochua shell from which pearl buttons are made, 
edible oysters of various lands, bfiohe de mer 
(Holothunans), both edible and tortoise Bhell 
turtles, dugong, many kinds of fish, while sponges 
of some commercial value are present In its 
capacity as a breakwater the Barrier Reef has 
gamed for the eoeloeed steamer ohannel the title 
of Australia s Grand Canal, but it is a canal full 
of dangers from reefs and, m the summer, from 
cyclones, and loss from shipwreck forms a very 
senous item m the debit account 

1 Chcenphieai Journal vol 74 Ho* 8 *nd 4, 1929 


The Discovery of a Second Braincase of Sinanthropus. 

By Prof G Elliot Smith, F R S 


A T a meeting of the Geological Society of China 
- in tho last week of July, Prof Davidson 
Black announoed the discovery of another skull of 
Peking man 

In Natubx of Mar 22, 1930 (p 448), an account 
was given of the discovery of a senes of remains of 
Sinanthropus culminating in the recovery of an 
almost complete braincase by Mr W C Pei on 
Dec 2, 1929, while oleanng a sheltered recess of 
the mam deposit at Chou Kou Tien Some days 
(Oct 28) before this skull was found, five human 
teeth were recovered from a spot higher up m the 
shaft (locus D of the excavators’ report), where they 
were associated with the skull of a large deer and 
some pieces of fossilised bone and blocks of stone, 
which were brought to the laboratory m Peking for 
examination 

This material was ' developed ’ during the third 
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week in June by the technical assistants working 
under Prof Davidson Black’s supervision, and he 
found that there were enough fragments, whioh 
fitted together, to form the greater jpart of another 
uncrushed skull of Sinanthropus He waited until 
the return to Peking of Dr Wong (Wong Wen Hao), 
the Director of the Survey, before making the 
public announcement of hu important discovery 
For reasons which are not yet clear to those who 
have not seen the actual specimens, Prof Davidson 
Black regards the skull found on Dec 2,1929, as that 
of a young woman, and the oalvana the discovery 
of which is now reported is in his opinion that of a 
young adult male It conforms to tne same general 
type as the skull previously found, and its propor¬ 
tions are similar But the braincase is not so 
thick and the frontal eminences not so pronounced 
The most interesting new fact revealed m this 
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disoovery is the nature of the root of the noee, i 
which is broad and flat and quite unlike that of 
Piltdown man 

The newly discovered skull was found in associa 
tion with a number of teeth which can be assumed 
to have belonged to the same individual This 
fact adds to the interest of two mandibles found in 
1928 in association with the crushed parts of the 
respective bnunoases 

The remains of four skulls of Sinanthropus and 
teeth of at least six other individuals have so far 
been found Thus there is available for study in 
China a much richer material of early Pleistocene 
man than the fragments of the individual specimens 
of Pithecanthropus and Eoanthropus provide 
Moreover, the geological age of the Chinese fossils 
can bt established with more certainty than that 
of the other two nnmitive genera, which are 
assumed to be roughly contemporaneous 

The fossils from Java and Sussex wore found in 
gravels, where they had been deposited by running 
water Although there is little doubt which of the 
heterogeneous fossils found in these gravels were 
contemporaneous with the human remains, in the 
case of the men of Peking, who left their bones in 
the cave where they lived, there is less room for 
doubt that the bones of animals deposited alongside 
them provide more certain data for the estimation 
of their geological age Thus the olaim made by 


P6re Teilhard de Chardin and Dr C C Young that 
Sinanthropus lived m Lower Pleistocene times rests 
upon a surer foundation than the Bimilar claims 
that have been made in the cases of Pithecanthropus 
and Eoanthropus 

Further, the conditions under which the die 
covenes are being made at Chou Kou Tien hold out 
a greater promise of further evidence than m the 
cases where the fossils have been scattered by 
running water Thus a senes of fragments have 
already been recovered every autumn since the 
type tooth was recovered in 1927, and it is not un 
reasonable to expect that much more still remains 
to be found m this cave, and possibly in other fossil 
beds m the neighbourhood So far no worked tools 
have been found m the cave , but if Buoh should be 
recovered, their association with the human re 
mains will be less uncertain than m the case of the 
other Pleistocene men’s implements 

For these reasons, in addition to the intnnsio 
interest and morphological significance of the 
skulls of Sinanthropus, the discoveries in China 
have an importance which is unique It is a 
matter for congratulation that the investigation 
of thiB site should have fallen into such com 
potent hands and that ample facilities and skilled 
assistance should be available for the work, which 
is being conducted with groat thoroughness and 
insight 


News and Views. 


Pbof Fluor Smiths announremont in another 
column of this issue that Dr Davidson Black has re 
constructed still another skull of Peking man from 
matenal obtained from the now famous cave of C hou 
Kou Tien is assuredly welcoino though perhaps not 
entuely surprising hour skulls and teeth belonging 
to probably six individuals have now been obtained 
from this sour* e, and it is therefore evident that the 
fortunate explorers have lighted upon what must have 
been the final resting place and pei haps the home of 
a family group or horde of this type of early man So 
far, no implements have been found which would 
determine the cultural horizon of Peking man, but 
the conditions of discovery are such as to afford 
grounds for hope It is at any rate fortunate that the 
association of the remains with fossilised bones of 
animals assigned with some confidence to the Lower 
Pleistocene appears to place the date beyond question 
Dr Davidson Black has pronounced his latest skull 
to be that of a young adult male, while that found in 
December last is said to be that of a young woman 
Comparative study of the two will no doubt be fruitful 
of results A first inspection of the new skull has 
already yielded a new character of the nose in which 
■t presents a marked difference from the Piltdown 
skull A more detailed examination of the two skulls 
than is yet possible will be necessary before it can be 
determined what are the precise relationships of 
Peking man and other early types It is already 
clear, however, that these remains will make possible 
a further advance m the reconstruction of man's 
ancestral forms Prof Elliot Smith is sailing for 
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China on Aug 14, and in this connexion tho results of 
his personal examination of tho material will bo 
awaited with the keenest interest 

In the interesting little church at Longfleld, Kent, 
close to Fawkham btation, is to be seen the memorial 
window erected by some members of the University 
of Cambridge to the memory of Dr Thomas Plume, 
the founder of the Plumian professorship of 
astronomy, of which Sir A 8 Eddington is the 
present holder Though never rector of Longfleld, 
Plume for many years lived at Longfleld Court, just 
behind the church, and he diet! there on Nov 24, 
1704 At his death Plume was seventy four years of 
age, having been bom just three hundred years ago, 
m the Bummer of 1630 The exact date of bis birth 
does not appear to bo known but he was baptised 
on Aug 18, 1630, in All Saints’ Church, Malden, 
Essex, of which place his father was an alderman 
Educated first at Chelmsford Grammar bohool, 
Plume entered Christ’s College, Cambridge, and at 
the age of nineteen took the degree of M A Entering 
the Church, m 1658 he was made vicar of Greenwich, 
a living then in the gift of Richard Cromwell, and 
both Pepys and Evelyn speak of his excellent 
preaching This important living he held for the 
remainder of his life, but from 1679 onward was also 
Archdeaoon of Rochester 

Luca Lucas and Lowndes, the founders of two other 
famous professorships at Cambridge, Plume did not 
add to mathematical or astronomical knowledge, but 
he lived in an age when among men of education 
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■oms acquaintance with science was considered a desir¬ 
able acquisition Moreover, as vicar of Greenwich when 
the Royal Observatory was built, he became known 
to Flamsteed, and it is said that on Flamsteed’s 
reooromendation he read, Huygens’ “ Cosmotheorc* ” 
It is also said it was the perusal of this work which 
mduoed him to leave a part of his fortune to found 
a professorship and erect an observatory at Cam 
bridge Newton and Flamsteed were both connected 
with the arrangements made to carry out Flume s 
wishes, and when Roger Cotes was appointed to the 
Plumian professorship m 1707, the King’s gate of 
Trinity College was appropriated to his use, while the 
observatory erected over the gateway was described 
by Bentley as “ the oommodiousest building for that 
use in Christendom” In spite of the provision of 
the observatory, httle was accomplished m the 
eighteenth century, and a report of 1792 said that 
“ the professor had neither occupied tho said rooms 
and leads nor fulfilled the conditions for at least fifty 
years” Instruments and observatory alike had 
fallen into disrepair, and a few yeais later the observe 
tory was demolished A new observatory was built 
m 1822 , with the appointment of Airy as Plumian 
professor in 1828, astronomical studies at Cambridge 
were pursued with greater energy, anil under his 
successors much has been done to add prestige to the 
chair which perpetuates the name of its generous and 
enlightened founder 

Thk Earl of Harowood performed a useful service to 
the agricultural community by initiating the discussion 
in the House of Lords on July 22 on the position of tho 
Royal Veterinary Collego, Camden Town He pointed 
out that the position of the College was so desperate 
that unless further substantial guarantees of capital 
and income from Government and private sources 
were immediately forthcoming, the governors would 
have no alternative but to give notice of their intention 
to close and to refuse to accept any neiw students The 
annual deficit of the College is a diminishing one owing 
to the fact that students fees are increasing year by 
year and private subscriptions are also bringing in a 
larger yearly income , but the College buildings are 
m an irreparable state of disrepair and their entire 
reconstruction is an imperative necessity An appeal 
for the necessary funds to make the College worthy of 
its cause was made three years ago, but of the £350,000 
needed only £30,000 had been laised from those who 
have most to gam from the maintenance of tho supply 
of adequately trained veterinarians, namely, the great 
breeders of pedigree cattle, small farmers, sportsmen, 
and animal lovers generally The governors of the 
College had asked the Ministry of Agriculture and 
Fisheries for advice and a Departmental Committee 
was appointed This Committee reported a year ago 
and recommended that the governors should purchase 
for £20,000 the freehold of the land in Camden Town 
from the Ecclesiastical Commissioners, spend £280,000 
on new buildings, provide £26,000 for a research 
laboratory outside London and affiliated to the 
College, and guarantee an income of £21,000 No 
reference wee made m this report to the financial help 
the Government might be expected to give, although 
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the offer of £100,000 made by the Government in 1918 
presumably stall held good, although this offer had 
been contingent upon the College removing to Cam¬ 
bridge 

A turtheb apjieal for financial assistance was 
recently made to the Government by the governors of 
the College, whereupon a further Departmental Com¬ 
mittee was appointed which modified the above pro¬ 
posals by suggesting that the purchaser of the freehold 
was unnecessary, that £260,000 instead of £280,000 
be spent on new buildings, towards which the Govern¬ 
ment would be prepared to contribute £70,000 in 
addition to pound for pound of the subscriptions 
laised from private sources Further, the Govern¬ 
ment was prepared to make a final grant of £60,000 
when the sum collected by the governors from all 
sources had reached £200,000 This offer Lord Hare 
wood, Lord Ernie, and othere characterised as not 
sufficient to justify the governors committing them¬ 
selves to keep the College open Lord Ernie sug¬ 
gested that the British Government lagged behind 
those of other countries in its encouragement of 
votennary education, citing the case of Germany, 
which provides £280,000 a year for this purpose 
After Lord Phillimoie had pointed out that he had 
been asked os the chairman of a veterinary sub¬ 
committee on tht pig , to emphasise the need for 
more attention to be given by pig breeders to research, 
but that it was useless for him to do so unless there 
were enough veterinary experts adequately trained to 
make use of tho results of such research. Lord De La 
Warr, on behalf of the Government, invited to a oon 
fere rice those interested m vetennaiy education and 
the future of the Royal Veterinary College, in order 
that the governors of that mstitution might recon¬ 
sider tho jxwition Since then, a further powerfully 
worded appeal has been made to the Government by 
Sir Memk Burrell, thairman of the governors of tho 
l ollege, in a letter to the Txmat Apparently thee© 
appeals have not been fruitless, for Lord Harewood, 
in his address to the eleventh International Veterinary 
Gongi ess, which he opened on Aug 4, expressed tho 
hope that the position of the Royal Veterinary College 
would soon be remedied 

A bkcknt Ordci in Council directs that the Lord 
President of the ( ouncil (Lord Parmooi), the Minister 
of Agriculture and Fishencs (Dr Addison), the Home 
Societaly (Mi dynes), the Secretaiy of State foi 
Scotland (Mr W Adamson), and the President of the 
Board of Education (Sir Charles Trevelyan) shall be a 
C ommittoe of the Privy Council for the organisation 
and development of agncultural research It w also 
ordered that during His Majesty s pleasure the Lord 
President of the Council shall be the chairman, and 
the Minister of Agriculture and Fisheries vice chair¬ 
man of tho Committee No information is vouch¬ 
safed regaidmg the relationships between this new 
body and the Develojiment Commission, the Agricul¬ 
tural Reseaich Council, and the Empire Marketing 
Board, all of which are concerned with the promotion 
of agncultural and fishenes research Presumably 
this new oommittee, the personnel of which is ex¬ 
clusively political, will undertake the task of eo- 



August 9 , 1930 ] 


NATURE 


213 


ordmating the efforts of these other important bodies, 
although the further announcement made in the 
House of Commons on Aug 1 by the Chancellor of the 
Exchequer (Mr Snowden) creates the impression that 
it will be oonoemed mainly with the appointment of 
ad hoc committees for advising the Government on 
schemes for the prosecution of research on urgent 
problems confronting the agricultural community It 
is to be hoped that the Government will make a 
further announcement or issue an explanatory memo 
randum defining more precisely the functions of this 
new Committee of the Pnvy Council and why it 
differs so radically in constitution from those already 
in existence foi the prosecution of medical reseal oh 
and scientific and industrial research 

The visit of H R H the Duke of York on July SO 
to the works of the British Aluminium Company at 
Port William N B , may be said to mark ui a quasi 
formul way the inauguration of the very notable 
hydroelectric undertaking known as the Lochaber 
Power Scheme which has been promoted by the 
company for the purpose of supplying power to its 
factory for the production of aluminium 1 he portion 
of the undertaking which is so far completed has been 
in operation for tho past few months but the plant 
at present installed with a capacity of 60 000 horse 
power represents only about half the energy available 
when the sources of supply are develojied to their full 
extent As if stands however the installation is of a 
remarkable character being the most important of 
its kuid in Groat Britain and ranking high among 
similar undertakings throughout the world The 
scheme is designed to utilise the impounded water 
contained m Loch Laggan and Loch Treig, at a height 
of about 800 ft above sea level, to drive turbines in 
the power house at Fort William a few feet above the 
name datum In order to connect the two locha and 
convey the water therefrom to Fort William, tunnel 
ling through the intervening mountain rock is neces 
nary for an aggregate distance of IB miles, and of this, 
a length of 16 miles, constituting the portion con 
neotmg Loch Treig with the Power House has been 
completed The Lochaber Tunnel as it is designated, 
is one of the longest tunnels in the world, and far 
longer than any other m Great Britain Its nearest 
rival on the Continent is the Simplon Tunnel between 
Switzerland and Italy, which is 12^ miles m length 
The Shandaken Tunnel for the water supply of New 
York is slightly more than 18 miles long, but m cross 
sectional area it is less than the Lochaber Tunnel, 
which is approximately circular and 15 ft in diameter 
The Power House at Fort William contains at present, 
five main turbo generator units each of 10,000 horse 
power The inception of the Lochaber scheme is due 
to Mr Murray Morrison, director and general manager 
of the British Aluminium Company, which in 1921 
obtained powers under the Lochaber Water Power 
Act for its realisation The engineers are Messrs 
Meik and Halcrow of Westminster 

A cbbbmohy of striking appropriateness took plaoe 
at Inohnadamph, in the wilds of the north western 
highlands of Scotland, an July 25, when a memorial 
to Dra B N Peach and Jolin Home was unveiled by 
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Sir John Flett Mi H M Cadell of Grange, who 
presided over a oompany which moluded many well 
known Scottish scientific workers, recalled the days 
when with Peach and Home he commenced the final 
survey of the much discussed structure of the Western 
Highlands, and gave a su mm a r y of the dispute which 
had oentred upon that complicated region, and had 
at length been settled through the labours of his 
former colleagues In dedicating the memorial Sir 
John i lett described its site aa properly selected m 
the centre of a remarkable area to which the dis 
oovenes and interpretations of Peach and Horne had 
given world wide fame a temple of geology to which 
geologists from all parts of the earth made pilgrimage 
He paid a warm tribute to the work of his friends to 
thoir spirit of co operation and goodwill and to the 
single mindedness of thoir scientific endeavouix The 
memorial a massive pillar of stone Bet on a height 
overlooking Loch Assynt carries a bronze tablet with 
tho inscription To Bon N Poach and John Home, 
who played the foremost part in unravelling the 
geological structure of the North W ost Highlands, 
L883-1897 An international tribute Greeted 1930 ’ 

Under the title of The Organisation of Mosquito 
Control Work Mr JohnF Marshall, Director of the 
British Mosquito Control Institute Hayhng Island, 
Hants has issuod a useful practical pamphlet Its 
contents formed lus presidential address m the 
Zoology Section of the booth oastem Union of 
Scientific Societies at the Portsmouth ( engross held in 
May last The object of this pamphlet is to describe, 
m simple language, the best methods of suppression of 
mosquitoes in England It is pointed out that these 
insects must be dealt with during the larval or pupal 
stages of their existence and that the most satisfactory 
method is to do away with the water in which such 
stages are passed This may be a simple matter in so 
far as water butts or small ponds are oonoemed With 
ditches, large pools, or marshes, drainage u required, 
but this procedure, for various reasons, is often quite 
impracticable , in such cases the problem is best dealt 
with by covering the surface of the water with oil or 
by mixing chemicals with the water so as to poison 
the larvaa In the caso of ornamental ponds or lakes, 
fish water bugs, and various other creatures which 
devour the eggs or larvae are to be encouraged, and 
the addition of oil or chemioals to the water is then 
undesirable or harmful 

Mr Marshalx gives a list of the British mosquitoes 
grouped according to their habitats or, in other words, 
according to the nature of the environment in which 
each species lays its eggs and where, in consequence, 
its larvse are to be found The first step to be taken 
is to find out what species are present, and when this 
has been done the anti larval campaign is simplified 
It then beoomes possible to seek out their breeding 
places and take necessary measures at the right time 
Indiscriminate oiling of all and Bundry collections of 
water is wasteful and of little use As an example it is 
mentioned that at a children s hospital where sleeping 
out of doors was part of the treatment, mosquitoes 
rendered this procedure impossible at oertarn times of 
the year All tanks and butts were regularly sprayed 
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with paraffin in the hospital ground*, without result. 
Afterwards specimens of the offending insects were 
sent to the Mosquito Institute, and the species was 
found to be Aede s punctor, which breeds chiefly in 
pine woods. A number of small pools occurred in 
the neighbouring woods, and sinoe these have been 
abolished further annoyanoe from mosquitoes has been 
avoided. Methods of identifying mosquitoes either 
from the larvae or adults are briefly described. It is 
further pointed out that adequate control work needs 
the services of an inspector who, after identifying the 
species concerned, examines their breeding places and 
advises whether the collections of infested water shall 
be oiled, poisoned, or abolished. The pamphlet, it may 
be added, can be obtained at the British Mosquito 
Control Institute, price W. 

It is now generally admitted that tho radiation of 
the sun varies when periods of a month or more are 
considered, and the comparison of data from different 
stations is justifying Dr. C. G. Abbot’s view that there 
also exist variations from day to day. In a paper 
entitled “ The Atmosphere and the Sun ”, published 
as No. 7 of vol. 82 of the Smithsonian Miscellaneous 
Collections, Mr. Clayton sets out his grounds for 
adopting two further conclusions, namely, that these 
solar variations are periodic, and that they provoke 
definite reactions in terrestrial weather, which be¬ 
have in a complicated hut still predictable manner. 
The first element of weather to bo affected is naturally 
temperature, but this is complicated by changes of 
cloudiness, and for the most part tho author deals 
with waves of pressure. As a result of a somewhat 
superficial discussion, ho concludes that there arc 
systematic differences between the pressure distribu¬ 
tion over the northern hemisphere associated with 
high solar radiation and that associated with low 
radiation, the effects changing from one latitude to 
another, from season to season, and from land to sea. 
The differences found are small, however, and as no 
criteria of reality ore given, it is impossible to tell to 
what extent they are accidental. The disturbances 
once set up travel like ordinary baromofric systems, 
and since the solar changes which cause them are 
periodic, the results are senes of supposedly regular 
waves of pressure m all parts of the world. Mr. 
Clayton thinks that when tho sudden changes of 
phase and amplitude which mar these ‘ cyclos ’ are 
understood their use will supplant all other methods 
of forecasting, but one fears that this day is very 
distant. Nevertheless, this is an interesting study, 
which opens out a distinctly promising line of investi¬ 
gation. 

Fubthkh light has been thrown on the development 
of the circle in Britain by iccent excavations earned 
out by Captain and Mrs. Cunnington on a site known 
as “Tho Sanctuary”, on Ovoiton Hill, between Mail- 
borough and Devizes. Stukely i coords that the 
double circle on Overton Hill was destroyed in 1724 j 
but nothing was known of it beyond the fact that it 
hod consisted of two elides of sareens, until Captain 
and Mrs. Cunnington succeeded in locating its jtosu- 
tion by ingeniously making use of a clue afforded by 
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Stukely’s theory that Avebury and “ The Sanctuary ’* 
were connected with serpent worship, and that Ave¬ 
bury was the body and Overbury the head of the 
serpent. An account of their excavations was pre¬ 
sented at tho annual meeting of the Wiltshire Archaeo¬ 
logical Society, of which a rejiort appeared in the 
Ttints of Aug. 1. The excavations revealed not only 
the position of the atones of the double circle, but also' 
holes in which had stood wooden posts forming six 
rings concentric with the stone circles. This site, 
being so closely connected with Avebury, thus links up 
the latter with “ Woodhenge ” (Dumngton Walls), 
tho forerunner of Stonehenge. One bunal only was 
found. With this was associated a small vessel of 
* boaker ’ type. It is, therefore, suggested that the 
original const ruction took placcm theearly Bronze Age, 
and thnt when later —still in the early Bronze Ago— 
Avebury was constructed ami the two sites connected 
by an avenue of standing stones, tho wooden posts of 
“The Sanotiuuy ” wore replaced by two circles of 
standing stones. Captain and Mrs. Cunnington have 
added fuithcr to their great services to British archeo¬ 
logy by purchasing the site on Overton Hill, and they 
now propose to leconstruct the wooden and stone 
circles by electing concrete pillars as they have already 
done on then previously purchased site of Woodhenge. 

In an article published in the Times for July 31, 
Dr C. Davison gives a now estimate of tho average 
annual loss of life by earthquakes. During the last 
century coveted by Milne’s great catalogue of destruc¬ 
tive earthquakes (1800-90), there are recorded by 
him 384 earthquakes of the highest degree of intensity 
and 010 of tho second degree—those of the lowest 
degree do not contribute sensibly to the loss of life. 
From 1601 to 1000, the number of persons killed by 
the most destructive earthquakes in Italy was 4223 
per earthquake, and by those of the second degree 
H-3, so that, if the same rates governed all earthquakes, 
the mean annual loss for the whole world would bo 
15,410. The stronger Ja]ianese earthquakes of the 
eighteenth and nineteenth centuries give an average 
of 3892 doaths per earthquake or of 14,100 every year 
for the whole world. Dr. Davison thus concludes 
that, on an average, fourteen or fifteen thousand 
persons are killed by earthquakes every year, a 
number that is much less than the number killed by 
motors annually m the United States, and not much 
more than twice the number killed m Great Britain. 

The three exjieditions which Dr. Johs. Schmidt 
describes m the “ Introduction to the Oceanographical 
Reports ” (Danish Dana Expeditions, 1020-22, 
Cojienhagen, 1020) were the post-War continuation 
of tho researches on the development and brooding 
of the European eel begun in 1903 with the Thor and 
Margrethe. As soon as possible after the War, three 
cruises were made to the Bargaaso Sea, two of which 
were undertaken in the auxiliary schooner Dana 1-, 
and were confined mainly to the study of pelagic 
fauna. Tho third and most extensive voyage woe 
made with tho Royal Danish R.S. Dana, a steam 
trawler of the Lord Mersey cIbsr, adapted for marine 
research. The programme on tins occasion was 
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augmented by physical observations, notably hydro 
graphic sections across the North Equatorial Current 
and the Gulf Stream Some of the results then 
obtained m the Gibraltar Btraite were published in 
Natuss of Jan 12, 1922 A seasonal periodicity m 
the biological phenomena of the Sargasso and Canb 
bean Seas was demonstrated, and a number of very 
young larva of the European eel (and possibly the 
ova also) were taken m the Sargasso Sea at between 
200 and 600 m depth, thus completing the senes of 
developmental stages Dr Schtmdt and hia col 
leagues have now returned from a two years’ ex 
pedition, the most ambitious so far undertaken with 
the Dana , to the Paoifio Ocean, where the breeding 
habits of the eels oommon to those waters have been 
found similar, though with less extensive migrations, 
to those of the Atlantic forms 

The announcement has just been made that the 
whole human population of St Kilda is to be evacu 
a ted from the island m September next, 27 to Mull, 8 
to Skye, 1 each to Glasgow and Inverness , and theie 
after St Kilda will take its place with North Roma 
and others of the Scottish isles, which, once inhabited, 
have become derelict In this connexion a shoit 
article in the Scottish Naturalist (p 69), by Dr James 
Ritchie, discusses some of the unique features of the 
fauna of St Kilda its indigenous wren held mouse, 
and house mouse, and its Soay sheep, the most primi 
tive of surviving races of domesticated sheep He 
also endeavours to show how the change in the fowling 
habits of the human population when it was brought 
m regular contact with mainland oivilisat ion, first 
in 1877, affected the numbers of fulmar pet i els breed 
ing on the islands This was ultimately responsible 
to a great extent for the extraordinary exodus of 
fulmars which has resulted in the t olomsmg of many 
of the islands and of tho mainland cliffs so far south 
as I lam bo rough Hoad 

bKARCHiaoHT8 are usually associated with naval and 
military operations It is not generally realised that 
there is a great demand for them for commercial pur 
jioses. such as canal lighting, the flood lighting of build 
mgs, and cinema studios There are manufacturing 
firms which aie mainly if not solely engaged in making 
searchlights and projectors of all types and sizes In 
the British Engineers Home and Export Journal for 
July, a description is given of very largo searchlights 
manufactured by the London Electric Firm, Croydon, 
for a continental government The candle power of 
each aearohlight was rated by the National Physical 
Laboratory as 3500 million This means that if the 
horizon were sufficiently far away and meteorological 
conditions were suitable, the lights would bo visible 
for hundreds of miles These lights are to be used 
for frontier defenoe, and although they are seven 
feet m diameter can easily be controlled electrically 
by an operator at any distance away By means 
of a signalling shutter mechanism, morse signals can 
be sent by the beam The same firm has also made 
searchlights for use in navigating the Suez Canal at 
night They send out a divided beam illuminating 
eaoh side of the canal and leaving a dark patch iri 
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the centre so as to avoid dazzling the eyes of the 
pilot of a ship coming in the opposite direction The 
eleotno carbons burn for 6} hours, thus obviating the 
necessity of trimming the lamp when in the canal 
The lamps used in cinema studios give either ‘ spot * 
or wide angle lighting Searchlights are also used in 
aerodromes for fog penetration and for wilting on 
the clouds 

Thb ‘ Bulletin de 1 Union dee Soci£tls Savantea 
Polonaises de LtSopol (Lwow) ’ for 1927-1928 records 
the successful attempt of a local bureau to bring to¬ 
gether tho work of the local branches of Polish learned 
societies It has boen edited by Prof Sigmond 
Czerny, (15 rue Tamowskiego) of the University of 
LAipol One hundred jioges comprise reports from 
some throe dozen societies Contacts are mam 
tamed with a wider world through Paris and America, 
by exchangee of periodicals and by representatives to 
international congresses Tho interests of the bureau 
molude much recording of unliappy histones, some 
care of orphans and widows cemotei tea ancient 
and modern, excursions to histone, monuments, the 
collection of books and archives into museums and 
libraries, archeology, jubilees and centenaries of 
brighter moments, folklore, regional Burvev, heraldry, 
classical studies, school geography local natural 
history, Slavomo philology and ethnology the glacial 
efioch, reorganisation of finances, economic discussions 
m collaboration with the ministry publications in 
Polish with abstracts ui blench, 1 nglwh, Latin or 
(.ornian international law in relation to Choizow and 
Dantzig echoes of western scionce, some medical and 
mathematical lesearch 1 he general pic ture presented 
by those re|K>rts is that of a struggle out of confusion 
anil towards the light The particular device of a local 
bureau of local branches of national societies is one 
that might bo useful elsewhere, if only as a clearing¬ 
house for harmonising time tables 

Ir is announced m the Journal of the Society for the 
Presen atom of the Fauna of the Empire for 1930 that 
in future the Journal will be issued more frequently, 
and an appeal is made to members foi articles on 
any matter relative to the conservation of wild life 
The present number, apart from recording the 
activities of the Society during the past y eat, contains 
some interesting extracts from faunal rejmrts dealing 
with various parts of the Empire In Uganda the 

astonishingly small number of young gorillas m 
the troops " is attributed to the attacks of loopards, 
in Victoria it has been found that the complaints of 
fishermen regarding the serious menace of seals to 
fisheries have not been substantiated , and the suc¬ 
cess of the inoculation of domestio stock m Southern 
Rhodesia against trypanosomiasis is a matter of 
first rate importance to the wild life of the country, 
as well as to the farmer 

Thf Arctic archipelago of Franz Josef Land, now 
within the realm of Soviet jurisdiction, is seldom 
visited except by Norwegian walrus and bear hunters, 
although the scientific knowledge of the group is due 
chiefly to British, Austrian, Italian, and American 
. expeditions It is useful to have a summary of what 
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u known This has been prepared by Dr G Horn 
and appears as No 20 of Sknfter om Svalbard og 
1 about* (Oslo, 1020) The paper includes a fairly com 
plete bibliography and a sketch map showing the 
routes of the chief expeditions Dr Horn antedates 
the discovery which is generally attributed to J 
Payer in 1873 to two Norwegian sealers in 1865 He 
cannot, however, adduce any written evidence of the 
discovery of North East Spitsbergen in that year or 
proof that the land called by this name was franz 
Josef Lund, although the identity is not impossible 

The Medical Research ( ouncil has apixmited Major 
A Cr Church MP.Col 1 1' Fremantle M P , and 
Sir John H Parsons to be membeis of its Industrial 
Health Research Hoard 

Sir Chari es Martin, who will shortly retire from 
the directorship of the Lister Institute, has accepted a 
pressing invitation from the Commonwealth Council 
for Scientific and Industrial Research to take charge 
of its Division of Animal Nutrition for at least two 
years This Division was established in 1027 under 
the late Prof T Brailsford Robertson, and has been 
concerned mainly with problems of wool production 
The central laboratory is in the grounds of the Um 
versity of Adelaide, while there are eight held stations 
scattered over the more important pastoial areas 
Sir Charles Martin will probably leave England 
towards the end of December and will break his 
journey at South Africa in order to visit the veterinary 
research station at Onderstopooit 

The thirty sixth annual report of the governing 
body of the Lister Institute of Preventive Medicine 
has recently been issued It contains a brief but 
useful and interesting survey of the roseaiclies which 
are, or have been, in progress during the year m the 
vauous departments of the Institute Sir Chailes 
Martin, the Director, and Prof Arthur Harden will be 
retiring under the ago limit towards the end of this 
year, and the governing body has appointed Prof J 
C G Ledingham and Dr R Robison to fill the 
vacancies thus created, the appointments to date from 
Jan 1 next 

The fact that cancer occurs with some frequency m 
human beings, for example, mule spinner operatives, 
as a result of contact with lubricating mineral oils, has 
caused some alarm among those taking mineral oils 
for medicinal purposes We learn from a recent 
Science Neva Bulletin (Scienoe Service, Washington, 
DC ) that Dr Irancis Wood of the Institute for 
Cancel Research, Columbia University, has tested 
several makes of medical mineral oil for the presence 
of carcinogenic properties upon mice, of a strain 
known to bo liable to the development of oanoer, 
by painting the Bkin and by internal administration 
The results were negative, bo that mineral oils of 
the type usul for medical treatment may be regarded 
as being free from any risk of producing cancer 

CUtalouue No 13 of second band books (543 in 
number), on mammals, birds, insects, shells, etc, 
geology, fossil plants, botany, and horticulture, has 
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just been issued by Mr J H Knowles, 02 Solon 
Road, SW2 

The Cambridge University Press announces the 
publication m September of vol 3, in 2 parts, of Prof 
Karl Pearson’s “ Life, Letters and Labours of Fraaeis 
Galton ”, IIIa will deal with “ Correlation, Personal 
Identification and Eugenics ”, and IUb with 
‘ Characterisation, especially by Letters ” 

The latest catalogue (No 528) of Messrs Francis 
Edwards, Ltd , 83 High Street, Marylebone, W 1, deals 
with books, pamphlets, engravings, maps, and original 
drawings relating to Latin Amerioa, the British colonies 
of the Falkland Islands, Honduras, and Guiana offered 
for sale by the firm The catalogue, which is an 
interesting one, contains upwards of a thousand items 

Under the title of Principles and Practice of 
(xeophysioal Prospecting ”, and edited by Mr A 
Broughton Edge and Prof T H Laby, the Report of 
the Imperial Geophysical Experimental Survey will 
be published by the Cambridge Umvorsity Press in 
December The work is in two parts, one dealing 
with the actual field results obtained in Australia, and 
the other giving a more theoretical discussion of the 
subject, which, is is hoped, will be of service to 
students of practical geophysics in English speaking 
oountnos 

Appi If ations are invited for the following appoint 
raents, on or before the dates mentioned —An 
assistant at the Road Experimental Station of the 
Ministry of Transport Roads Department at Har 
mondsworth, near Oolnbrook, Middlesex- The Estab 
lishment Officer, Ministry of Transport Whitehall 
Gardens, S W 1 (Aug 11) An engineer in the 
Midland Division of the Ministry of Transport Roads 
Department—The Establishment Officer Ministry of 
Transport, Whitehall Gardens, 8 W 1 (Aug 11) An 
assistant lecturer in agricultural biology (bacteriology, 
botany and zoology), at the East Anglian Institute 
of Agriculture, Chelmsford—The Clerk of the County 
Council, Shire Hall, Chelmsford (Aug 12) A lecturer 
in engineering at the Plymouth and Devonport 
Technical College—The Secretary for Education, 
Rowe Street, Plymouth (Aug 16) Four technical 
assistants (either sex) at the Manchester Royal 
Infirmary, for clmioal laboratory work—The Chair¬ 
man of the Medical Board, Royal Infirmary, Man¬ 
chester (Aug 16) A horticultural instructor for 
Norfolk County Council—The Horticultural Super¬ 
intendent, 30 Cattle Market Street, Norwich (Aug 21). 
A professor of physics, and head of the department, 
in the Muslim University, Aligarh, U P, India— 
Vice Chancellor S R Masood, Box 24, c/o Nature 
Office (Aug, 23) A general secretary of the 
Eugenics Society—The Honorary Secretary, Eugenics 
Society, 20 Grosvenor Gardens, 8 W 1 (Sept 15) A 
Norwegian professor of marine engineering m the 
Technical University of Norway—Kirke og Under- 
visningsdepartementet, Oslo, Norway (Oct 1) A 
medico physicist to organise and take charge of the 
Sheffield National Radium Centre—The Secretary, 
Royal Infirmary, Sheffield 
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Research Items 


Composition of Ancient Glassware Most jteople 
are familiar with Pliny s story of tho discove ry of 
glass, but modem reseaiches ha\e shown that it must 
be regarded as apocryphal, for glass making lias been 
found to antedate tho Phoenicians by many centimes 
Glass beads, for example are plentiful in tho exrava 
tions ot a cemetery of the Ihrnl Dynasty of I r 
(24 W a ( ) In a discussion of ancient glass wan 
<» M Morey shows that tho oldest analysed glasses 
me hiding s[>ecimens from flic tombs at Ihebes datmg 
from loOO B c have much tho same composition as 
the common glass of to day (riff and Archreoloqy 
Dec 1929) All have silica lime and soda as then 
essential ingredients and the composition lange is 
remarkably narrow Only three tyjxs of mixtures 
aie known which possess the glass making pro|>erty 
of passing through their fieszmg points without 
transfoimation to ciystalline solids these are char 
actonsod by tho presence of phosphates borates or 
silicates Moreovct only tho latter can lesist success 
fully the attack of atmospheric age nous 1 he reason 
for tho lestuctccl e enn[Hisi(ion range is that, cf all 
possible mixtures only those ncai tho composition 
reprisuited by Na,() 3CaO hSiO, can gi\c a glass 
with the elesiied piofsities With \aiiation in silica 
either wav tho melting teni|)citttuie rises and the 
resulting glass is opaque Too much lime also 
gives opaepic material too little makes a rcadilv 
weathered glass With te o much soda the* lOMilting 
glass is not durablo In primitive gloss making a low 
melting te m|«*raturo was an important feature and in 
consequence the older glasses cany mote alkuh than 
would to day be considcied good pi act tee 

Transformative Protective Coloration ( omplamt 
has often lieen made of the assumptions on wine h cases 
of protective coloration aie founded and this coni 
plaint would appeal to he based on good grounds in 
the case of the so called trausfoiinative protective 
colorat ion close nbed by lvai ny by wluc h he moans the 
capacity of un insect or other animal to transform its 
juvenileprote ctivocoloration to a fuithoi and different 
protective coloration in adult life A scxuchmg cnti 
cism is made by F He ikoi huger (Bud Zt ntralbl v I 
50 p 193, 1030) of tho work ot Hainy oil ttanufonna 
tivo protective coloration in the Bornean spexies of 
Asthates, one of the Longieoin bottles haray he 
says founds his woik on tho unciitical and hy|xi 
thotieal work of Sholford euiator of the Sarawak 
Museum on tho mimetic msec ts ot Borneo The latter 
regards the ease of the Asthates at, typical protective 
coloration, the models belonging to tho sub family 
Galeiucmae Sholford writes with no positive know 
ledge as to whethor Asthates is tasteful or ropul 
sive to its enemies, ignoring the modem biological 
lequirements essential to a discussion of tho ejuostion 
namely, a really exact knowledge of the perceptions 
tastes, and food of the enemies against which the 
animals are supposed to bo pi otocted On tho othor 
hand, Hoikortuiger now contributes practical or 
positive data relatuig to tho food of local buds, 
whence it appears that both models and mimics are 
devoured with equal impartiality Kamy s new cn.sc 
of ‘ transformative coloration has therefore no 
scientific ground, and tho author pleads for a more 
critical treatment of the whole ecological problem 
of so called mimicry 

Arctic Birds of Historic Interest —In the last two 
numbers of the bcotttsh Naturalist, Admiral J H 
Stenhouse continues his accounts of the birtls of 
histone interest m the Royal Scottish Museum In 
the second paper of the senes he discusses the birds 
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of Parry s voyages fiotn the second voyage (1821 23) 
thirty five specimens representing nineteen specic-e, 
survive from the third vovago (1824 2o) ten and 
from the fourth voyage (1827) twelve Hie third 
paper deals with the birds of tranklin x Oveiland Tx 
peehtions of which the second is best icpiesuited by 
fifty eight birds some bung type sine miens dc se nbed 
by bwainston and Su John Richardson and the 1 ilrao 
Jrankhnu of Douglas 

Chromosome Cycle in the Actinomyxidia In tho 
epithelium of the intestine of I nbtfe r tubifi > Nav ill© 

(Quart Jour \Urro \ci May 1930) discovered 
n new species unel genus ot un Ac tinomyxidinn which 
he has named Quyinotut sphtrulom It is chaiacter 
lsed titter aha by the possession of a spin roidul 
spoie with throe suture lines 120° apait three 
polar capsules and tlnee eligitifoim apjandagex 
I ho female gorm lme shows a marked meiotie meitia 
as computed with the nude Latch shows thiee sue 
(ossive divisions m tho formation of tho gaincto tho 
first is homotypie with four diplenrl e hromosomes , 
the second is hoteiotypie lcdiitmg the four to two 
diploic! cliiomoHomeH , and tho thud again hoinoty pic 
bertihsation is accompanied by a restoration of the 
diploid number The formation of the s}>oie nuclei 
is gomowhat likn that m Tna<tuwmyson leqcti but 
residual nuclei aie not foime el It is claimed that tho 
results obtained aie home lngous with those t< unel by 
the author m the Myxosponeha Sex diffcieutiation 
is inoro prfHocious in the \e tinomyxnha and lcails to 
the immediate formation of male and tenmlo germ 
lines. It has been shown in the Mvxosjtoniha that 
incicasing pipcocity m sex ehffeinitration gradually 
kails to a inoexions eondition although this does not 
Beem to have oce uml m tho Actmonivxidia 

History of the Rhflne Delta hi the Quwt Jour 
Oral Sor vol 86 pp f>4 03 JO JO Mr R D Oldham 
presents the results ot his re scantiest into the historic 
changes ot level in the delta of the Rhone At tho 
opening of the Plustocene period the whole aiea 
was coveiexi by a deposit ot giavcl and well lomidexl 
boulders A ponrxl ot suhsielcnee then set in and an 
alluvial delta was built up the lovtu j>ait hung 
arcnncoous and the uj |ai of hnci sand hikI silt -V 
jieriod of uplift followcel and the land rose not less 
than 14 metres above the level to which it had ) ic 
vioiisly sunk Hie settlements and stmetiiies of the 
Romans were tre*cteet on tin woatheml suifaee ot 
eiosion then developcvl but before the Re man e ecujwi 
turn a period of mtcumttcnt subsidence lia l nhoa ly 
begun One ot the episodes ot movoinent piobably 
occurred between the veais HUM) anil 1500 n c Tho 
mxt change took place m Hie eighth and ninth 
centurie*s a i> and involved a downward ihsplac iment 
of 5 metros I astlv tliens was a ficsh movement of 
subsidence of about a metre which was practically 
completed dvuing the laltti half ot the eighteenth 
century Thus at the present time the total amount 
of subsidence has reached some 10 me ties so that 
the land still stands about 4 mcties above the lowest 
level reached before the ponod of 14 mcties uplift 
set in (see also Naturf, Apul 19 p 601) 

River Flow Record* — Iwo Reports on River Flow 
in the nveis Gany anel Momston, in tho Ness Basin, 
Inverness shire which have been received from the 
offices of River How Records (Parliament Mansions, 
Viotoixa Street, 8 W I), continue for a further period 
of three montlis (that is. from October to December 
4929) the observations which were initiated as a 
private enterprise by Capt W N. Met lean ui the 
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earlier part of the year. The first instalment of data 
for the iietiod July to September 1829 was the subject 
of notice in Natctrx of Mar. 1 last; and while this 
second series is unquestionably helpful in extending 
the record of exact measurement, and will on that 
account be cordially welcomed by all who are interested 
in river development work, it suffers from the dis¬ 
ability of its predecessor in that obviously the 
observations have not vet been carried sufficiently 
far to render them useful to a higher degree than that 
of assisting to arrive at approximations of flow of a 
very general character. Time and continuity will, 
of course, remedy this deficiency. The fresh records 
during the three closing months of 1029 are confined 
to rainfall gauge and water level readings, with 
calculated deductions therefrom, and no further actual 
measurements of river flow wore made, the hope being 
expressed in the roports that these may be resumed 
during the year 1030. Tho two pamphlots will be 
valuable for filing and reference. They are further 
of serviceable interest in indicating how records of 
river flow may bo computed and compiled in an 
organised manner under somo general suporviBion by 
a staff of local helpers, aided by occasional expert 
survey work. 

Changes of Rock Temperature, in the Proceedings 
of tho Koval Society of Edinburgh, vol SO, pp 
153-185. R.W. Wnglcy wi.tes ‘ On Changes of Rock 
Temperatures and If regularities of the Eaith’h Rota¬ 
tion’' Tho work is based on the long and unique 
senes of rock tomjicratim's at depths of about 0, 12, 
and25feet made atCalton Hill, Edinburgh, 1838-1878, 
1880-1928. Those were used l>y Forbes and Kelvin 
for the discussion of the downward conduction of heat 
from the eaith’s surface , they are hero usod in a 
search for any indication of variability in tho supply 
of host to tho earth’s emst from lielow It is con¬ 
cluded that, when freed from the influence of surface 
changes, the thermometers show real and (listmet 
fluctuations, accordant with one another, and attri¬ 
butable to deep-seated causes ; confirmation of this 
view is obtamod from (Sreenwich measures of tho 
temperature at 25 0 ft. depth, for the jwnod 1808 1910. 
The course of these tomiieinture changoa is then com¬ 
pared with the ‘minor’ fluctuations of the moon’s 
motion, according to E W Brown , the correlation 
is thought to be “ too close to ho the result of mere 
eotneulence", and it is sought to relate Inith pheno¬ 
mena to crustal movements, 

Infra-Red Radiation.—A good survey of the pro¬ 
perties and applications of near infra-red radiation, 
based on two lectures by H. D Babcock, of the Mt. 
Wilson Obscivatory, is given in a News Service 
Bulletin recently issued by tho Carnegie Institution of 
Washington. It appoais that tho recent developments 
in tho technique of infra-red photography, which have 
already been of the greatest valuo m spectroscopy, 
have come largely from the needs of the motion- 
picture industry , a daylight photograph taken by 
infra-red light appears not unlike a night scene, as is 
shown very well by two mountain photographs m 
the Bulletin. The present limit of sensitivity is put 
at 11600 A. A i omarkable infra-red photograph taken 
from an aeroplane at an altitudo of 17,000 ft., which 
is also reproduced, shows distinctly the peak of Mt. 
Rainier (14,400 ft ) at a distance of 227 miles. 

Spectroscopy of Soft X-rays.—A spectrograph for 
the analysis of soft X-rays is described by Prof, M. 
Siegbahn and T. Magnusson in the Zettschnft fur 
Physik for June 18 It employs a plane grating, 
ruled with about the same spacing as for optical 
work, but used at almost grazing incidence. The 
grating itself, which w ruled only for a width of 
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from one to three millimetres, replaces one slit m 
the collimating Bystem for the incident beam. The 
spectra are recorded photographically on ordinary 
plates. The preparation of tne grating is carried out 
with a new machine, in which the ruling point is 
brought down so gently at the beginning of each line 
that the usual pitting of the blank at this point is 
completely eliminated, and special care is also taken 
to avoid irregularities elsewhere on the prepared 
surface The instrument is designed for use in the 
difficult region between about 10 A. and 100 A., where 
neither crystal spectrometers nor the new concave 
grating vacuum spectrograph — also elaborated at 
Uppsala—can be applied satisfactorily, so that instru¬ 
ments of good resolvuig power are now available 
for the whole of the far ultra-violet and soft X-ray 
sections of tho spectrum. 

Tests of Creep Stress.— The June issue of tho Trans¬ 
actions of the Institute of Marine Engineers contains a 
reprint of the paper read to the Institute by Mr. 
8. L Archbutt, of the National Physical Laboratory, 
on recent metallurgical research in relation to marine 
engineering, The repnnt is accompanied by a report 
of the discussion which followod. Restricting his 
review to work done during the last ten years, Mr. 
Arohbutt dealt in turn with materials for use at high 
tcnuieraturea ; light alloys, corrosion; nitrogen case- 
hardening, and a new cutting tool material. In the 
design of turbines, boilers, and internal combustion en¬ 
gines there is an ovor-increasing demand for materials 
winch will not deteriorate at high temperatures, and 
one of the most important requirements in this con¬ 
nexion is ability to withstand prolonged loading; as 
foi example in the walls of a steam superheater tube 
or drum. Extraordinary interest had been aroused 
by the phenomenon of creep which can occur when 
material is stressed for a long time at high temperature, 
the study of which led to the introduction of tho 
term limiting creep stress, which is the upper limit of 
stress which a material will withstand without ulti¬ 
mate failure. To investigate creep under load, test 
pioor* are hung vertically between shackles and sur¬ 
rounded by an electnoally heated furnace. The im¬ 
portance of this study of creep is shown by the fact 
that, starting ill 1921 with four creep furnaces, the 
number at the National Physioal Laboratory has now 
been increased to twenty-five or more to cope with 
demands for tests. The report of Mr Arohbutt’s 
paper is accompanied by many illustrations, among 
which is a view of the creep stress laboratory at 
Toddington. 

Damage by Lightning to Telephone Cables.—In the 
March number of the Europatscher Femsprechdienst, 
a journal for European international oommumoation, 
published m Berlin, there is an interesting account 
by R. Wicar of damage done by lightning to a tele¬ 
phone cable connected with the Budapest-Vienna 
line. The lightning Btruc-k a large and flourishing 
acacia tree and severed the trunk completely m a 
transverse direction. The photograph given shows 
that the upper portion was partially buried in the 
ground and was left standing vertically beside the 
stump of the tree, giving the impression that two 
trees had been mvolved. From the trunk the light¬ 
ning made its way at a depth of about a yard under 
tho surface to the long-distance telephone cable. The 
path of the lightning was plainly marked by a channel 
about two square centimetres in cross section and six 
yards long. Notwithstanding the heavy rain, the 
earth round the tree was almost as dry as dust. The 
cable was bent and flattened for a length of about two 
feet where the lightning entered it. About two yards 
farther on, the cable sheath had been opened up and 
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partially deflagrated During the repair work it was 
noticed that the lightning had travelled along the 
load Bheath for several miles It is instructive to 
learn that the insulation of the telephone conductors 
nearest to the sheath was damaged and even at a 
distance of more than a mile from the point of entry 
many broken wires were located Photographs are 
shown of the damage done to the cable Within 
forty eight hours of the occurrence the table was 
again working satisfactorily In 1929 southern 
Europe had unusually violent thunderstoims 

Efficiency of Telephone Transmitters The effl 
oiency of a telephone transmitter vanes largely with 
the distance of the mouth fiom it and also with the 
angle at which the air waves impinge on the dia 
phragm Tt is not generally realised however that 
the loss in output for increasing distance between 
mouth and mouthpioce is greater than that due to 
the reduction m the air pressure This is due to the 
fact that the sensitivity of the i arbon granules 
diminishes rapidly as the amplitude of the vibrations 
dimmislu s In klectncal ( ommunuation for Apni 
L C Pocock gives an interesting account of pi ogress 
in subscribers transmission apparatus He points out 
that transmitters used in handsets are like other 
transmittals spoken into from various distance* but 
are unhko fixed transmitters as this variation is un 
avoidable The poison using the telephone places 
tho lecoiver cn his oar and the transmitter is then 
automatically locnted at some distance from the 
mouth which defends on the shape and size of the 
user s hoad If the handset is made rather small 
people with lather largo heads are not able to get the 
mouthpueo oj jiosite thoir mouths at all and so 
generally f laoo it nght undt meath then thin where 
it gives very bad transmission On tho otln r hand 
if tho handset is made huger the transmission will bo 
poor excof t foi the small number of outsize typo of 
usois who owing to the increased length can bring 
the transmitter opp mite the mouth To get ov« r tins 
difficulty the Hell Ttloplioue f aboratoms made 
measurements on tho hoods of tnoro than four 
thousand people Tho result enabled them to con 
stiuct a handset which tho gieat majority of people 
will be able to uso with the transmitter m the proper 
position with regard to the mouth A description is 
given m dotail of the new modern headset for auto 
matio telephony devoloiied by the International Tele 
phone and Tolograph Coi[Miration Tho articulation 
gam with this instrument ovir the oidinary fixed set 
is alxiut fifteen per cent 

Measurement of Interfacial Tension The previous 
measurements of surface tension by determining the 
pull necessary to dotach a ring fiom the surface of a 
liquid hove given results 30 per cent too high or too 
low in many cases and in a paper in tho May number 
of the Journal of the Ameruan Chemical Society 
Harkins and Jordan show that this was due to the 
use of an inaccurate equation The correct theory is 
given in a paper by Freud and Freud m the same 
journal in which Laplace s differential equation is 
used to calculate the shapes of tho surfaces upheld by 
rings It is shown that the ring process could give 
results of the degree of accuracy of about 0 25 per cent, 
and is now an absolute method since the surface 
tension can be determined by it without reference to 
any other method 

Distillation Products of Peat —The commercial ex 
ploitation of peat apart from its use as a crude fuel, 
remains as ono of the challenging pioblems of applied 
chemistry of special interest to Ireland J T Donnelly 
and J Reilly have examined the carbonisation of poat, 
at low temperatures (550°) (Proc Roy Dublin hoc , 
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February, 365 1930) By carrying out the distillation 

m an atmosphere of coal gas unusually high yields of 
tar (16 6 per cent) and ammonia (17 4 lb per ton) 
wore obtained The peat itself contained 10 per cent 
of soluble wax and bitumen Unfortunately tars of 
all kinds are at a discount just now, and as these tars 
have the low temporature character their value at 
present is problematical In the April number of the 
same publication C O Sullivan anil J Reilly have 
recorded investigations showing that the yields of tar 
are increased by distilling separately the wax ex 
tractable from the peat 

Low Temperature Carbonisation Tests In accord 
ance with the scheme in vogue whereby the Depart 
ment of Scientific and Industrial Research makes 
official tests of plants for tho low temperature car 
1 ionisation of coal the staff of the Fuel Research 
Board has earned out a 6 days tnal of tho Babe ock 
plant installed at tho Dunston station of the New 
c ostia Electric Supply Co Tins plant is unusual in 
that it is specially designed for the pre carbonisation 
of boiler fuel anil works in tom unction with a power 
station steam raising unit The letoit tested was 
worked at its rated oapiu lty SO t nB pel day of 
Northumberland coal slack bong treated The coal 
is first pre dried by products of c ombnstion and then 
earl nnised l>v internal hoat by a mixture of Htoam 
with flue gases containing homo oxygen Ihe coke 
prod u< ed (14 6 cwt pertonefe al) is led straight on to 
the chain grate of tin lioiler st iker while the gas of 
veiy low ealoufie value is also consumed under the 
iKilei Of liquid products the yields wen 10 4 gal 
of tar anil 2 1 gal of Hpirit these being tho only 
by products Some of the i nko was largo enough for 
use on the domestic grate for which it was veiy 
suitable The test showed that tho plant was tochm 
cally successful and woul 1 eliminate the production 
of smoke in power station pnu tico It should be re 
mombeied that the low value of the main product, 
eoko which must lie produced m competition with 
cheap boilei slai ks makes tho economic problem very 
difficult 

Ekatantalum Dio May number of the J mmol of 
tie Itmriran Chemical Society ion tains a paper by 
A \ ( rosse on element 91 oi ekatantalum Ihe 
existence of such a metal between thorium and 
uranium was predicted by Mendeldeff in 1871 and at 
present, three isotopes of it are known all radioactive 
namely brevium protoac tinium and uranium Z Of 
these protoactinium is most important It was dis 
covered by Soddy and independently by Hahn and 
Meitner in 1917 and is as its name indicates the 
parent of the actinium sems It occurs m Nature in 
considerable quantities uranium ore containing about 
0 0 gm per gm of radium l p to the pieeont all 
attempts to concentrate and isolate protoac tinium 
have been unsuccessful anil this has been due accord 
ing to ( rosse to a mistaken assumption that there 
would be a similarity in properties between the new 
element and tantalum He amvod at the conclusion 
that it would be more basic than tantalum, and more 
analogous to thorium and uranium This prediction 
has been verified and Crosse has succeeded in ex 
tracting about 40 mgm of the element The expert 
meats on its chemical properties were earned out bv 
ordinary chemical methods using 10 mgm or more 
of material The oxides of ekatantalum and tantalum 
have only one reaction in common the solubility m 
hydrofluoric acid Attempts by previous expen 
inenters to concentrate protoactuuum in tantalum 
are now known to have had the effect of removing 
from the tantalum preparations the last traces of 
protoactuuum which they may have adsorbed 
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Deep Sea Investigations by Submarine Observation Chamber 


r\N luno 11, 1030, III lat 32° 16 N long 04° 30 W , 
m the Atlantic Ocean off Beimuda Dr William 
Bo«be accompanied by Mr Otis Barton descended to 
a depth of 1426 feet below the surface of tlie sea 1 

This announcement marks a now eia m the cxplora 
tion of tho eoa All previous diving recon Is shrink 
into insignificance i urn para I with this d< pth it 
was with no wish for record making achievements that 
the descent was undertake but a real ex plot ei s 
desire to see the animals beneath the waters as thty 
live and not at set end hand finm the collcitions of 
deep sea nets 

The eonstniction of tilt chamber was financed by 
Mi Baiton, and ho and l)t Beetle woiking from the 
ISew Nork Zoological Society s Occanogiftphn Lx 
jiedition s headquarters at honsm li Island have now 
made several descents of which three win to a depth 
of 800 feet and ono to 1426 ft it The chamber is a 
steel sphere 57 3 in in outside diameter and 1J in 
thnk Ohset vat ions cculcl he made tlnough a 6 m 
diameter ]>ort fitted with a quartz window Outsido 
tho window was hung a bag of decayed fish and some 
baited hooks and a stiong electric soartblight could 
bo used to illumuio tlio stirioundmg watei iolo 
phonic communication was maintained with tlx ship 
abovt and u supply of oxygen earned 

One of the moat striking phenomena was tho blue 
brilliance ot the watciy light to the naked eyt long 
aitei evetv /mi tide ot tolour had bon channel from 
tho spectrum The visual dogonemtion of the 
specti uin was observ cd me oinn xion with an intensity 
niotic. In Dr Bit ties own wends Tlio led hael 
gone eomplttely a tew text down oiangi had 


been absorbed at sixty feet below the surface and 
yellow at less than 400 At our depth (800 feet) 
lavender too was non existent, together with tlio two 
opposite ends of the spectiuro inflated and ultra 
violet, while green still persisted but greatly diluted 
AH that remained to cmi straining eyes w oro violet and 
blue but hluo sue li sh no living man had ever seen ’ 
It pioved quite jxissible to obseive pelagic animals 
di if ting and swimming past tho window, such us 
medusa shrimps and fish and about a dozen true 
bathypologir fish wire identified A very interesting 
result tif tin se observations vv as the piesence of certain 

r iuwt of fish and m\ eitehiatea in water layers well 
vo the depth at which tinir ooeuuence is first 
mdnated by net catihcs in the daytime 

itour descents have also been made in water up to 
350 feet in depth along the shelving bottom of the 
Beimudian insular shelf as the vessel elnfttfl seawards 
Such exploration rev oalcel a new fish fauna at these 
offshoie depths, tho retognisable slioie fish hIho being 
of great size 

Tim oliseivations will tm i unturned anothei yeai, 
and it is to be hoped that this now weapon of marine 
reseaicli has come to stay and that sunilai submaiine 
obxeivation eluimbtis ma\ he built in time loi a study 
of the floor of shallow ei soas and the habits of focal 
fishes A heady shallow water diving has proved its 
scientific value We shall await Di Botbe s and Mi 
Baiton s full i<[Miits with g lent interest 
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The Leakey-Harper Drawing Machine 


IN manv bi ant lies cf seienti and inoie t specially 
-I- in 7ool >gy pal11 lilologv antliio[x log\ and 
anatomv it is often n< < cssaiy to mak< lllustialious 
of lingular and mtnealt objects which must he tiue 
to stab and atciuate in detail It has bun found 
that photogiaphy does not fulfil thi ic pin e me lits 
aud the lllustiations havi in the past In in iiuiili hv 
accurate frtchand diawings Suih di aw mgs n jum 
a laigi inuubii of lneAsiutnients to bo made and it 
a high degree ot atiutatv is itqiuii I the wink en 
tailed is vtiy consult lahle If the specimen I* mg 
drawn is of a fiagilc liatuic consideiablo risks an 
involved because ot the amount of handling intaile 1 

The chawing machine illustrated in Lig 1 has bun 
espcciallv designed hv the Cambnclge Instiiimmt (_o 
Ltd 4fi (irosvenoi Place T ondon S W 1 t» enable 
true to sire diawings to lie made quieklv and con 
veruentlv, with tin miiiimiun amount of handling 

It fuithci makes it [sissihlc fot diawings to he made 
of an\ of the six different views which lepiewnt wx 
piojectiona on to the sides of a cube suiiounding the 
objoet without nu ving tin s|>ec mien after it has lxm 
once put into positlen 

This fact is ot s|m cial inqioitanei m that blanch 
of work for which tin instillment was uiiginullv 
suggested by L S r < nkev namely making diawings 
of human skulls, win ic it is often nettssaiy to make 
drawings of the piohli full face base etc , with tin 
skull orientated cm the I lankfurt plane The in 
•trument is veiy easy to use and eomhines botli 
greater accuracy anil gieater sjxed in the thawing of 
anv object The outline chawing of a skull that is 
llluatiated in Fig 2 me hiding thi tieth hutmih and 
onflees took forty fivt minutes A smnlar draw ins 
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done by the onlinaiy ineasuiemcnt and tieelmnd 
method would have taken appioxunately twelve 
hmus whilst thi tUgitt of attiuacy obtained cm a 
complete set ot fiiiimncl diawings tcmld not tcpial 
that obtained hv the chuwiug mac hint 

Ihe pnuciple of o|Kiatlon rt the Liakey Harjiei 
mac him (hig 1) is as billows \ teleset)|ie A, fitted 
with eiemlines And with a hoiizontal line of sight is 
lixtd ngiclly to a carnage that is cajiobk of horizontal 
ancl vutical movcuieiit in a plane tinunal to its axis 
but so that tlu lint of sight lemains aeciuatcly 
paiallc 1 to its onginal dinetinn lhc horizontal 
and vutical niovenimts if thi telescope an obtained 
hv rotating two hand wheels out on tlie left hand, B, 
effec ting tlu hoiizontal adjustment amt one on the 
light ( Iht veitical adjustment Uigidly attached 
to tho hand wheels and at right angle s to one anothc r, 
an two long souws out on the left hand canying 
the telesco[je carnage so that anv lotation of the 
whiol moves the tilesiupe m a horizontal clnection 
Rotation of the whetl on the light moves the telescope 
veitieally Attached to the base of the telescope 
carnage is a pencil 1) that lnsctibes in one plane on a 
sheet of pajx,i the horizontal anil veitical movements 
of the ten scope 

Attached to the penul is a circular sott iron plate 
that is supportt el abov e a solenoid by a helir al spring , 
the [uncil itself is fed through the solenoid so that 
the point is supported immediately above tho paper , 
when a curient is passed through the solenoid the 
soft iron plate is magnetic ally attracted and the pencil 
pul lid down until it is in contact with the papei 
When the circuit is broken the pencil is automatically 
raised fiom the neper 
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The object to be drawn is mounted on a square 
glass plate on which have been inscribed crosslines 
internetting in the centre at angles of 90" to one 
another this plate is then placed upon a glass shelf, 

E, similarly ruled, that is fitted in an open frame m 
a position opposite to the line of sight of tho telesc ope 
To obtain an alternative view of the object to the 
line of sight it is only necessaiy to lotate the subsidiary 
glass plate thiough an angle of 90°, as indicated by 
the nilod lines, and by rotating the plate in this way 
through a succession of right angles tht four different 
views necessary fot a complete set of drawings mav 
be obtained The plan views of the top and bottom 
of the object are obtained by two large plane minois, 

F, fixed to tho fi ame at an angle of 45° to the hoi izontal, 
one above and the other below tho specimen to bo 
diawn These minois ufleet the desnod images and 
it is only necessary to laise oi lowei the frame c arrying 



he object until the reflected image is in the line of 
sight of the telescope lhe fi woik c auying the 
specimt n is ojien, but a suitably coloured cut tain may 
always be hung behind the object to give contrast 
when drawing edges of white or black objects 

To make a drawing of a skull the specimen is set 
up on the glass plate on the Frankfurt or any other 
desired plane the skull may be supported by a block 
and held in position by small pieces of plasticine 
Fragile fragmentary spec linens may bo supported by 
a moulded block of plasticine, but it will be recognised 
that this will prevent a detailed drawing of the base 
view being made without resetting the specimen 
The observer sets the telescope so that the inter 
section of the crosslines in the telescojie coincides 
with the outer extremity of the skull, the nght hand 
wheel controlling the vertical motion should then be 
rotated through the whole length of adjustment , 
this will cause a straight line to bo dtawn by the penoil 
on a sheet of paper that has been previously fixed to 
the drawing board By suitably dividing this line » 
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scale is obtained on which vcitical measurements inav 
be made Siinilailv, the lowest extremity of the 
skull may be taken and a line diawn by means of the 
honzontal adjustment to proyidc the homontal scale 



no 2 


The telescope is then focused and the crossline 
intersection made coincident with a point on the 
main outline of the skull bv rotating the hand wheels 



complete outline, and in this wav make the pencil 
diaw out the piojection of the complete skull in this 
plane {similarly the sutures, otbits teeth, etc can 
be drawn in detail 

A furthei attachment has been devised by Mr E 

Smith to enable the depths and ... of onfi 

cavities in the specimens to be drawn Tim 
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great service in connexion with (havings of skulls, 
an it is often deniable to show on profile drawings the 
depth and the shape of the orbit ]>alate, etc Th( 
attachment foi this work consists of a L shaped, metal 
i>ointtr with parallel prongs, O, that w capable of 
honzontal and vertical adjustnunt and which is 
earned on an arm that is fixed in a runnet at the side 
of the frame supi>oitnig tho sptcimen , this i tinner 
is also taimble of \oitnal adjustment Tht width 
between the jirongs is such that it is lather laiger 
than half the maximum width of an avciage skull 
and the length of each of the piongs is prec isoly t qual 
so that the pointed tips are exactly m the same line 
of sight when Mowed b> the teliscope It follows 
that if the posterior piong is placed within a cavity 
and thcieby hidden fiom view then the ante nor will 
indie ate the actual dt pth of the eav it\ and by follow 


mg the movements of the antenor pointer with the 
telcsc ope an outline of the cavity may be drawn 

It will be appieciatod that all subsequent measure¬ 
ments can be made on the drawings instead of on the 
object This is of gieat convenience, as it enables 
drawings to bi submitted for examination rather 
than the actual objtet, in addition, any number of 
precisely similar thawings may be made 

Although tht machine was primarily designed for 
drawing skulls it can be used to advantage in making 
a senes of tine to size drawings of any object in any 
plane wheie accuracy of detail combined with speed 
aie a consideration 

The illustrations show the complete apparatus 
with a skull mounted in position foi drawing, and also 
two drawings onp of a skull (Fig 2) and the other 
of a palate (Fig 3) -obtained with the instrument 


Recent Work on Vitamin D. 

II 


Cheuihtri 

T7AKIQUS colom tests have been proposed ten the 
v detection of vitamin D lilt none of those yot 
described is specific Thus W A Sexton ( Hiochtm 
J , vol 22, p 1133 1928) has investigated the re 

action obtained by heating a source of vitamin D 
with aniline hydrochloride in excess of aniline when 
a red colour is produced It was foiuicl that in 
addition to cod liver oil and irradiated eigusterol, a 
similar c olour was given also by unsaturated ketones, 
such as cholestenone oxyc liolestenono, oxyrhole 
sterylonc and carvono with saturated ketones, such 
as onolestano 4 one or camphoi only slight darkening 
of the mixture was observed The results suggest, 
howevei that the vitamin, or an accompanying 
irradiation product of ergosterol, is kotonic in char 
ac ter 1 ho phosphomolybdotungstic acid test is 
even loss (hai act eristic though cod liver nil gives a 
positive reaction irradiated ergosterol is negative 
Ergosterol itself however, showra ceitain (olom te 
actions which not only are useful foi detecting its 
pieeenco in mixtures, but also throw light upon its 
chemical strut tine as well as that of someotliei sterols 
O Rosenheim (ibid , vol 23, p 47 1929) has 

found that when it is warmed with chloial hydinte or 
its chloroformir solution treated with a concentrated 
aqueous solution of trichloroacetic acid, an immediate 
red colour is produced which soon changes to a deep 
blue (paiMing through a green in the caso of chloral 
hydrate) bo little as 0 005 mgtn can be detected 
The red colour is also given by cholostervlene <f> 
cholestene, aliocholesterol, and allositostero], and is 
therefore dependent upon the presence of the A> J 
(or A 1 >’) ethenoid linkage it is probablo that a 
coloured carbonmm Halt is formed The colour is 
discharged by water or alcohol The final blue stage 
observed in tho case of ergosterol is presumably duo 
to the pi esc nee of the third double bond Oxychole 
sterol gives a gentian blue colour with tho reagents, 
which, howevei, shows only the absoiption band of 
oxycholesterol and not those of the ergosterol blue 
I M Heilbron and F 8 Spring (tmd, vol 24, p 
133 1930) in further studies of the structure of 

sterols, have investigated the reaction with bromine 
ergosterol and certain hydiogenated derivatives of 
this substance which do not give the rod colour with 
trichloroacetic acid, when dissolved in glacial acetic 
acid show a green c olour on addition of a solution of 
bromine in chloroform It appears that this re 
action depends upon the A 10 (or A 18 “) ethenoid 
linkage, which is ineit to hydrogenation all chole 
sterol derivatives for example, are easily hydro 
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genated completely , they fail to give the bromine test 
Heilbron and Sprmg also direct attention to the fact 
that only those st« rol c ompounds show selective ubsort> 
tion which contain the A 1 18 (or A 1 2 ) ethenoid link 
age as one of two which are present in the molecule 

Since tho discov ery that ergosterol shows the highest 
antirachitic potency of any substance on irradiation 
with ultra violet rayH search has been made for othei 
substances winch could bo activated to a similar 
degiee, but without success Thus O Rosenheim and 
T A Webstei ( Btochtm J vol 22, p 782, 1928) 
found that naturally ociuiimg saturated sterols and 
artificially reduced sterols, cholesterol and sitosterol 
with one double bond, stigmasterol and oholesterylene 
with two wore not activated on urodiation Again, 
othor unsatuiated compounds containing three oi 
more double bonds such as squaleno certain torpones, 
sphmgosine, and phronosine were unable to replace 
ergosterol as precursors of vitamin D Iaomeis of 
ergosterol, fungisterol from ergot and zymosterol 
from yeast, iso and neo ergosterol were equally 
lmjiotGnt Tho work on zymosterol was earned out 
by Fi M Hume, H H bmith, and I Smedley Maclean 
(t bid , vol 22, p 980 , 1928) and was complicated 
by tho fact that the sterol still contained, after pun 
fication, as much as 5 por cent ergosterol, the lmpunty 
being detected by spectroscopic examination, since 
neither zymosterol nor fungisterol possesses any 
selective ultra violet absorption However, the bio 
logical test on tats showed that daily administra¬ 
tion of vttDD mgm irradiated ergosterol prevented 
rickets almost entirely, whilst the same slight activity 
was shown by doses of Tao’ao* mgm irradiated 
ergosterol and T «‘»* mgm irradiated zymosterol 
henc e the efiect produood by the latter can tie ascribed 
to its orgosterol content 

In a furthei communication, Rosenheim and 
Webster (tbvl , vol 22, p 1426 , 1928) give details of 
their examination of irradiated fungisterol for anti¬ 
rachitic potency as well as results obtained with two 
other sterols isolated from ergot The fungisterol and 
one of the others c on tamed small amounts of ergosterol 
as shown by spectroscopic examination and their 
biological activity after irradiation was low and oer 
tainly due to the presence of irradiated ergosterol. 
The third sterol showed no absorption bands, gave a 
negative colour test for ergosterol and was completely 
inactive after irradiation All the evidenoe so far 
obtained, therefore, suggests that ergosterol is the 
only naturally occurring precursor of vi tamin D 

In following the course of the reaction ergosterol—> 
vitamin D, it has been found that other products be- 
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side* the vitamin are formed in fact under conditions 
of irradiation such as are frequently employed the 
latter forms only a small proportion of these products 
Observation of the changes in the absorption bands of 
ergosterol forms a convenient method of followutg the 
course of the reaction, but potent y tests are necessary 
before any particular band can be assigned to vitamin 
D, more especially since the changes vary to some 
extent according to the conditions of irradiation By 
following these changes Heilbron and his co workers 
were first led to suspect that pure cholesterol con 
tamed a contaminating provitamin and finally to 
suggest that vitamin D was characterised by a band 
at 2470 A , the ergosterol bands are at 2035 A , 
2815 A and 2700 A Irradiation was can led out in 
alcoholio solution for 60 min (I M Heilbron F D 
Kamm and R A Morton Btochcm J vol 21 pp 78 
and 1270 1027 J Chem boe p 2000, 1027) 

1 A Webster anil R B BourdiUon (BxocHem Jour , 
vol 22 p 1223 1028) found that irradiation with 

rays of wave length longei than 2700 A by the uso 
of a filter of alcoholio c obalt clilonde which cuts off the 
shorter rays did not alter tho equilibrium reached and 
that exposure of the solution of ergosterol during 
irradiation to temperatures i tinging from 18“ to 
77 8° did not alter the potency of the final product 
although at temperatures of 183 and 105 the 
preparations weie markedly loss active these rtsuits 
suggest that tho temperature coefficients of tho changt s 
causing production and destruction of the vitamin aie 
similar and small and that both reactions are diroctly 
photochemical ui Nature A highly active prepara 
tion was obtained by a short irradiation followed by 
removal of tho bulk of the unchanged eigostorol with 
digitonin evaporation to dryness and extraction in 
ether to remove traces of digitonm and ergosterol digi 
tonide The product was a glassy solid melting at 
about 30° and much more soluble than the original 
ergosterol m organic solvents When the absorption 
spectra of the irradiation produc ts were studied it was 
found that the first change was a marked increase in 
the absorption below 3000 A espec lally m the regions 
3200 2900 A 2650 2500 A and 2000 2700 A More 
prolonged irradiation decreased the absorption and 
at the Bame time the activity The authors conclude 
that vitamin D probably lias an absorption maximum 
at 2800 or 2900 A and from it is formed a secondary 
product with an absorption maximum at about 2300 A 
otill longer irradiation of tho products first obtained 
leads to complete disappearance of both absorption 
and activity They point out that the presence of a 
band together with some activity in a prejia ration does 
not indicate that the bond is to be attributed to the 
vitamin, unless a quantitative relation between such 
absoiption and activity can be demonstrated 

BourdiUon and Webster and their co workers con 
aider the absorption spectrum of vitamin D also in a 
later paper (Proc Roy boc B vol 104 p 661 , 1929) 
Their evidence suggests that three substances are 
formed in succession by the irradiation of ergosterol 
the first (whioh is vitamin D) shown increased abaorp 
tion as onmpared with ergosterol in the region 2500 
3100 A with maxima at about 2800 A and 2700 A 
More prolonged irradiation results m decrease in the 
absorption in this region with a concomitant increase 
m that between 2300 and 2600 A and finally in almost 
complete disappearance of any absorption in the ultra 
violet region Quantitative comparisons of absorption 
spectra and antiraohitio activity showed a roughly 
linear relation between intensity of absorption at 2700 
3100 A and potency, so that presumably the substance 
first formed is the vitamin The other two substances 
are inactive When a filter cutting off all radiation 
below 2050 A waa used, there was a marked decrease 
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m the formation of v itainin D, suggesting that shorter 
wave lengths favour its production rathei than its 
destruction 

The irradiation was carried out usually in alcoholic 
solution m tho absence of oxygen vitamin D was 
not easily oxidised in alcoholic solution but very 
readily when exposed diy to oxygen at 100° By 
calculations depending on the rato of hstiuction of 
orgosterol (determined gravimctncally) and tho late 
of pioduotion of absorption due to vitamin D it was 
tound that the purest j reparations t btaint<1 piobahly 
contained about 55 per cont of the vitamin The 
minimum dose detectable biologit ally was about 
2 5 x 10 • gm or in 14 days 3 5 x It) » gin Tf only 
half this was vitamin 1) the smallest detec table dose of 
the pure vitamin would be 1 9 x 10 *gm atigutewhich 
agree h closely with Stconlaik sand Cowar 1 s estimates 

L H Roermk and A van Wijk (Htoehm J vol 
23 p 1294, 1929) lnadiatod ergonti i< 1 in s lution 
in hexane ex|>osmg it to wavelengths longei than 
2750 A and to tho wave length 2540 A bv nit rj osing 
between the mercury arc and tho solution filters of 
ben/one solutn n or cliloime gas and potassium nitrate 
solution respoctivelj Oxygen was ngitlly excluded 
With the long wave uiadiation it was found that the 
absorption ineitasexl at first ovti tin while range 
dimuiishmg as uiadiation proceeded in tho long wave 
range At 2820 A abut rption dee roant'd from the 
beginning but at 2715 A it at fiist increased It was 
posBiblo to calculate that foi the fust 15 mm the 
conveision of ergoxtciol into vitamin D was tho only 
reaction taking plaeo and that in this time about half 
the ergosterol waa conveited More piolonged irradi 
ation resulted in slow destruction of the v ltanun and 
disappearance of the above bands with tho develop 
ment of an ill defined band at 2400 2500 A Tho pio 
duet of a short lnadiati in was highly active and was 
obtamed in the crjstallme state free from eigostirol 
piovidod that oxjgon was ngidlj excluded during all 
manipulations tho ci\stain had a melting mint 
below 0 

Irradiation at 2540 A usulted in an incieane in 
absorption over the whole range including 2800 A 
the mcieaae being much more market! than with the 
long wave mediation the al soiption at 2930 A and 
2820 A increases! much raoie than that at 2715 A 
further irradiation resulted in almost lomplite disap 
pcarance of the absorption Ihf vitamin was formed 
only during the first few minutes and was then rapidly 
destroyed the most potent pnqiaraUon hail an activ 
ity of only about a tenth of that of the matenal 
obtained by long wave mediation In certain resjiocts 
these results do not agree with those obtained by 
BourdiUon and W ebster et al and it is obv ious that 
further work is required before agieement is reached 
on the absorption spectium of vritamui D but tho 
preparation of pure specimens appears now to bo 
assured * 


It may be pointed out that the stability if the vita 
mm may be influenced by the presence of accompany 
ing compounds in a similar manner to the parent sub 
stance ergosterol H King O Rosenbf im, and T A 
Webster (Bxorhem Jour vol 23 i> 166 1929) point 

out that although ergosterol itself is labile as a con 
taminant of cholesterol it appears stable they have, 
in fact, found it prceont in tne cholosteiol esters iso 
latod from the bram of a mummy 1400 years old, both 
by colour test and also by obtaining an antirachitic 
product of the same order of potency as irradiated 
’cholesterol , by its irradiation 


-or columns (Nircsi vot 126 p OSS 1030) 

BourdiUon Janklu usd Wcbuter Mate tbst they have now corns to 
the conduit» that the a burnt too band at 3800 A ta not that ot 
vitamin V bat ot a deoamgodUon product the vitamin drain low 


absorption at thl* wi 
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University and Educational Intelligence. 

Cambriduk.— The electors to the Woodward ian 
professorship of geology have elected Prof. O. T. 
Jones, professor of geology and mineralogy at the 
University of Manchester, to succeed Prof. J. E. 
Marr, who will vacate the post on Sept. 30 next 
Prof. Jones, who was oducated at Peneador Grammar 
School and the University College of Wales, Aberyst¬ 
wyth, took first class honours ui both parts of the 
Natural Sciences Tripos at Cambridge, where ho also 
gained the Wiltshire piize, the Harkness prize, and 
the Sedgwick essay pnze. He has been profossor of 
geology at Manchester since 1910 

The Vice-Chanoellor announces that the annual 
Treasury grant payable to the University as from 
the beginning of tlje academic year 1030-31 will bo 
£107,500, an moreaso of £14,000. 

Dr. G. H. F. Nuttall has been re-olectod into the 
Quick professorship of biology. 

The Appointments Committee of the Faculty of 
Agnculture and Forestry has appointed H. E. 
Woodward to be University lecturer in agricultural 
chemistry, W. K. Hubble to bo University demon¬ 
strator in agnculture, and Dr. Marshall to be director 
of tho Animal Nutrition institute. This Committee 
will shortly proceed to appoint a University leeturer in 
agricultural chemistry to give instruction in soil science. 
Particulars as to stipend and duties may be obtained 
from the Secretary, Appointments Committoo, Depart¬ 
ment of Agriculture, University of Cambridge. 

The Vice-Chancellor has appointed Sir Arthur 
Evans to the Frazer lectureship m social anthrojiology 
for the aoadomieal year 1030-31. The Managers of 
the Benn W. Levy Research Studentship in Bio¬ 
chemistry have elected L. H. Strickland, Christ’s 
College, to the studentship. 

London Dr. J. M. W. Mormon, lecturer in radi¬ 
ology at the University of Edinburgh, has been 
np|H>inted to the University chair of radiology tenable 
at the Cancer Hospital (Free). Dr. H D. K. Drow, 
lecturer in the Department of Chemistry at the Uni¬ 
versity of Birmingham, has been apjxnnted to the 
University readership in organic chemistry tenable 
at East Ixmdoil College 

The following appointments have been made to the 
staff of Birkbeck College . Mr H. C. K. Henderson 
to be lecturer in goography ; Mr. C. E M. Joad to be 
lecturer in philosophy and psychology, and Mrs. M. E. 
Robinson to be lecturer in economics. 

At a meeting of the Court of the University held on 
July 30, it was announced that the Londou County 
Council will, subject to certain conditions, make a 
total capital grant of £250,000 towards the erection 
and equipment of buildings on the Bloomsbury site, 
and a capital grant for the nuinquennmm 1030-35 of 
£150,000 towards the capital requirements of schools 
not connected with the Bloomsbury site. 

Manchester. —The Council, at a recent meeting, 
unanimously adopted a resolution expressing to 
Prof. F E. Woiss its very deep regret on his retire¬ 
ment from the George Hamson chair of botany, 
which he has held since 1802. “ During his tenure 

of the Chair, he has built up a great School of Botany, 
which bears a distinguished name both at home and 
abroad. It is renowned for the researches which have 
been earned out by the members of the School and for 
the unusually large number of men and women it has 
trained who now occupy positions of influence in many 
spheres of botanical work. . . . Ills singleness of pur¬ 
pose, inspiration, and exceptional abilities as a leader 
and administrator have been a constant source of 
strength, and have done much to place the University 
of Manchester in the position it now occupies.” 
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Historic Natural Events. 

Aug. zo, 1591. Atlantic Gales.—A fleet of 77 sail, 
which left Havana for Spain on July 17, encountered 
a terrible galo on Aug. 10. and tho commander of the 
fleet with 500 men perished. Three or four days later, 
in another galo, five or six of the largest ships with all 
their crews and the vice-admiral were lost. About the 
end of August, in lat. 38° N., they experienced a third 
gale in which 22 sail perished. Finally, with in sight 
of Flores, the survivors were scattered by a fourth 
gale on Sept. 8 ; very few reached Spain 

Aug. 10,1893. Heavy Rain at Preston.—At Preston, 
Lancashire, 2-09 in. of rain fell in 35 minutes, but 
the observer was of opinion that 1-25 m. of ram 
and hail fell in five minutes. This storm did a great 
amount of damage 

Aug. 10, 1901. Hailstorm.—A series of very violent 
thunderstorms brought terrific falls of hail during the 
morning in Derbyshire. Yorkshire, and the south-east 
of Scotland Great damago was caused to orops, 
especially near Galashiels, and thousands of panes 
of glass were broken. The violent storm was very 
brief, but the hail blocked up tho drains and caused 
flooding. 

Aug. 10-16, 1924. Aberrant Typhoon in the Pacific. 
— A typhoon which originated in the western Pacific, 
near the Marianna Islands, on Aug. 5, followed a 
most unusual track. The majority of these dis¬ 
turbances either travel steadily towards the west 
or north-west until they strike the mainland of Asia, 
when they fill up, or else follow a simple jmrabolic 
[>ath, travelling first towards tho west - north - west, 
then turning north and finally north-east. This par¬ 
ticular example, however, a woll-developed, violent 
typhoon, followed a looped track south-west of Japan, 
travelling south-west on Aug. 10, south and south¬ 
east on Aug. 11, and very slowly eastwards on Aug. 
12-16. Finally on Aug. 17 it resumed its normal 
tiaek and continued across the Sea of Japan. So 
unusual was the looped track that a steamer was 
wrecked because its captain believed that a typhoon 
could not possibly advance towards the south¬ 
west, and neglected to take the necessary precau¬ 
tions. 

Aug. za, 1583. Storm in Norfolk.-—There was a 
groat thunderstorm and whirlwind, with halftones 
shaped like rowels of spurs, two or three inches in 
circumforence. On the same night arose the greatest 
storm since the “ Calais ” storm on Jan. 7, 1558. 
Many housos, bams, and gates were blown clown, and 
many vessels were lost. 

Aug. 12, 1891. Record Rainfall.- At Campo, San 
Diego, Calif., on Aug. 12, 1801, a total of 11-50 m. of 
rain fell in one hour. This is the world’s record for 
one hour's precipitation. 

Aug. 13, 1868. Peruvian Earthquake Sea-wave*.— 
The epicentre of the earthquake was near Anca on 
the coast of Peru. The resulting sea-waves were 
observed along the South American coast from the 
Chmcha Islands on the north to near Valdivia on the 
south, places that are 2000 miles apart. They were 
also recorded in the Hawaiian Islands (8218 miles), 
Samoa (6633 miles). New Zealand (7047 miles), and 
New South Wales (8500 miles). 

Aug. 14-37, 1873. Nova Scotia Cyclone.—A violent 
storm, after traversing the West Indies, travelled 
northward oil the eest coast of the United States, 
causing an immense amount of damage. It is said 
that 1223 vessels were wrecked, and at least 223 lives 
were lost. The storm played havoc with the fishing 
fleets of Canada and the United States, and was long 
remembered as the ‘ Nova Scotia Cyclone \ 
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Auk *5, *537 Hailstones tn Centra] Europe —At 
Gottwiok, Austria, men and beasts were killed by 
hail At Bologna the hailstones were said to have 
weighed 28 pounds As this weight would give them 
a diameter of more than nine inches, it must be 
regarded as greatly exaggerated 

Aug ij, 1905 Thunderstorm over the West of 
England—A thunderstorm of exceptional violence 
occurred over Devon and Somerset during the evening 
accompanied by heavy rain There was much damage 
by lightning, buildings being set on fire and many 
cattle killed, but there is no record of the loss of 
human life 

Aug 16,1664 Thunderstorm—Pepys wrote under 
this date Wakened about two o dock this morning 
with the sound of thunder, which lasted for an hour 
with such continued lightnings not flashes but flames 
that all the sky and ayre was light, and that for a 
great while not a minute s space between new flames 
all the time such a thing as I never did see nor 
could have believed hud ever been in natuie 
And that accompanied by such a storm of ram as I 
never heard m my life it Booms it has been hero 

and all up and down the countne hereabouts the like 
tempest bir W Batten saying much of tho greatness 
thereof at Lpsum 


Societies and Academies 

Paris 

Academy of Sciences, June II —P Villard The 
reduction of soda by hydrogen Caustic soda heated 
in a ouirent of hydrogen at 800° 900° C , gives 
sufficient sodium vapour to reverse the sodium lines 
and to cut off all the light from a sodium flame This 
result cannot be due to dissociation since at the same 
temperaturo the replacement of the hydrogen by 
nitrogen causes the sodium vapour to disappear 
Louu Roy The propagation of waves 011 elastic 
surfaces with three parameters —Paul Vuillemin A 
new species Corethropaxa Punlonu —O Bordvka 
The surfaces represented by spherical functions of 
the first species—Ch Sadron The ferromagnetism 
of the alloys of nickel and chromium The study of 
the magnetic properties of mchrome alloys has boon 
made by Safranok On the same specimens the 
author has studied the saturations at the absolute 
zero and the ferromagnetic Cuiie |»mta —Ldon 
Bertrand The Trias of tho neighbourhood of Betchat 
and of babes du Salat 

June 10 —Ldon Lecornu Funicular surfaces — 
V Grignard and J Colonge The condensation 
of ketones Extension of the classical mothod 
The substitution of hydroohlonc acid by hydro 
bromic and hydriodto acids gives higher yields 
and some ketones which resist the oondonsmg action 
of hydroohlonc aoid suffer condensation in the 
presence of hydrobromio acid—Ldon Guillet and 
Marcel Ballsy The influence of tempering on the 
eleotnoal resistance and resistance to shearing of the 
silicon aluminium alloys The electrical resistance of 
pure aluminium —Jean Rey was elected a member of 
the division of the applications of science to industry 
—L AMI da The nomographic representation of 

analytical functions Application to oomplex tngo 
nometry —14me Julia RdxaAtka The continued 
decompositions of surfaces into Cantonan curves — 
Andrd Roussel Functions the infini t esimal increase 
of which has a given expression —Marcel Winants 
Linear differential equation of the third order and 
the integral curve passing through three given points 
—M Fakete The changes of sign of a continuous 
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function 111 an interval—Vignaux A method of 

summation of divergent integrals —H E Bray 
Functions with finite deviation —P J Myrberg The 
existence of Groens function for a given plane 
domain —G Manefl Gravitation and the energy at 
the aero —A1 Proca Dirac s equation —N Stoyko 
The influence of the terms of the third and fourth 
orders in the use of E Lsclangon s method for the 
determination of the orbit of a star Application to 
the trans Neptunian body Ernest Esclsngon Be 
marks on the preceding note —Fernand Baldet Tho 
nucleus of the Schwassmann Wachmann comet( 1930J) 
The nucleus does not appear to have hail a diamoter 
much greater than 400 metres and is at least as small 
as that of the Pons Winneoko comet —L Ddcombe 
ihe undulatory theory of quantic phenomena New 
results —F Holweck and P Lejay A portable in 
strument for tho rapid determination of gravity — 
H Muraour and G Aunts The agreement between 
calculated explosion preesuree and experimental ox 
plosion pressures ihe calculated explosion pressures 
starting with the now specific heats of Nemst and 
Wohl for the gaseous mixture obtained in the cx 
penmen tn aie in complete agreement with the 
experimental pressures corrected for cooling —R 
ForreraodJ Schneider The production by annealuig 
of two states of pure uon stable at the ordinal y 
temperature —Artnand de Gramont and George 
Mabboux The comparison of piozoelectnc quartz 
oscillating at slightly differing frequencies — L 
Abonnenc Tho measurement of the magnetisation 
coefficient of aqueous solutions by the method of 
falling drops The method has boon applied to 
measure tho diamagnetism of tho halogen 10ns Tho 
results are m good agreement with the values obtained 
by Hocarfc by a different method — A Turpain and 
R da Bony de Lavergne An ultramicroscope per 
mitting the direct projection of ultramicioscopio tests 
and the Brownian motion —V Fock The mechanics 
of tho photons —F Prevet The mode of action of 
bone acid on the phosphorescence of sulphides of 
zinc prepared by the explosion method The use of 
bone and m the preparation of phosphorescent zinc 
sulphido is known to increase the intensity and per 
siHtonce of the phosphorescence Attempts to replaco 
bone acid by other substances have provod un 
successful and it is concluded that the bone anhydndo 
acts by influencing the crystalline medium necessary 
for phosphorescence R Coustal Poisons ana 
phosphorogens for phosphorescent zino sulphide — 
E Eitanave Integral photographs obtained without 
objectives —Hubert Garngue Ihe pas sago of the 
continuous ourrent m acetone—Georges Fournier 
A relation between the filiation capacity of radioactive 
atoms and the velocity of the e rays which they 
emit —Augustin Boutanc and Mile Madeleine Roy 
The radioactivity of matenals arising from old roofs 
The radioactivity of substances exposed to the open 
air is nut duo to exposure to sun but to contact with 
ram water Ram water was collected on a roof and 
passed into a cistern containing a filter of sand and 
charooal, the filtering material not being exposed to 
the sun both the charcoal and the sand were clearly 
radioactive—W Bromewski and J Strasburger The 
structure of the copper tine alloys The brasses were 
examined after long periods of annealing at 400° C 
Curves are given showing the electrical conductivity, 
the temperature coefficient of the eleotnoal resistance 
the thermoelectric power with reference to lead and 
other physical properties The oompound CuZn 
appears on all the curves and there are indications 
of CuZn, and CuZn, —H Colin and A Chaudun The 
oomplex between the enzyme and the products of 
hydrolysis during the diastatio inversion of sugar — 
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Guicbard, Clautmann, Billon and Lanthony The 
hardness of cold hardened and electrolytic nickel — 
G Dupont and J Allard The mechanism of tho 
antoxygen action —H Forestier The action of the 
magnetio field on the velocity of solution of iron in a 
solution of cupnt chloride The velocity increases 
rapidly with an increase m the strength of the magnetic 
field with fields between 500 gauss and *000 gauss the 
increase of velocity of solution is proportional to tho 
strength of held Above 4000 gauss the velocity of 
solution is independent of the magnetic field Alfred 
Molnar New researches on the cold hardening of 
lead tin cadmium and zinc at different temperatures 
A compaiison of the hardenmg effects produced by 
slow and rapid extension lhe latter presents all the 
characteristics of a cold hardened metal—Jean 
Cournot and J ean Bary The treatment of siderurgu al 
alloys with solutions of some metallic phosphates 
A study of tho offects of mixtures of various phosphates 
as regards the protection of mild steel against cor 
rosion Protection by phosphate of min alone was 
unsatisfactory the best results being obtained by 
using solutions of mixed phosphates non and zme 
or zinc and manganese —F Taboury Tho action of 
sulphuric acid on mercury at the ordinary tempei ature 
Sulphur dioxide is tho only gaseous product and 
crystals of a< id mercurous sulphate Hg.isO, H,S0 4 — 
Picon Mercury camphocarbonate and some derived 
mercurial products —Charles Combaluzier The limits 
of the Burdigalian deposits in Lowor Prevent e —H 
Derails Henrietta marble a reef constructed by 
calcaioous \lgn* Yves Milon lhe presence of 
Globigerina limestones m the Bartoman of Sarthe — 
E Huguenard A Magnan and A Plamol A method 
of measuring the turbulence of the atmosphere 
Guilliermond Dufrenoy and Labrousse Ihegermina 
tion of tobacco seeds m media containing neutial rod 
the t oloratiou of tho vacuome during the development 
of tho seedlings —Mile Eudoxie Bachrach and Mme 
Pillet The micro incineration of diatoms without 
carapace—Aug Chevalier Tho three (leruxls of 
renewal of vegetation in Senegal —G Nicolas and 
Mile Aggery A third example of generalised bat terial 
infection m plants —Marcel Chopin The additive 
mechanical properties of dough made of wheat flour — 
C VaneyandA Bonnet The phenomena of autotomy 
m Spirographia Spallanzani i Jean Rlgnier and 
Guillaume Valette A study of the mode of fixation 
of cocaine hydiochlondo on the nerve fibres A 
comparison of the absorption of cocaine by animal 
charcoal and by neive substance showed a close 
aumlaiity as tegards rapidity of fixation and shape of 
curves These results indicate that cocaine is fixed 
on the nerve Abie by a noimai process of adsorption — 
L Lutz Jhe soluble ferments secieted by the 
Hymenomycete fungi The degradation of the 
ligneous material — M Lemoigne and P MonguiUon 
The presence of aeetylmethylcarbinol and of 2 3 
butylene glycol in the higher plants Formation 
during germination —Claude Fromageot and Mile 
M Watremez Comparison between the buffering 
powers of glycocoll and glycylglycine —Radu Cod 
reanu lhe nutrition and action on the host of 
bpmbtoeladnu rhithrogma 

Genkva 

Society of Physica and Natural Hiitory June 19 — 
Leon W Collet Prohminary report on the geological 
expedition of Harvard University m the Ca nadian 
Rookies (1929) Tho Canadian Rockies, from their 
eastern border to Yellow Head Pasa, are made up of 
seven blocks ’ thrust one over the other from west 
to east, and separated by clean cut thrusts of the 
type of the Northwest Highlands of Scotland The 
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Athabasca valley, from the town of Jasper to the 
eastern border of the Rockies, follows an axis depres 
sion of the thrust masses The quartzites forming 
the mountains to the west of Mabgne lake as far as 
tho Tonkin \ alley are of Lower Cambrian age and 
not of Mesozoic age Ammonites found in the Turassio 
black shales show that upper Lias and Baiocian are 
present m the interior of the Canadian Rookies in 
Jasper National Paik—L Reverdln The neolithic 
fauna of the station of Port Conty (St Aubm, Neu 
chi,tel) from material collected from 1928 to 1930 
Two groujis of deposits belonging to the old and 
middle neolithic yielded 273 and 73 specimens These 
proved from one group to the other, a variation from 
70 to 50 8 per cent for the domestic species and from 
30 to 49 2 per cent for the wild species — G Tiercy 
The gravitational derivation of tho solar rays and the 
thermal regime of tho high plateaux The author 
projxism a new theory capable of explaining the 
thermal advantage enjoyea by the high plateaux 
especially the Asiatio plateau as compared, with 
other regions of the same latitude The calculation 
allows the estimation of the order of magnitude of the 
age of the Asiatic protuberance or 1400 millions, 
figures which agree with those based on radioactivity 
and relative to the time necessary for the terrestrial 
crust to have acquired its present chemical con 
ititution starting with uranium and thonum —N 
Danoz lhe free surface of the fluid stars The author 
has applied Wavre s method to the study of the 
internal movements of the fluid stars and has been 
ablo to establish the followmg if the equator rotates 
more rapidly than tho pole caps the free surface is an 
ollipsoid compressed between tho pole and the equator 
In the contrary case it will bo an expanded ollqmoid 

Rome 

Royal National Academy of the Lined Mar 16 — 
A Angeli Cei tain iclationships between constitution 
and ode ui Lnlike the artificial musks (aromatio 
nitro compounds) and violet ketones (tonone etc ) 
the cyclic polymethyleno caibonylic compounds 
descilbeil by Huzicka although having similar odours, 
are free fiom methyl groujis It is suggested that 
the piescnce in the molecules of these comjxnmds of 
a large number of methylene groups may render 
Tiossible deformations of the ring so as to pioduce 
lateral nodes able to act like methyl groups Certain 
evidence in support of this view is advanoed A 
Angeli and A Polverint The oxidising power of 
diazohydrates and their analogies with nitrous acid 
Reactions are described which justify the argument 
that the throe molecules O O (HON) O and 
(C,H, N,H) O aie analogous m structure and 
behaviour A Terracim The projective quasi 
applicability of a surface ou a plane —Luiza Pelozi 
Generalisation of a theorem of F Neumann on the 
calculation of certain integrals—M Calonghi The 
mean curvature of surfaces It is shown how the 
considei ation of geometric elements connected with a 
surface along an infinitesimal cycle leads naturally to 
the notion of mean curvature of the surface itself 
The procedure approximates the mean curvature to 
the total curvature, the rigid connexion of which 
with the properties of the infinitesimal cycles traced 
in the surface is rendered evident by the theory of 
surface parallelism —G Pfeiffer The integrals of 
13 Lie —G Krall Point loads for rods with moment 
of inertia variable with discontinuity —W Kusnetzoff 
The regularization of the general problem of three 
bodies —G Bargellmi and Lydia Monti 2 6 
Dibromophenetidme and 3 5 dibromophenetidme 
Various derivatives of these two compounds have 
been prepared and compared —A Baroni Diphenyl 
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polysulphidee, sulphodiselemde and selenodisulplude I 
The melting points and densities (at 20° 4°) of the 
various compounds described are (C,H,),8, 62°, 1 353 | 
(C,H,) t S„ 30°, 1 418 (C.H.), Se, 59°, 1 743 

(CiHllkse 50° 51°, 1 593 (C.H.hSejS 55% 1 873 — 

S Visco Hysteresis of electrical conductivity in col 
loidalsolutions Theeleotrioaloonductivityofsolutions 
of granular gelatine of various concentrations exhibits 
distinct hysteresis —Mario Betti Optical resolution 
of racemic aldehydes (1) By means of 0 hydroxy 
naphthylphenylaminomethane which combines i eadily 
with aldehydes to form highly stable crystalline 
compounds the racemic form of p methoxyhydra 
tropic aldehyde has been resolved into the two optical 
isomendes Other aldehydes may be similarly 
resolved —G Bini A new mothod for the identifies 
tion and determination of nitrates in waters Qumo 
sulphomo acid gives with NO, ions a coloration 
varying from pale green to brown according to the 
concentration of the ion* and serves as a satisfactory 
reagent for the detection and determination of 
nitrates in water It is less sensitive than and hence 
preferable to pyrogallolsulphonic acid G Cbecchia 
Rispolt A case of metamerism ui an exocyst 10 
echinoid Fausts Bertolim Regeneration of the 
digestive apparatus in holothurians The omission of 
the whole of the intestinal tube leaving in position 
the first tract of tho oesophagus and the last part of 
tho rectum united by the thm mesenteric lamina 
with subsequent regeneration of the digestive system 
has been observed in Sttchopus regain and appears 
to be relatively more frequent with this species than 
with the genus Holothuna G Cannicci Contribu 
tion to thi study of glutathicne in Teloostei (2) Ihe 
proportions and. variations of glutathione m various 
species are described G Brunelli and N Apollom 
(ertain chaiacteristica of Mediterranean lagoon 
associations —V Rivera lhe biological action of 
penetrating radiation (cosmic or ultra y rays) on tho 
development of seeds of land vegetables Ponet rat 
ing radiation has not only no positive influenco on 
the germination of tho seeds of land plants but evon 
exerts a slight depressivo action retarding the onset 
of germination or slow ing the growth of seedlmgs 
Silvia Colla Variations in tho oxygon content of the 
hydrostatic bladders of ceitam brown algae Tho 
results of exponments on t urus serratus L show that 
oxygen is accumulated in these bladders on exposuie 
to light and is consumed or eliminated in the dark 
so that tho accumulation of oxygen is to be regarded 
as a photosynthetic effect A parallel phenomenon 
was noted by Stiles and Langdon with a specios of 
Neurocystn 

Vienna. 

Academy ef Sciences May 8 —L Haberlandt 
Researches on the heait hormone in invertebrates 
Experiments were made on the excised hearts of 
snails, of Helix pomatxa in Innsbruck of Aplyna 
m Naples Isolated hearts were put into Ringers 
solution and kept until spontaneous or mechanically 
excitable pulsations ceased in a tune which varied 
from some hours to three days Extract of muscle 
from the foot (with Ringer) produced no pulsa 
tion when addod, extract of heart muscle proved a 
stimulant Heart hormone preparation from verte 
bra tee also proved exoiting even in extreme dilutions 
Also adrenalin stimulated Helix hearts, and extract of 
heart from cattle stimulated Aplytut — F Wessely and 
G H Moser Synthesis and constitution of scutel 
lanne —L Keber Structural elements of the A pen 
nines m Calabria and Sicily and of the Atlas in Algeria 
—H Griven A method for determining uranium, 
thorium and potassium in hand specimens of minerals 
and rocks 
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May 15 —W Knapp The action of o phthalyl 
chloride on the methyl ethers of p bromo phenol and 
of p bromo thio phenol —C Mayr and G Burger 
Potentiomotno titration using mercurous nitrate and 
sodium oxalate as titration solutions —P Goldmark 
and F Ksmmer Methods formeasunngthemobilities 
of ions m gases —H P Cornelius and M Furlani- 
Corneliuj Ihe Insubnc line from Tessin to the 
Tonale pass —M Radakovic Determinants that can 
be made symmetrical F Hell* and E Mehl 
Fibrous structure of plastic sulphur — F Witt The 
distribution of radium emanation between the liquid 
and solid phases of water and of benzol Radium 
emanation is occluded not absorbed by ice —J Hoff¬ 
mann Coloration of glasses and some minerals by 
0 and y rays Lead glasses aro leoogmsable by 
characteristic fluorescence in ultra violotlignt Neutral 
atoms of the alkalis, also Pb Ba and 7n may be 
causes of colour —K Marbach lhe disturbance of 
the equilibrium of radium B and radium L in pro 
p orations freed from traces of emanation 

Washinc ton, D C 

National Academy of Sciences (Proc Vol 10 No 4 
Apnl 15) Jan Schilt Tho velocities cf B typo stars 
—C R Burnham Genetical and cytologies! studies 
of semistonhty and related phenomena in maize Two 
new types of semistenle maize have been found and 
examined H J Muller and L M Mott Smith Lvi 
donee that natural radioaotivit} is inadequate to 
explaui the frequency of natural mutations As 
measure of tho intensity of radiation tho ionisation 
per cubic centimetre per second m air was used Die 
mutation rate in untreatod Drosophila ih about 1 150 

of the highest rate artificially induced whereas the 
intensities of natural and artificial radiations are in 
the ratio of 1 200 000 Dins the natural mutation 
frequency is at least 1300 times as high as it would 
be if can sod by radiation normally received by the 
flics —J H Hildebrand and J M Carter lhe influ 
once on the ideal solution laws of the distribution of 
polarity within the molecule Using the data foi 
benzene with nitrobenzene the three duntrobenrenos 
and 115 tnnitrobonzenn it appears that it is the 
number and polarity of the substituent groups rather 
than the eloctric moment of the whole molecule which 
determine deviations from Kaoult s law —Wilder D 
Bancroft and C E Barnett Pentavalent nitrogen m 
organic compounds lbe conditions under which 
organic nitrogen will add on hydrogen ehlonde 
stoichiometrioally arc brought together in eight 
generalisations Wilder D Bancroft and Herbert L 
Davis lhe tautomeric form of maho acid Changes 
in optical rotation and anomalous dispersi in of 
l malic acid in solution aro due to two tautomeric 
forms m dynamic equilibnum tho la vo acid is 
ordinary medic acid and the dextro acid contains an 
ethylene oxide oxygen linkage and two hydroxyl 
groups attached to the same caibon —J L Walsh 
On tne overconveigenco of sequences of polynomials 
of best approximation — H S Vandiver biunmaryof 
results and proofs on Fermat s last theorem (fifth 
paper) —G A Miller Groups generated by two given 
groups — A Adrian Albert (1) On the structure of 
pure Rieraenn matrices with non commutative multi 
plication algebras—(2) On direct products, cyclic 
division algebras, and pure Riemann matrices — 
Joseph W Ellis The near infra red absorption 
spectrum of oaloite Three new bands with wave 
lengths shorter than 1 7 n are reported and doublet 
structure has been observed in moat of the bands in 
this region —Richard C Tolman The effect of the 
annihilation of matter on the wave length of light 
from the nebulas It is assumed that there is a general 
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The Imperial Conference and Science 

TN the House of Commons on July 30 the Prime 
Minister Mr Ramsay MacDonald stated that 
the Imperial Conference which is to be held in the 
autumn will afford an opportunity for the Home 
Government and representatives from the various 
parts of the British Empire to make a general 
survey and discuss all matters both m the political 
and economio spheres of oommon interest to the 
members of the British Commonwealth These 
matters will be doalt with under three headings 
(1) inter imperial relations (2) foreign policy and 
defence (3) economic questions As n gards inter 
imperial relations particular questions for con 
sideration will be the recommendations of the 
recent conference on the operation of Do mini on 
legislation and other matters of a constitutional 
character cognate to and arising from those dis 
cussed in the Report of the Inter Imperial Relations 
Committee of the Imperial Conference of 1926 

As regards foreign policy and defence the agenda 
will cover the further development of peace and 
arbitration policy and will include the question of 
the reduction and limitation of arraami nts Obvi 
ously any consideration of the problems arising 
out of the effort made by tho constituent parts of 
the British Commonwealth to reduce and limit 
armaments must include in its scope the bearing of 
scientific research on the materials for defence 
But even more obvious is tho ultimate connexion 
between science and the economic questions to be 
considered by the Conference These questions 
include the general one of the trade of the b mpiro 
tho effect of successive tariff changes and tho 
extent and effect of inter imperial tariff prefer 
mces bulk purchase and price stabilisation 
oversea settlement the past and future work of 
tho Imperial Foonomic Committee the hmpire 
Marketing Board and the Imperial Institute oo 
operation in agricultural research (including cotton 
growing) forestry and minerals special meetings 
of experts on industrial research and standardisa 
tion transport and communications including 
review of the work of the Imperial Shipping Com 
mittee and the Oversea Mechanical Transport 
Council survey of steamship services and develop 
ment of civil aviation cable radio broadcasting, 
postal and news services 

The programme is certainly comprehensive It 
includes consideration of a number of subjects 
around which the fiercest political controversy has 
raged for many years past in every part of the 
Commonwealth The only grave omission is a 
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reference to any discussion on the effect of the 
return to the Gold Standard in 1925 on trade and 
industry a subject which has lately become one of 
most serious conoem to economists industrialists 
and financiers But the programme will commend 
itself as an honest attempt to project into the field 
of discussion almost every subject worthy of con 
sideration however unpalatable some of them may 
be to certain members of His Majesty s Govern 
ment charged as they are with potentialities for 
exhibiting marked differences of opinion not 
merely between the oversea members of the 
Commonwealth and the Home Government but 
also between those representing the Home Govern 
ment itself It demonstrates moreover that since 
1620 tho emphasis of the Conference has been 
shifted from constitutional to economic questions 
the basis of which must in future be free co opera 
tion each Dominion being the sole judge of tho 
nature and extent of its co opc ration 
It is interesting to compare the subjects for dis 
cussion at the Imperial Conference with those 
which engaged the attention of representatives 
from the non self governing dependencies of the 
Crown and Mandated lorn tones at the recent 
Colonial Office Conference At that conference dis 
mission ranged mainly around the methods by 
which the potential resources of the Colonial 
Empire could best be developed The report of 
that Conference has already been issued * and more 
than half of it is devoted to subjects of direct in 
terest to scientific werkers It surveys m broad 
outline the administration <f the Boientific and 
technical depart rm nts of the Colonial Empire with 
Hpe rial reference to the possibilities of creating a 
unified agricultural service tho lmponal College of 
Agriculture veterinary services and research the 
organisation of work on animal husbandry medical 
services and research and their bearing on the 
ncent report of the Colonial Development Pubho 
Health Committee the place of the biologist in the 
edu< ation services and forest services and research 
The work of the Empire Marketing Board in foster 
ing general research and assisting various colonies 
to undertake ad hoc investigations into problems of 
special interest was reviewed and consideration 
was given to the development of fisheries the ex 
tcnsi n cf cable and wireless communications civil 
aviati n transport services and the function of the 
Imperial Institute No questions relating to tariffs 
were discussed with the result that full tune was 
given to in 1 due emphasis laid on considerations of 



No 3172 Vol 126] 


[Avgust 10,1930 

the place of scienoe in the life at the subjeot races 
of the British Empire 

Wo do not suggest that consideration of tariffs 
and imperial preferences or what has come to be 
regarded as the alternative bulk purchase and 
stabilisation of pncee should not be adequately 
discussed by the assembly of imperial statesmen 
Everything is to be gamed by the ventilation of 
these subjects more particularly if the protagonists 
of these economic dogmas will provide the Confer 
enoe with adequate statistical data bearing on their 
oonvictions But there is a danger that most of 
tho plenary sessions of the Conference may be taken 
up by such discussions and those questions dealing 
with the bearing of scienoe and co operation in 
scientific research upon the development of the 
resources of the Dominions will be relegated to sub 
committees consisting solely of experts The m 
evitable consequence will be that the proceedings of 
these sub committees will receive scant attention 
from the popular organs of the Press wedded as 
these are to acutely controversial matter which the 
Conference will provide m abundance and their 
reports will be presented at tho end of tho Con 
ference and hurriedly adopted without comment or 
discussion 

It may be urged that tho prominence given at the 
Imperial Conference m 1020 to the noetl for the 
encouragement of sciontifio research is a guarantee 
that there will be the same interest m science at this 
one We trust this may prove to be the case but 
there is reason to doubt it It has to be remem 
bered that the late Lord Balfour presided over the 
Research Sub Committee appointed by the last 
Imperial Conference He presented its report to a 
plenary session His was a personality winch com 
manded attention He added to pohtioal renown 
an intimate knowledge of the subject matter he 
presented and an unnvallod capacity in a states 
man for presenting the facts and tho outlook of 
science to the uninitiated Unfortunately none of 
the statesmen at the forthcoming conference pos 
sesses this unique combination of qualities It does 
not follow of course that the reports of the sub 
committees of experts presented to the Conference 
will not be of the greatest importance or that lack 
of publicity in the Press or adequate discussion at a 
plenary session necessarily means that their reoom 
mendations will not eventually be put into effect 
But it does mean that a restatement of the olaims of 
scienoe to the attention of the civilised world and the 
bearing of science on world progress as well as the 
re emphasis of theplaoe of science ineduoation must 
be made without rather than within the Conference, 
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What u wanted is a mobilisation of the sop 
porters of science to take part in a preliminary edu 
oative campaign Help can be expected from 
certain statesmen no longer in ofhoe of whom the 
most prominent m England are Mr Amery Mr 
Ormshy Gore and Major Walter Elliott Ihey 
have already done much to awaken their political 
colleagues at home and m the Dominions and 
Colonies to the need for more earnest encourage 
ment of scientific research and they have in their 
recent Empire travels done much also to spread the 
gospel of science among the unofficial classes m the 
various countries whioh they have visited But 
the task is primarily one for scientific workers them 
selves They should not ignobly depend upon 
others to interpret their work for them It ib a 
confession of impotence It is their obvious duty to 
the peoples of the Empire to make unmistakably 
clear the problems which confront them, what new 
problems the application of science has created for 
the civilised world and what hope there is of their 
solution 

The next few weeks will provide scientific 
workers with their opportunity to take part in this 
useful and neoessary form of propaganda A 
splendid lead has been given them by Dr A 0 D 
Rivett deputy chairman of the Australian Council 
for Scientific and Industrial Research In an 
article which appeared in the Times of Aug 7 he 
pointed out that the coming Imperial Conference 
m exploring the possibilities of closer economic 
co operation would do well to realise the fact 

that before political and administrative measures 
can attain full success in dealing with the inter 
change of produots it is essential to reach as high 
a degree of efficiency as possible in methods of 
production m both primary and secondary in 
dustnes He adds that it will not be without 
significance politically if by improved methods 
Empire goods are able to compete m British markets 
with a smaller measure of artificial aid than is 
deemed by some to be necessary at present 
These improved methods he suggests must be 
based on scientific experiment and reasoning so 
that it becomes of major importance to ensure 
that the growing scientific powers of the Empire 
shall be strengthened by union and made available, 
m the full force so attained, for the solution of 
problems of production and marketing 

Muoh of Dr Rivett b article is devoted to a 
survey of the problems confronting pastoral is ts 
and agriculturists m Australia The diseases 
which ravage their sheep blow fly, foot rot braxy 
like diseases, internal parasitic troubles, caseous 
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lymphadenitis are all preventable he avers The 
beef industry in North and North West Australia is 
threatened by the rapidly spreading buffalo fly 
pest The pnckly pear has more or less ruined 
60 000 000 aoros of valuable stock raising land m 
Queensland Ignorance of soil science has been 
responsible for the economio rum of many agn 
cultunsts and the failure of settlement schemes 
fortunately Australian statesmen of all parties 
realise that it is wise economy to Bpend money 
even at a time of acute financial depression on 
those services to which alone they can look for a 
solution of such problems and it is equally ft rtunato 
that those m control of their scientific services 
realise the importance of oo operation and the 
pooling of knowledge through the medium of the 
various imperial bureaux and imperial research 
institutions which now exist in the different 
countries of the Empire What is true of Australia 
is also true of every British Dominion and Great 
Britain can be proud to have created the institu 
tions which have served as models for them all 
Nevertheless it is not enough to have persuaded 
governments that production and distribution 
are best improved by the assiduous prosecution 
of scientific research and its application Science 
has a greatei and nobler role to play than that in 
world affairs Science m fact cannot be dis 
sociatod from any aspect of policy which seeks to 
determine the future course of the form of civilisa 
tion for which science itself is mamly responsible 


The Wider Biochemistry 
Outlines of Biochemistry the Organic Chemistry 
and the Physico Chemical Reactions of Biologically 
Important Compounds and Systems By Prof 
Roes Aiken Gortncr Pp xv + 791 (New York 
John Wile) and Sons Inc London Chapman 
and Hall ltd 1929 ) 30« nit 
TT will be generally agreed that up to the present 
-A time the development of biochemistry has 
been most active in those aspects of the science 
which are associated with medicine m general and 
with animal physiology m particular Such ao 
cording to Prof Gortnor has been the case in moat 
of the universities of America and such, most of 
us will agree has likewise been the case m Great 
Britain Biochemistry has not on that account 
suffered any undue restriction of its activities 
The reviewer feels personally that the future 
development of biochemistry can best be secured 
by retaining and even widening the administrative 
contacts with physiology and especially with 
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animal physiology But such a viewpoint in no 
sense implies a denial of the necessity for develop 
mg biochemistry as an independent science in 
corporatmg within its wide bounds the methods 
of any sister science which give promise of eluci 
dating the mechanisms of the living plant or 
animal 

It is dear that during the last two decades the 
younger science has found increasing utility for 
the techniques of the older physico chemical 
sciences and this ever widening scope of bio 
ohemistry is very well brought before us in Out 
lines of Biochemistry which collates and amplifies 
the lecture material used in Prc f Gortner s classes 
m agricultural ohemistry in the University of 
Minnesota It must be made clear however that 
this is not a text book of agricultural chemistry in 
the stnot sense It is much more Thus it devotes 
ten chapters and 277 pages to a consideration of 
physico chemical problems intimately associated 
with cellular chemistry Some may regard this 
os an undue allowance in a book of this size but 
they are adequately answered by the originality of 
selection and the freshness of treatment of the 
matter embodied m these chapters much of it 
distinctly unusual in biochemical text books Prof 
Gortner is certainly to be congratulated on his 
breadth of vision in the more physical fields of 
biochemistry The remainder of the book covers 
the proteins nitrogen bases and alkaloids carbo 
hydrates and allied compounds tannins plant 
pigments lipides essential oils and finally the 
biocatalysts —the vitamins and enzymes 

The proteins are very fully treated and special 
mention may be made of Chapter xiv on protein 
structure and isomensm and of Chapter xix on 
the biological reactions of the proteins The latter 
is perhaps unduly brief but the matter of both 
chapters is presented in a most stimulating manner 
In the soction on nitrogenous basoB the newer work 
on thyroxine ergothionome and spermine is m 
eluded but the references to glutathione will 
require alteration in later editions The carbo 
hydrates are well treated and in all cases the 
pyranoside and furanoside formula are used for 
the stable and reactive isomers respectively of the 
monosaccharide components There is a mistake 
in the formula of gentiobioee on page 541 the re 
ducing gluoost compenent being represented as 
ghioofuranose instead of glucopyranose Gluco 
furanose has not ytt been found m any natural 
source either free cr in combination There is 
some confusion on pp o49 and 550 regarding the 
individual monosaccharide components of some of | 
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the lesser known tn and tetra saccharides Mere 
over the a configuration is given to the gluooadio 
linkage m sucrose The reviewer is not aware of 
the evidence upon which thiB is based All these 
are minor slips and can readily be rectified in a later 
edition In the Beotion dealing with the polysao 
chandes there is included the extremely interesting 
work of Heidelberger and his associates on specifio 
immunological carbohydrates whilst the nature 
of the problems to be considered in relation to the 
internal structure of cellulose is well illustrated by 
diagrams from the papers of Spongier and Dore on 
X ray analysis of ramie fibres—both very welcome 
features in a text book of biochemistry The 
chapters on fats and oils sterols and lipides are 
peihaps less satisfactory than those already re 
viewed the treatment though efficient Btnkes 
one as being somewhat less original and lacking a 
little m enthusiasm 

There are certain omissions which are perhaps 
explained by the circumstance that the book is 
based on courses of lectures to students of agn 
cultural chemistry This notwithstanding one 
feels that the important field of biological oxida 
turns and reductions—including somo reference to 
that fundamental plant product cytochrome— 
might well have been included in a comprehensive 
work of this type Moreover although melanin 
and its formation are referred to m various parts 
of the book no mention is made of the important 
work of Raper in this held The rdle of hexose 
phosphates in fermentation is dismissed in two 
lines and no reference is made to the parallel 
phenomena of muscle chemistry 

The reviewer is well aware of the impossibility 
of the author s anticipating all the stnctims of the 
ontie determined to be cntieal and the above 
remarks are advanced not with the intention of 
casting any reflection upon Prof Gortner s note 
worthy contribution to the literature of bio 
chemistiy but rather that they may serve as a 
guide to the reader as to what fields he may expect 
to find covered and what omitted in the impressive 
mass of well ordered information embraced within 
the covers of this work Textual references to the 
original bterature are ample and are extended in 
a senes of general references at the end of the 
volume Outlines of Biochemistry will be 
deservedly popular on both sides of the Atlantic, 
and it is the certainty of the demand for further 
editions that enoourages the reviewer to stress his 
personal regrets regarding what is omitted In no 
sense does it lessen his enthusiasm for what is 
included and treated so admirably J P 



August 10,1930] 


NATURE 


A Biologist in the New Hebrides. 

Man and Animals »« the New Hebrides By Dr 
John R Baker Pp xiv + 200 + 17 plates 
(London George Routledge and Sons, Ltd, 
1029) 12s 6 d net 

N two occasions, in 1022 and 1927, Dr Baker 
spent five and seven months in the New 
Hebrides, bent on scientific pursuits No one will 
read m his account of these explorations vivid or 
wordy descriptions of tropical scenery and tropical 
mankind , the style is matter of faot, rather 
abrupt, sometimes a little careless, but no one will 
gainsay the importance of the facts themselves 
or but admire the pains taken by the author to 
make his investigations as thorough as difficult 
conditions would allow 

The rapid depopulation of Melanesia has exercised 
the minds of many travellers, and various recent 
writers have attributed it to a score of different 
causes Dr Baker makes his own contribution 
In Espintu Santo, where the expedition was based 
relios of villages the inhabitants of which had died 
off were frequent amidst the dense forests of the 
interior, and an estimate made by an English 
resident of some twenty five years standing placed 
the population then at ten times its present num 
bers A census of a considerable number of the 
villages brought out the striking fact that for each 
100 females there were 159 males, the second highest 
male/female ratio recorded of any people in the 
world at the present day While Dr Baker admits 
that introduced diseases and abortion are the chit f 
causes of depopulation, he agrees with Buxton in 
regarding this abnormal sex ratio as a factor of 
great importance Unless the birth rate were very 
high, and here it is the reverae, no race could fail 
to decline under such conditions 

To our knowledge of the fauna of the islands 
Dr Baker made very considerable additions, as 
witness his list of some 29 new species (mostly 
Arthropods) Undoubtedly his most interesting 
faumstio survey was that of the almost hitherto 
unknown “ Steaming Hill Lake in the hollow of 
the ancient crater of Santa Mana Of thirty species, 
ten are probably new to soienoe, a large proportion, 
but we are not prepared to agree with the author 
when he suggests that the specific differences 
cannot possibly be regarded as “ of use ” to then 
possessors The physical conditions of the lake 
are so peculiar, its altitude, relatively high tern 
perature, and ounous temperature gradient, that 
who is to say what variations they may induce t 
On the sea-shore of the island of Gaua sbme 
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excellent eoological observations were made A 
study of the ooral reef m the mass suggested a 
modification of the gradual subsidence theory of 
fringing reef formation The new idea is that a 
relatively slight sinking, which need not be con 
turned, may offer conditions suitable for a gradu 
ally broadening fringe of ooral, since even in the 
presence of the reef the coast line itself recedes 
before the erosive action of shore breakers Instead, 
therefore, of expanding outwards from the original 
shore line, the reef expands inwards over erosion 
submerged coast Detailed examination of the 
half mile of reef brought to light a fairly definite 
zoning of coral gene ra and tvi n more definite was 
the zonal arrangement of holothunan genera and 
species revealed by a count of individuals from the 
shore to the edge of the reef, an observation which 
fits m with recent work on the zoning of mollusca 
on Scottish shores 

Finally reference must be made to the scientific 
use to which the extraordinary abundance of inter 
sexual pigs was put Tho abnormality elsewhere 
is extremely rare amongst mammals, but in these 
islands where pigs are the most highly valued of 
possessions, between ten and twenty intersexes 
occurred to every hundred normal males The 
type is quite distinct from those known in Europe, 
and its abundance and variety have led the natives 
to classify the mtersexes into seven recognisable 
groups Dr Baker traces the probable develop 
ment of these different stages, and suggests a con 
vrncing theory of their origin and of their genetics 
This is an interesting book, because touching 
upon many different subjects, it sees all from the 
point of view of the scientific student J R 

Infra Red Spectroscopy 

Das ultrarote Spelctrum Von Prof Dr Clemens 
bchaeftr und Dr Frank Matossi (Struktur der 
Matene in Emzeldarstellungen, herausgegeben 
von M Born und J Franck, Band 10 ) Pp vi + 
400 (Berlin Julius bpnnger, 1930 ) 28 gold 
marks 

HE remark has not infrequently been made 
that progress in scientific knowledge depends 
ultimately upon the discovery of new methods of 
technique and the perfection of older ones How 
ever much one may wish to uphold the claims of 
pure theory, there remains the conviction that, 
broadly speaking, it is the experimentalists who 
set tho pace, either in providing trustworthy data 
or, for various reasons, failing to do so In few 
branches of physics has this been more obvious 
ol 
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than in research upon infra red radiation and its 
reactions with matter As the authors of the book 
now under review remind us, it was Herschel who 
discovered the existence of these radiations so long 
ago as 1800, yet other parts of the spectrum— 
X rays, for example—came to light decades later 
and grow m importance far more rapidly The 
reason is to be sought in the exceedingly difficult 
nature of experimentation in tho infra red It is 
not too much to say that tho conquests of the last 
few years have reduced many of the technical rebels 
to a satisfactory degree of subordination a few, 
however, still offer stout resistance, and against 
them a war of attrition is probably the only course 
Prof Schaefer is not only a pioneer m infra red 
speotroscopy and the founder of an enthusiastic 
school of disciples which includes Dr Matossi but 
it has also come his way to hold chairs of both 
theoretical and experimental physics at various 
times The book now before us is the work of 
labourers m a vineyard who take no delight m 
picking to bareness for the say so of it, but who 
have garnered juduiously, assessing almost to per 
fection the value of the orop It is this that has 
made the laboratories at Marburg and at Breslau 
institutions whereunto seekers may resort and be 
certain that they will come away humbler and wiser 
After a short historical introduction the reader 
is asked to face some seventy pages devoted to 
experimental affairs It is all very valuable and 
the fact that it comes first serves to stress the 
hardly won battle for technical supremacy The 
only drawback is that it might give the impression 
that the subject is bttlo beyond the sum of its 
inherent difficulties The next chapter ib more 
enoouraging and deals adequately with the 
questions of heat radiation and their theoretical 
significance A brief but sufficient treatment of 
the general Maxwellian relations follows, together 
with the work of Rubens on optioal constants Tho 
reader may now pause and take breath, for it is 
here that the book changes its outlook 

So far, infra red rays have done all that electro 
magnetic waves of such a range of frequencies 
should, they have fitted reasonably well into the 
classical scheme and have provided a host of traps 
for the unwary observer The authors, however, 
are not amongst those who ruminate on past 
victories they are about to show how this region 
of tiie spectrum u of the first importance as the 
means whereby the physicist probes into the nature 
of the molecule Theoretically, m this the chemist 
should rejoioe (though in practice he usually does 
no such thing), and the X ray worker will benefit 
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from evidenoe on crystal structure from directions 
whenoe he least expected it 
Chap iv is devoted to the infra red spectra of 
gases and liquids After a general treatment along 
what must now be called classical quantum lines, 
the authors expound suoh portions of the new 
mechanics as are directly applicable One wonders 
whether so much space need have been given to 
the Hamiltonian and the correspondence principle 
they are discussed at length m countless text books, 
while it seems unlikely that anybody would embark 
upon such a special study as that of infra red 
spectra without a working knowledge of such 
matters On the other hand the recent verifications 
for polyatomic gases and the finer points of molecular 
structure provide very welcome reading they are 
presented with a generosity to workers outside 
Germany which is a pleasure to record 
Solids next receive attention Here too there is 
a good deal that one is accustomed to find else 
where, included no doubt for completeness and the 
reader s convenience, but the story of the gradual 
unravelling of crystal spectra and the fitting 
together of fundamentals overtones, combination 
tones and inactive vibrations into a consistent 
whole is told as only those can tell it who have 
kept many a night vigil watching the excursions 
of tho spot of light on the scale The value of the 
results is great, both for crystal dynamics and 
sometimes even for the revelation (from the 
character of the absorption bands) of Bubtle 
niceties in crystal structure 
In spite of the high pnoe, spectrosoopists and 
physical chemists should strive to add this volume 
to their library they will find in it not only 
enlightenment but also a certain majesty as of 
those who return from the harvest, bringing their 
sheaves with them F Ian G Rawlins 


The Older Rocks and Physiography of 
Scotland 

Chapters on the Geology of Scotland By the late 
Dr Benjamin Neeve Peach and the late Dr John 
Horne Pp xvi + 232 + 18 plates (London 
Oxford University Press, 1930 ) 10s 8d net 
HE late Dr B N Peach, of the Scottish Geo¬ 
logical Survey, is well known to have advo¬ 
cated the view that the Moms gneiss, the most 
extensive formation m Sootland, is the metamor¬ 
phosed eastern extension of the Tomdon Sandstone 
His remarkable personal influence gave that con¬ 
clusion long currency among his colleagues and in¬ 
spired a senes of ingenious hypotheses to moonoile 
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it with the facte This view was however never 
adequately explained in print and remained gener 
ally unintelligible One of its unfortunate conse 
quenoes was that it prevented the preparation of 
the work on the geology of Scotland whioh had been 
planned by Peach and Home for Home rejected 
this view of the relation of the Moine and Tomdon 
lan rooks and the two authors could not complete 
their account of the first section of Scottish geology 

After Peach s death Home resumed work on the 
book and prepared five chapters which give a valu 
able aocount of Scottish physiography and of the 
petrography distribution and history of the mvesti 
gation of the older rocks These chapters contain so 
muoh inconsistent with Peach s opinions that they 
are dearly the work of Home The sixth and 
seventh chapters with the accompanying lllustra 
turns Fig 27 and Plate XVIII are the work of 
Peach and their publication is of importance as 
they record opinions which have had a great infiu 
ence on Scottish geology The arguments for 
Peach s conclusion that the Moine gnuss is altered 
Tomdon Sandstone are clearly stated by Home on 
pp 199 200 and they are followed by three objec 
turns which appear unanswerable In the text 
(p 70) reference is made to the occurrence of Moine 
pebbles in the Tomdon conglomerates of Loch 
Broom if those pebbles are Moine they are an abso 
lute objection to tho Moine and Tomdoman being 
of the same age The text quotes Teall to the effect 
that the five pebbles from the Tomdoman submitted 
to him could all be matched by rocks mapped by 
the Survey as Moine and a footnote adds that Dr 
Home was of the opimon that they are typical 
Moine granulites 

In Peach s chapter on Islay some of the sand 
stones are represented as Tomdoman as if there 
were no doubt of the fact and on the map and the 
section (Plate XVIII f 3) those rocks are marked 
as Tomdoman without the query whioh Home in 
suited on inserting in the Survey maps The note 
of interrogation is retained in the block reproduced 
on p 204 The identification of these rocks as 
Tomdoman is said on p 206 to be convincing 
but it has been emphatically rejected by Mr J F N 
Green and the reviewer The upper quartotes of 
Islay are identified as Cambrian on evidence that 
appears quite inadequate Dr Peach s general 
views are clearly shown by the Plate XVHI and are 
bewildering The succession includes neither Moine 
nor Dabadian The Looh Tay Limestone is repre 
sented as the equivalent of the limestone in the 
elates of Toward, of the Margie Limestone of the 
Highland Border senes and of the fossiliferous Stua 
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char Limestone (Llandeilo or Middle Ordovician) 
near Girvan The Ben Ledi Grits are claimed as 
Silurian the bulk of the D&lradian as Cambrian 
and the Islay Limestono as Tomdoman Dr Peach 
expressed such views m conversation but they ap 
poarod vague and variable and it was difficult to 
soo how they could be reconciled with the general 
evidence They are now published explicitly in 
Plate XVIII 

This definite statement of the opinions which 
Peach advocated so persuasively renders the volume 
of histone importance though tho sections which 
explain his views will probably be regarded ulti 
matoly as t ne of the cunoaities of Scottish geology 
J W G 

Bibliographical Guides 
Reference Books a Classified and Annotated Guide 
to the Principal Works of Reference Compiled 
by John Minto Pp vu + 366 (I ondon The 
Library Association 1929 ) 21« 

T HF need for a new guide to tho literature of 
books of reference compiled from the point 
of view of tho requirements of the larger libraries 
in Great Bntam is undoubted and no better choioe 
could have been made in the selection of an oditor 
m chi« f than Mr Minto the learned librarian of the 
Signet Library in Edinburgh Tho Brussels deci 
mal system of classification has been adopted as a 
basis for the classification of the entries Strict 
adherence to any system of classification leads to 
unsatisfactory results for while a work can be 
placed only m one class its contents may justify 
duplication or multiple entry in several For 
example the most complete bibliography of 
American literature is Sabin s Bibliotheca Amen 
cana but it does not appear m this class though 
it does elsewhere under works relating to America 
This is a case where repetition is justifiable but 
when need for repetition arises from defects in the 
classification the better course is to modify the 
classification by amending the class definition or 
by transferring the class elsewhere For example 
alchemy is treated in the Brussels classification as 
a branch of oocult philosophy and only one entry 
appears relating to alchemical MSS Thu is a 
case for class transference—for the bibliography 
of alchemy and chemistry are often oombined It 
cannot be too strongly stressed that m preparing 
guides of the character of this work great freedom 
is permissible in amending a classification if such 
amendment tends to clarify the results for the users 
of the book 
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The classes most fully dealt with in the guide are 
“ General Reference ”, Social Sciences ”, and “ His¬ 
tory and Geography ” These classes go to con¬ 
firm Mr Minto’s reputation for solid and soholarly 
workmanship, but in the classes “Natural Science” 
and “ Useful Arte ” Mr Min to and his coadjutors 
are dearly out of their depth The nature of the 
omissions may be gathered from the follow mg 
examples In the class “ Chemistry ” there ib no 
reference to any of the chemical abstracts or under 
" Chemical Technology ’ to the annual reports of 
the Chemical Society Under “ Mining Engineer 
mg ” ‘ The Mineral Industry ” is omitted, and 
there are only two entries under the “ Bibliography 
of Agriculture ’ —one a 44-page pamphlet whioh is 
described as representing an important collection' 
The agriculturists Bible, “ The Experiment Station 
Record ’, is not recorded In turning to the list of 
contributors mentioned m tho preface we see that 
the advice of librarians of scientific institutions was 
not thought worth securing It is regrettable that 
the Library Association did not insist upon a proper 
representation of scientific bibhographors upon the 
advisory panel Tho neglect of scientific advice 
has rendered an otherwise valuable work useless for 
scientific and technical workers 


Our Bookshelf: 

Oeologxache Kartr. der Erde Von Franz Beyschlag 
Bearbeitet nut Untoratutzung durch die Preus 
sisohe Geologische Landesanstalt 1 15,000,000 
Incferung 2, cnthaltend die Blitter 5, 8, 9, 10 
(Berlin Gcbriider liomtraeger, 1929 ) Gesamt 
Subsknptionspreis 150 gold marks 
Thb second section of this map on tho scale of 1 to 
15 million, which is being issued by the Prussian 
Geological Institute under the supervision of Prof 
Beysohlag, includes the four sheets of the southern 
part of the New World Two of them were easily 
prepared, for one covers the Central Paoiho with 
part of California, and another the south Pacifio 
and New Zealand The islands are too small to 
show their composition by colour, but initials might 
have been used for the purpose As it is, islands 
suoh as Barbados and those off Brazil are left 
without any indication of their geology 
The most important of the new sheets is one 
covering Central and most of South America, and 
another of Patagonia and the South Atlantic 
Islands These two sheets are especially useful 
It is not easy to read them fully without the index 
of oolours, whioh is to be issued with the last 
section, but they give a clear view of the general 
structure of South Amenoa South Georgia is un¬ 
fortunately coloured as Archean, and that mistake 
is the more remarkable since the fossil which most 
clearly proves that at least part of the slates m the 
island are Mesozoic was found by a German doctor, 
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was determined by Pompeckj, and is in the collec¬ 
tion of the University of Heidelberg The un¬ 
certainty as to the geology of South America may 
be realised by comparison of this map with that 
compiled by Du Toit in 1927 Prof Beysohlag 
greatly reduces the area of Lower Mesozoic volcanic 
rocks m the Upper Parana basin and south-western 
Brazil, but includes m the lavas a large area near 
Asoenaion which Du Toit marks as Devonian, 
Carboniferous, and Archean The oompoution of 
the Sierra de Tanjil and range to the south of it 
are also different from Du Toit’s map The maps 
are an example of dear and beautiful colour 
printing 

Let Stapes de la physique Par H Volknnger 
(Enoyclopddie Gauthier Villars ) Pp ix + 217 
(Pans Gauthier Villars et Cie, 1029 ) 20 francs 
This Little book of 200 pages is such a good example 
of the specially French art of popularisation that it 
is worth examining how the success is obtained 
The first point is obvious and clearly attained in the 
case of M Volknnger the author must be a master 
of his subject Wherever he gives details of any 
particular conclusion or experiment, he speaks 
clearly, as one who has been through that stage and 
knows it In the second place, he must be able to 
select with judgment This book, slight as it is, 
gives some enlightening illustrations of all the mam 
stages from Archimedes to Planck and Rutherford 
The third point is one on which the French are 
nearly always more successful than others, one on 
which the English populanser is apt to feel shy and 
open to comment The successful author of such a 
book must give a oertain amount of moralising and 
what may be thought commonplace generalisation 
In this matter M Volknnger is particularly good, 
he gives it and it does not appear cheap Not only 
his own remarks but apt quotations from greater 
men punctuate and enliven especially the later 
pages “ Le succds eat le plus puissant toxique ” 

* Le but eesentiel de 1 Industrie eat l’adaptation des 
nchesses 4 la satisfaction lea besoms humains ” 
“ Tout le secret de sa valeur et son influence [that is, 
of physios] est dans le fait qu’elle est la science de la 
mesure ” 

The book concludes with two short but sufficient 
chapters on the place of theory in scienoe and the 
nature of scientific law The reader gets a glimpse 
of the philosophy of the Bubjeot, but is not im¬ 
mersed in it F 8 M 

An Introduction to Organic Chemistry By Dr 

Eno John Holmyard Pp xi+282 + 10 plates 

(London Edward Arnold and Co, 1930) 

4s 6 d 

Db Holmyard has attempted to arouse interest 
m organic chemistry among boys and girls in upper 
forms who have already passed the school certifi¬ 
cate examination, by describing the structure and 
chemical properties of some of the simpler com¬ 
pounds in both the aliphatic and the aromatic 
senes Stress is laid upon methods used m the 
purification and analysis of compounds and upon 
the development of structural formula in order to 
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familiarise the student in the first place with the 
kind of reasoning by means of which a knowledge 
of molecular structure may be acquired, and, 
secondly, with the general properties associated 
with particular groupings To each ohapter is 
appended a list of questions to be answered, but 
no practical details are given for the guidance of 
beginners The illustrations include ten full page 
plates, six of which are portraits of eminent 
chemists The descriptive narrative is oocasion 
ally relieved by the introduction of chemical 
theories, such as Baeyer s strain theory, the theory 
devised by Le Bel and van t Hoff to interpret the 
existence of optical isomerism, the polymerisation 
of formaldehyde to account for the photosynthesis 
of carbohydrates and the discussion of the onenta 
tion of .derivatives of benzene Notes are also 
given upon modem commercial processes Tho 
style is clear and the text is not overloaded uith 
detail 

1 he Art and Religion of Fossil Man By Prof 
6 H Luquet Translated by J Townsend 
Bussell, Jr Pp xiv + 213 (New Haven Yale 
University Press London Oxford University 
Press, 1930 ) 23a net 

This volume is a translation—and it may be said 
an excellent translation—by Mr Townsend Bussell, 
of the American School of Archaeology in France, 
of Prof Luquet s ‘ L Art et la Religion dee Hommea 
fossiles M Luquet is the author of a consider 
able number of works on the psjchology of prim 
ltive and prehistoric art but a wise choice was 
made m selecting this particular volume for transla 
tion into English Not only is it a valuable de 
scnption and analysis of tho various classes of 
Palaeolithic art but it is one of the most important 
contributions to be made by French archaeologists 
to the discussion of the meaning and purpose of 
that art M Luquet is a strong supporter of the 
view whioh holds to tho disinterested origin of the 
art of Palaeolithic man, though it is recognised that 
in certain oases a magical element must be ad 
mitted The evidence for a belief m somo sort of 
life after death to bo deduced from the burial 
customs of Palseohthio man is here well marshalled 
and thoroughly sifted The illustrations are ex 
cellent, they have been selected with disonmma 
tion, but at the same tune without undue partiality 
to the lino of argument followed by the author 

A Dictionary of Scientific Terms Pronunciation, 
Derivation, and Definition of Terms m Biology, 
Botany, Zoology, Anatomy, Cytology, Embryology, 
Physiology By I F Henderson and Dr W D 
Henderson Second edition, revised Pp 
xi+ 352 (Edinburgh and London Oliver and 
Boyd,1929 ) 18a net 

Thb first edition of this dictionary was published m 
1920 Nine years later a aeoond edition appears 
Clearly the scientific workers for whom it was com 
piled have found the book useful 
The present-day student of scaenoe is usually ill 
edusated on the classical side He often employs 
the oommonest terms in vogue without any serious 
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reflection as to them literal meaning, and his mu 
pronunciations must appal the scholar of Latin and 
Greek But if he possess thu dictionary and 
consult it faithfully, there will be less excuse for his 
blunders 

The second edition contains fifteen hundred new 
terms, but is no bulkier than its predecessor Much 
care and thought must have gone to the recompila 
tion and the publishers are to be congratulated on 
their wise decision to allow the whole book to be 
reset The authors offer their thanks to those 
colleagues who have suggested new terms that might 
be included and they hope that further suggestions 
will bo forthcoming for future editions 

D L M 

The Wilderness of Denah Explorations of a Hunter 
Naturalist tn Northern Alaska B> Charles 
Sheldon Pp xxv +412 +63 plates (Now York 
and London Charles Scnbner s Sons, 19 JO ) 21« 
net 

Thb late Charles Sheldon was a great hunter and thu 
posthumous work describes the last of hu huntmg 
trips amongst the snows of Denah or Mt M Kinky 
in Alaska But She ldon was also a sound observer 
of Nature and while the sportsman will be thnlled 
by hu descriptions of difficult stalkB after bighorn, 
moose and rcindocr, the naturalist turns, with some 
relief, from the tales and pictures of slaughter to 
hu comments upon the lives of these and other 
wild animals Colour protection attracted hu atten 
tion snowy owls hunting for mice m the snow 
were inconspicuous, and motionless ptarmigan were 
invisible the markings and coloration of the lynx 
blended with the rocks but tho colour of the 
moose rather revealed than concealed it and the 
white bighorns were sometimes visible three or four 
miles away A sudden plague of held mice and 
lemmings sprang up in 1907 where nono had been 
seen before marsh hawks increased m numbers, 
and by May of the following year mice were scarce 
again There are many such notes scattered 
throughout the text, but the book is primarily a 
hunters account of the pursuit of big game and 
the habits which had to be explored to mako the 
pursuit fruitful 

The Physiology of love By Dr Gt orge M Kat 
sainos Pp vi + 326 (Boston, Mass The 
Author 170 Huntington Avenue, 1929 ) 4 
dollars 

Da Katsainos cannot be said to have contributed 
any great advance to our knowledge in the work 
under notice He is somewhat intolerant of the 
views of others and shows a lack of the critical 
faculty in his discussion, allowing his emotions to 
run away with him To attribute homosexuality 
to satiety with heterodox sex cravings shows a very 
superficial knowledge of up to date psychopatho¬ 
logy, and this is tonflrmed when we find him attn 
butmg Psychopathia Sexualts to Freud! One 
would hesitate to compare dyspepsia to what the 
author pleases to oalf dyseros—surely this is a 
travesty of physiological pnnoiples The book 
leaves a feeling of dissatisfaction 
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Letters to the Editor 

[The Kdxtor does not hold himself responsible for 
opinion* expressed by hxa correspondents Neither 
eon he undertake to return nor to correspond with 
the writer* of rejected manuscript* intended for this 
or any other port of Nature No notice t* taken 
Of anonymous communication* ] 

r Structure and the Origin of Stellar Energy 


The generally accepted theory of the internal con 
ditions in stars due to Sir A S Fddington depend* 
largely on a special solution of the fundamental 
equations and according to this a definite calculable 
luminosity is associated with a given mass If this 
were the only solution of the equations it would 
conflict as I have repeatedly shown m recent t apers 
with the obvious physical considerations which show 
that we can build up a given mass m equilibrium so as 
to have an arbitrary luminosity (not too large) what 
ever the assumed physical properties of the material 
I have recently noticed that the fundamental equa 
tions possess a whole family of 
solutions corresponding to arbi 
tranly assigned luminosity for 
given mass These solutions 
show immediately that Fdding 
ton s solution is a special sola 
tion and correej onds to an 
unstable distribution of maas 
In the stable hstiibutions the 
lensity and temperature tend 
to very high values as the centre 
is aj i reached theoretically be 
c lining infinite if the olaaaioal 
gas laws held to unlimited com 
pressibility 

The physical properties of the 
stable configurations can be 
described as follows Suppose 
a star in built up according to 
Fddington a solution with his 
value of the rate of internal 
generation of energy I et the 
rate of internal generation of 
energy dimmish ever bo slightly 
T) en the density 
distribution 
suffers a remark 
able ohange Hie 
” mass suffers an 
'f ' intense con 

Fio l oentration to 

wards its centre 

the external radius not neoeesanly being ch anged The 
star tends to preoipitate itself at its centre to crystallise 
out so to sf oak forming a core or nucleus of very dense 
material The star tends to generate a kind of e white 
dwarf at its centre surrounded of course by a gaseous 
distribution of more familiar type the star is like 
a yolk in an egg In this configuration the density 
and temperature are prevented from assuming infinite 
values by the failure of the classical gas laws but 
they reach values incomparably higher than current 
estimates lor example it seems probable (though 
the following estimates are subject to revision) that 
the central temperature exceeds 10“ degrees in oom 
panson with the current estimates of the order of 
10 ’ degrees and the density may run up to the 
maximum density of which ionised matter is capable 
The unstable density distribution of Eddington s 
model (curve A) and the stable density distribution 
of actual stare (curves B) are indicated roughly in 
Fig 1, which is not drawn to scale It may be 
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mentioned that the instability is of a radically different 
kind from that discussed by Sir James Jeans He 
concluded that perfect gas stars of Eddingtcyi s model 
were vibratxonaUy unstable In my investigations 
the instability of Eddington s model arises from any 
slight departure of the rate of generation of energy 
below the critical value found by Eddington The 
perfect gas distribution of my solutions is perfectly 
stable out the density necessarily increases until 
degeneracy or imperfect compressibility takes oontrol 

The consequences amount to a complete revolution 
in our picture of the internal constitution of the stars 
In the mtensely hot intensely dense nuoleua the 
temperatures and densities are high enough for the 
transformation of matter into radiation to take plaoe 
with ease It is to this nucleus that we must look 
for the origin of stellar energy a nucleus the existence 
of which has previously been unsuspected The 
difficulties previously felt as to stellar conditions being 
sufficiently drastic to permit the evolution of energy 
largely disappear Many of the cherished results of 
current investigations of the interiors of stars must 
be abandoned current estimates of central tem 
perature central density the current theory of 
pulsating b tars the current view that high mass 
necessarily implies high radiation pressure the sup 
posed method of deducing opacity of stellar material 
from observed masses and luminosities the supposed 
proof of the observed mass luminosity correlation— 
all these require serious modification 

The new results are not a speculation They are 
derived by taking the observed mass and luminosity 
of a star and finding the restrictions these impose on 
the possible density distributions compatible with 
this mass and luminosity By integrating the fun da 
mental equations from the boundary inwards we 
are inevitably led to high central temperatures and 
densities ho long as the classical gas laws persist 
the solution is one of the family with a central 
singularity (infinities m p and T) and it is only the 
ultimate failure of the gas laws which rounds off the 
distribution with a finite though very large central 
p and T 

F A Milnk 

Wadham Collego Oxford 
July 29 


Structure of Carbohydrates and their Optical 
Rotatory Power 

It would appear from two recent publications by 
Dr C S Hudson of New York (J Amer Chem Soc 
62, pp 1680 1707 1930) that the classification of 

the nng structure of sugars can be decided upon little 
more evidence than that of the optical rotations whioh 
these substances display in a single solvent and for 
light of one selected wave length If this claim could 
be substantiated the method might be usefully ex 
tended to other groups of compounds and the labours 
of orgamo and dio chemists would be immeasurably 
simplified 

Dr Hudson is satisfied however with a standard 
of constitutional proof for the carbohydrates which 
will not find general acceptance In no case does he 
advance evidenoe which is unequivocal for any sugar 
although he attempts to apply definitive formula to 
many His scheme finds its ongm in the assumption 
that optical rotation is an additive property At the 
same time that he is seeking to test this hypothesis he 
assigns differing structural formula to explain the 
anomalies that anse from it These are at vananoe 
with many of the constitutional formula which my 
oo workers and I have established from a fundamental 
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study of the behaviour of sugars, although now, after 
some yean of disagreement he aooepte my formula 
for glucoee (Nature 118, 480 Sept 10 1925) 

Dr C S Hudson has not utilised the means which 
were open to him to test the validity of his views by 
direct chemical experiments The bans on which he 
develops his argument is the presumed existence, 
which his statistical methods enable him to detect of 
the residue of a new form of mannose (calculated 

S p + 77°) in aoetobromo , chloro eto derivatives 
4 gluoosido mannose obtainable from cellobioee 
through oellobial AU the calculations leading to the 
allocations of structure for the remaining sugars are 
made to rest upon the assumption that the mannose 
oocumng in tne ordinary known form of a methyl 
mannoside is not present as a residue m this biose 
If this foundation tor his scheme fails then the entire 
superstructure of rival formula which he has raised 
upon it must collapse 

A survey of Dr Hudson s two recent jiapers (i supra) 
has led me to select for this critical test an experimental 
method which he has tacitly approved he has 
accepted and utilised the observation of Fischer that 
p methylmaltOMide gives rise by enzyme hydrolysis to 
p methylglucoside without ring change Implicit in 
Dr Hudson s scheme therefore is the expectation 
that 4 glucosido a methylmannoside will yield by 
enzyme cleavago his hypothetical a methylmannoside 
([alj, -i-125°) inasmuch as this is the glyooside of the 
unknown form of mannose to which he has assigned 
the 1 6 nng 

With my colleague Dr E L Hirst and other co 
workers (R J W Reynolds H R L Straight H A 
Thomas J I Webb and Miss M Plant) I have pre 
pared and investigated the chemioal behaviour of both 
4 glucosido a methylmannoside and 4 galactosido a 
methylmannoside to whioh the 1 4 ring for the 
mannosido residue cannot apply since the 4 position 
in thiB residue is occupied by the bioso link We have 
found that these substances are hydrolysed by emulstn 
and yield the ordinary known form of a methylmanno 
side ([«Ja +79 ) which is the pyranoside (1 5 nng) 
To this pivotal compound Dr Hudson has assigned 
the furanoside (1 4 nng) structure It follows that 
the whole of his rival formulae for mono and di 
saccharides become meaningless 

Ihe above biosides are prepared in the same way as 
the bioses namely from oellobial and laetal by the 
action of perbenzene acid but in the presence of 
methyl alcohol instead of water The same 4 gluoo 
sido a methylmannoside has also been obtained from 
aoetobromo gluoosido mannose the reference com 
pound quoted in the statistical scheme 

Had Dr Hudson tned these experiments it is diffl 
cult to see how he could have committed himself to 
speculations that are at variance with this and with 
much more ohemtoal evidence which is on record 
Moreover should it be the case that rotational values 
only are considered the relevant factors then one may 
add that the rotations of these biosidee and of the 
corresponding bioses are widely divergent from those 
required by his system of classification based on 
epimeno differences with cellobiosidee and lactosidos 
and the free sugars Irom the optical rotations of 
these new compounds in the senes upon which his case 
is based he could have confuted his own thesis and 
demonstrated by statistical methods the presence of a 
residue of the ordinary known form and not the 
hypothetical form, of methylmannoside or mannose 
We showed two years ago that the principle of optical 
superposition does not apply uniformly throughout 
the sugar group and that m the mannose, lyxoee, 
rhamnose senes the failure was conspicuously evident 
The results now summarised are in oomplete agree 
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ment with the sugar formula) we have established over 
many years by methylatnm studies lactone formation 
and degradation ana by a comparison of the reaction 
velocities of glycosides under hydrolysis and by other 
direct chemical methods 

W N Haworth 

University Edgbaston, 

Birmingham 
July 24 


Prsdlssodatlon Of the Phosphorus (P a ) Molecule 

In a recent letter to Nature H H Van Iddekinge 
(Nature 125, 858 1930) communicated the obser 
vation that m the omission apeotruin of S, the same 
bands occurred as in the absorption spectium with 
the exception of those bands which are diffuse m the 
absorption spectnim (Henn and Teves Natx rr 114, 
894 1924 and Rosen Z f Phys 62, 16 1928) 

According to Van Iddekinge (see also Kromg Z f 
Phys 62, 300, 1930) this is readily explained by 
the fact that the diffuseness at the band lines is due 
to a spontaneous dissociation of the moleoule in the 
upper Btate of these diffuse absorption bands (pre 
dissociation) which occurs before radiation can take 
place emission of these bands cannot therefore be 
observed 

When investigating the emission band spectra of 
the phosphorus (P t ) moleoule I found about six 
months ago an extended band system from 3500 A to 
the far ultra violet the longer wave length part of 
which has already been measured by (neuter (/ / wxss 
Phot 5, 1 1907) The vibrational structure of this 

part was easily analysed whereas the shorter wave 
length part is rather difficult because of overlapping 
of the bands and vibrational perturbations and has 
not been yet completely analysed Hie analysis of 
the short wave length part showed that those bands 
are present the r of which is below a certain value 
say a 1 In that region there are five strong bands 
with r a but no bands at all with r a +1 a + 2 
otc What is even more significant is that the band 
lines of the bands with r a suddenly stop at a 
certain low value of the rotational quantum number 
the last line being very intense whereas the lines of 
the bands with r a 1 stop at a certain higher value 
of the rotational quantum number no fall of intensity 
being evident for lower values of » 

The explanation of this phenomenon was rather 
obvious and is the same as that independently 
obtained by Van Iddekinge and Kromg m the ease of 
b, Though the absorption spectrum of P, vapour 
has not j et been investigated it may be assumed as 
certain that the sudden stop of the bands at the 
value r a corresponds to the beginning of bands 
with diffuse linos in the absorption spectrum at the 
value r o + l These absorption bands however 
lie in the far ultra violet because as always for 
absorption bands r' will be small whereas the 
emission bands in question he on the other branch of 
the Franck Condon parabola that is high values of 
■>' and therefore at longer wave length 

In all oases of diffuse molecular absorption spectra 
observed hitherto diffusenees seta in at a certain 
band but it has not been previously observed that 
it seta in at a certain line of a band It seems how 
ever to be so m the ease of P, as shown by the fact 
of the drop of intensity m the emission bands discussed 
above This sharpness of the limit of prediasociation 
seems to be rather significant Therefore it would 
be highly m teres ting to investigate the absorption 
spectrum of the P, molecule, aim it is hoped to do 
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Recently Grundatrflm and Hulthfo (Natcbx, 120, 
624; 1630), Stmvmkel (Z*f. Phya., 62, 201; 1080) 
and Krorug (Z. /. Phyt., 62, 800; 1980) have tned to 
explain several examples of the breaking off of emission 
bands of hydride molecules by predissociation. It 
seems to me, however, that in most of these oases 
the available data are not sufficient definitely to 
exclude Oldenberg’s explanation by rotational insta¬ 
bility (Z.f. Phyt , 66 , S68 ; 1929), because the energies 
of dissociation of all electronic states involved are 
very small and, as nearly always in hydride spectra, 
oannot be determined accurately, if at all. In the 
case of P„ however, which seems to be tho first 
molecule other than a hydride showing this breaking 
off of band lines, Oldenberg’s explanation can be 
definitely excluded, because the last observed vibra¬ 
tional frequency is 424 5 om _1 and the doorcase for 
successive vibrational quanturns is 4 7 cm -* as shown 
by more than six definitely located levels. 

The absolute value of the predwsociation limit thus 
found cannot be given very accurately for the moment, 
because the origin of the band system has not yet 
been found. A rough value of 46,000 cm 1 (6 6 volts) 
may, however, be given. This represent* an upper 
limit for the heat of dissociation of the P, molecule 
(of. G. Herzborg, Z.f. Phyt., 61, 604 ; 1930). 

G. Hebzbkbo. 

H. H. Wills Physical Laboratory, 

University of Bristol, 

July 10. 

, 1 The absolute value of a cannot be given, becauee the origin of the 
band ayatem baa not yet been found. 


Distribution of Growth Activity in BupagurvM. 

INVE8TIQation s on the relative growth of parts in 
the common hermit crab, Eupagurua pndeauxx, 
which will shortly be published tn extenao m Rouxs 
Archtv, roveal some interesting facta of general 
significance. 

In previous communications 1 it has been pointed 
out that when organs or regions are growing at rates 
different from that of the body as a whole, there 
exists in them a gradient of growth-activity, with a 
maximum point ( growth-centre ) from which the 
intensity of giowth decreases m both directions In 
the case of markedly heterogenic crustacean limbs, 
this growth-oentro has always been tho penultimate 
segment (propus) This is confirmed for tho male 
right chela of Eupagurua, which is heterogomo in 
later stages. But in earlier life this lunb is growing 
only slightly faster than the body j and in this phase 
the growth-centre is two segments more proximal, 
in the morus. 

The following table gives the percentage increases 
of the various segments of the nght chela, and that 
of the thorax-length as standard for the body, in 
y oung and old males. 



Thorax 

bchlaa 

Menu 

Carpet 

Propiu 

Daotjr- 

Small make 
(thorax length, 
8 0-118# mm) 

see 

SS5 

400 

sto 

800 

276 

X ^oraxtrasth, 
IB MS 5 mm) 

S 6 

ISO 

ie« 

ies 

196 

14 5 


The interesting point is that the slower-growing 
left chela and the two long walking legs (pereiopods 
2 and 8) show, throughout the size-range examined, 
a gradient similar to that of the right chela in its 
early stages, with high point in the menu. Thus 
different constructions and different ratee of relative 
growth of appendages demand that the mam increase 
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of growth shall be in different regions j but in both 
oases increased growth proceeds by means of growth- 
gradients culminating in a high point or growth- 
centre. 

It then appears that we can extend this conception 
of growth-gradients from the growth of single ap¬ 
pendages to that of the body as a whole. Fig. 1 
shows the percentage increase m length of the various 
appendages (or conveniently measurable portions 
thereof) m both males and females, for a percentage 
increase in thorax-length of 48 2 per cent, for speci¬ 
mens between 9 and 12 mm. thorax-length. The 
graded effect is well shown on the left side of the male 
curve. Small eycetalka and maxillipedB, lengthy 
2nd and 3rd pereiopods, short 4th and 6th pereiopods 
—all, when considered in regard to their growth- 






Maallllped ) 


Obala 




Mrelopod J 


PerelopoS V 


Pereiopod 5 





rate instead of their absolute size, fall into a single 
giadient-system with high point at pereiopod 3. 

' The male nght side Bhows a similar gradient, but 
interrupted locally by the strong heteiogony of the 
i ight chela. The female appendages show a different 
distribution of growth-intensity—everywhere save 
posteriorly this is loss than the male’s, and has two 
nigh points, one between maxilliped and 2nd pereiopod, 
the other in the abdomen. 

Tho graded effect is shown also as regards the 
degree of asymmetry, which may be measured as the 
percentage ratio of the lengths of left-hand to right- 
hand appendages. Fig. 2, which illustrates this, 
requires little oomment. Note that the greater 
right-handedness of the male thorax, culminating 
in the chela, causes males to remain predominantly 
right-handed for a third of a segment farther down 
the body than is the case in females. 

These facta would indicate that what wa may 
loosely call ‘ growth-potential * is distributed in an 
orderly fashion through the animal body, in a series 
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of growth gradients, which are of vaiymg shape and 
steepness and apparently interact with one another 
as illustrated by the fact (foe at p 010) that an active 



growth centre in one appendage is correlated with 
increased growth activity in limbs immediately 
jrosteilor to it decieased giowth activity m those 
immediately antenor S h Bush 

J S Huxiky 

King s C ollege London W C 2 
July 28 

H Utley end Teseleer Hatuab June 15 1929 p 910 H ixlev 
tft April IS 19.0 p MB 


Virus Disease of the Potato Streak 

The term streak has been applied to a diseased 
condition of the potato in which the leaf and stem 
tissues become to a greater or lesser extent involved 
in a necrotic process The condition was first de 
scribed as a separate disease by Atanasoff under the 
name of stipple streak , and has since received con 
siderable attention from the clinioal point of view 
from Quanjer and others In this Institute I have 
shown how streak may be but an alternative 
symptom of another disease, namely, onnkle A , and 
my colleague Dr Kenneth Smith, that it may assume 
a somewhat similar relation to nngBpot disease of 
tobaooo In the former, the ohange from onnkle to 
streak is induced by varietal susceptibility, in the 
latter, by passage of an original potato moeaio virus 
through tobacco before being used as an inoculum to 
reinfect the healthy potato Streak is clearly a 
cluneal picture which may be reproduced by different 
agents 

In pursuance of the task of obtaining virus free 
stocks, I have frequently been brought up against the 

E roblem of the apparently healthy virus earner, and 
ave dealt with the question in some detail in two 
reoent papers» Thu year s work has given me good 
reason to believe that there may be at least two dis 
trnot viruses which produce streak, and, as m the case 
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of the two dutwot crinkles, namely, onnkle A and 
paraci inkle, they are to be distinguished by their 
vanetal reactions 

The variety Di Vernon is only with some difficulty 
to be obtained free from all external signs of virus 
disease Two out of three such apparently healthy 
and very vigorous stocks in my possession, when 
grafted to healthy Arran Victory plants produced in 
them but a mild mosaic but when grafted to healthy 
President plants a violent and lethal streak further 
if the mosaic affected An an Victory be grafted to 
President, the latter succumbs to acute streak in the 
same way as did those grafte 1 directly ftom the Di 
Vernon 

Uptodate has long been known to (any a latent 
streak though it itself may appear to be in the best 
of health I have tested out a gnat many units of 
I ptodate from the very best stocks obtainable in 
Scotland and Ireland and have with one doubtful 
exception found them all to he carriers of virus 
disease Now the streak which l ptodato may carry 
rcai ts differently from that carried by Di Vernon here 
both healthy tost plants Arran \ ictory and Piesidont 
develop a model ate and generally non lothal streak 
However the Airun Victory usually suffers more 
sovoroly than does the President the reverse of what 
was found with Di Vernon streak 

To the Uptodate class of streak reaction belongs 
that found in two more earners namely Kerr a Pink 
and Majestic In the latter variety Btreak earners 
seem rather larc m the foimer the matter is com 
plicated by the fact that whilst all Xeirs Pink 
stocks (in my opinion) are carriers, the virus they 
cany is clearly depressed m virulence by its sojourn 
in Ken a Pink and it is only rarely that its reaction 
on grafting to other varieties u, m terms of streak 
A corresponding difference of leaetion is found when 
Daturas are inoculated with the two typos of streak 
The Di Vernon earners produce no reaction m Datura 
the Uptodate and Kerr s Pink earners on the other 
hand cause a reaction identical with that following 
inoculation with cnnkle A 

As it seems wisest to discnrmnate between the 
viruses of the potato by their reaction in standard 
healthy vanotic s rather than by their clinical appear 
ance in any one variety I would suggest that the 
virus which produces streak m both healthy Arran 
Victory and President and may be latent in Upto 
date Kerr s Pink, and Majestic, bo termed streak A , 
and that which may be latent m Di Vernon, pro 
duces a streak in healthy President but fails to do 
so in healthy Arran Victory, be called streak B 
buch a system of nomenclature leaves room for the 
identification of other streaks evidence for which is 
now accumulating m our Institute 

Rkdoiiffe N bAUAMAJf (Director) 
Potato Virus Research Institute 
Cambridge July 30 

1 Crinkle A nn Infection* Dlaeus of the Potato and Pan 
erinkle a Potato Dlwaae of the Vlrue Group free Jh* See B 


Transmission of Potato Leaf Roll 

In his letter m Natobf of July 19, p 96, Di 
Kenneth Smith appears to be under the impression 
that I deplore ’ the importance attached by virus 
workeis to My tut pertuxe os a vector of potato leaf 
roll The importance of this insect in this respect 
was not called into question in my letter m Nature 
of June 28, but rather the growing tendency to 
regard the relation of M pertuxt to leaf roll trana 
mission as specific and unique ” Dr Smith reminds 
me that m May 1929 he expressed the opinion that 
M pernece is probably not the only earner of leaf roll 

02 
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In his latest publication, however, ( Jour Mm Ague , 
June 1930, p 227) he emphasises the similarity between 
leaf toll transmission by M pcrncce and other plant 
virus diseases in which it is said that one, and only 
one, insect is tapable of carrying the virus M permert 
he states, has a marked affinity for several potato 
viruses, especially foi the leaf roll virus, whilst other 
insects such as capsid bugs, leaf hoppers, and the 
rtmavntng aptciea of aphtdea have failed to tiansmit 
tho diseases Here is evidence of the growing 
tendency refened to in the mind of at least one virus 
workei Although proof is lacking I think it quite 
probable that M prratcce beats a mote subtle relation 
ship to leaf roll transmission than that of a mire 
mechanical agent, but this relationship whatever it 
may be, would appear to be shared to some extent 
by M arcumflexua So fai fiom minimising the 
impoitanie of M peratrrr in leaf roll tiansmission in 
my lettei I attributed little or no impoitame to 
M ctrcutnfiexua as an a< tive agent in spreading vims 

Dr Smith disagrees with my suggestion that 
M nrtumfltxua should piove of value in vuus tians 
mission studies apparently because (1) it is not un 
common for the chaiactenstu dorsal markings to be 
absent from specimens of M ctrcumflerus and (2) this 
species is stated to be a poor transmitter of mosaic 
and to (Kissess in its saliva a toxin which produces 
a ‘ false mosaic in Solanaceous plants, including the 
potato With regard to the fust objection it is 
obvious that the absence of the dorsal bands in 
oocasional adults makes the task of detecting such 
apterous females of this siiecies uncertain, but sutely 
not more so than in other unmarked species foi 
example M pera tear Exceptional individuals need 
not be selected for use in artificial infestations and 
any initial error in diagnosis can thus be obviated 
The appearance of unmarked adults in the cages will, 
at least, raise a suspicion of admixture of species in 
the mind of the worker and will induce caution in 
interpreting lesults 

The suggestion that M exrcumflexua possesses a 
toxin in its saliva is if substantiated of great im 
portance and marks a definite advance in our know 
ledge of viruses It will of course restrict the use of 
this species to special aspects of mosaic transmission 
but it is difficult to see in what way the jxiwer to 
produce a false mosaic will impair the value of M 
exrcumflexua in leaf roll transmission studies , and 
these studies, after all, formed the subject matter of 
my first letter T Whitehead 

University College of Noith Wales, 

Bangor, July 28 


Flint Implement* of Upper Palaeolithic Age from 
Yorkshire 

Ih regard to Mr Bromehead s objection (Nature, 
July ff, p 13) to my letter in the issue of June 7, 
p 858, it might perhaps dispel any misunderstanding 
that may have arisen in connexion with the same if 
I say that Messrs Dewey and Bromehead, after they 
had investigated the sites under consideration last 
May, were unanimous in relegating Lamplugh s * Late 
Glacial Boulder Clay ' deposit of Danes’ Dyke to 
Late Pleistocene times, though, I waa given to under 
stand, they regarded it as a hill wash formed under 
oold conditions rather than a boulder clay In 
acoordanoe with these opinions, Mr Dewey afterwards 
supplied me with the wording for par 2 of my letter 
m Nature of June 7 as representing both his and 
Mr Bromehead’s views concerning the age of the 
depout they had been asked to examine 
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As space cannot be spared m Nature for a full 
statement of the facte, I have given the details m a 
lettei which 1 am circulating privately, and I am 
content to leave these to speak for themselves 

J P T Birchfix 

30 Southwick Street, 

Hyde Park, W 2. July 7 


In answer to Mr Burthell, it is inaccurate to say 
that I relegated Lamplugh s Late Glacial Boulder 
Clay deposit to Late Pleistocene times, since Lam- 
lugh nowhere described the flint bearing deposit 
y thoee woids In his pajier on the Drifts of Flam 
borough Head (Quart Jour Ocol >Soc , vol 47, pp, 
384 431, 1891) he shows the deposit in question in 
only one of his fifteen sections, that at Danes Dyke, 
he describes it as a few feet of loamy stuff resem¬ 
bling a weathered Boulder Clay anil as stony earth 
like weathered Boulder C lay , and in a generalised 
table include* it under the heading Late Glacial 
Gravels, Bnckearth, and Boulder Clay In all other 
sections Lamplugh ignores this deposit, he also omits 
to show any soil or subsod I personally am convinoed 
that if Lamplugh were with us to day he would class 
Mr Burchelf s deposit under some sue h heading, or use 
the more expressive Yorkshire term, muck In the 
memoir on Holdemess, C lement Reid definitely classes 
the bod at Kelsey Hill, Burstwick, as Post Glacial 
The rejiort by Mr Dewey and myself to the Director 
of the Geological burvey was made as favourable to 
Mr Bun-hell's views as our opinions allowed In his 
letter published m Nature of June 7, Mr Burrhell 
anticipated this report, he quoted the only words m 
any way favourable to his view and omitted to say 
that on the mam question, whether the implements * 
are overlain by Boulder Clay, our decision was un 
favourable In his present letter he takes a similar 
course with regard to Lamplugh s published paper 
I am therefore glad to know that his ‘ full statement 
of the facts ’ has been circulated privately 

C N Bromehead 

Geological 8urvey Office, 

14a Parliament Street, York 


The Second World Power Conference at Berlin 

In his article in Nature of July 19 on the beoond 
Plenary World Power Conference in Berlin, Mr H 
Quigley has presented the results of the meeting 
m a somewhat wrong perspective As a matter 
of fact, the constitution of the World Power Con¬ 
ference renders it almost impossible for immediate 
action to be taken such as he would suggest The 
position is really as follows a number of resolutions, 
some of which bear very directly upon the work of 
the Conference as a permanent organisation, were 
passed during the technical sessions, but in accord¬ 
ance with our unvarying praetioe, none of these 
resolutions was endorsed by the International Exeou 
tive Council this year They will be circulated to 
all the national committees, wdl be examined by 
* special sub committee, and will come up for con¬ 
sideration and appropriate action at the next meeting 
of the Council, to oe Held m London at the time of the 
Faraday celebrations in September 1931 In other 
words, no exceptional treatment was accorded to the 
resolutions passed during the technical sessions this 
year 

On the other hand, the International Executive 
Council, of its own motion, took a number of decisions 
of first rate importance concerning the future “ work 
of the Conference ” Specific proposals were put 
forward by the Central Office or by national eom- 
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mittees for issuing a statistical year book based upon 
standard forms for tho collection of data relating to 
the power resources of the world upon a comparative 
basis in connexion with which a mass of preliminaiy 
work has been accomplished dunng the past three 
years Arrangements were made for the publication 
of selected annotated bibliographies upon a uniform 
system The possibility of issuing a periodical 
Central Office bulletin was explored 1 astly a 
special sub committee was appointed for the very 
purpose or re examining the activities and organise 
tion of the World Powei ( onferenoe 1 he following 
passage occurs in the Report presented on behalf of 
the International Executive Council at the closing 
meeting of the Berlin C onference The International 
Fxecutive Council has set up on the basis of some 
definite proposals put before it a Sub Committee 
which is to submit to its next meeting in 1931 after 
consultation with the National Committees oeitain 
proposals promoting the rational development and 
increasing the usefulness of the World Power Con 
ferenco C H Gray 

(Secretary International 
Executive Council) 

Central Office 
World Power Conference 
63 Lincoln s Inn Fields 
London W C 2 
July 24 


Ultra Violet Light and Atmospheric Pollution 

Ihkrk are so few manufacturing towns where ob 
servations have been taken of the incidence of ultra 
violet hght that Mr Bower s results which are given 
in a letter to Nattjrf of luly 12 p 59 are very 
welcome On the average of three years he finds that 
Sunday is a day with 12 per cent more ultra violet 
light than the average of all days of the week In 
Rochdale observations in 1929 show Sunday also to 
be a day of more ultra violet light than the average 
of all days of the week ami the excess is 12 percent 
whioh is m exact agreement with Mr Bower’s results 
for Huddersfield 

Now m Rochdale a daily record has been kept of 
the soot fall, and it is found that the number of 
particles deposited on Sundays is 29 per cent less than 
the average of all days and there is therefore direct 
evidence that reduction in soot fall and increase of 
ultra violet radiation occur together lhe falling off 
of deposited particles concurrently with the increase 
of ultra violet rays which is found on passing from 
town to country is evidence in the same direction 
There can be little doubt that factory smoke in 
manufacturing towns cuts oft much of the valuable 
light of the sun 

By the kindnees of Sir Leonard Hill I have been 
supplied with the daily observations of ultra violet 
light m 1929 at London Cardiff Lowestoft and Vent 
nor and I have worked out the Sunday and week day 
values Co nfinin g attention to Lowestoft and Ventnor, 
two seaside resorts free from factory smoke, we have 
as the combined percentage result 

Sod Hob Tim Wad Than trt S»t Avenge 

97 100 104 100 104 101 94 100 

Here Saturday and Sunday have less ultra violet 
light than week days Contrast with this the com 
bined result for Huddersfield and Rochdale, which is 
as follows 


8<m Hon Tim Wed Than trl 

112 99 99 94 94 99 


Set 


103 


^Too* 


It seems reasonable to suppose that at the seaside 
resorts the week end activities increase the pollution 
of the air, and this is the more probable as the diminq 
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tion on Saturday and Sunday of ultra violet radiation 
is mainly in evidence in the summer the holiday 
time 

Thus the measuiement tf ultra violot light in addi 
tion to the value attached to it by medical men, 
will probably provide a new and it may be a delic ate 
test tor atmosphei ic pollution 

I R Ashworth 

Rochdale July 22 

Atomic Diameters of the Rare Gases 

In our note on the crystal str icture of krypton ui 
Nati rk of Juno 14 p 889 we gave the ratios of the 
distance of nearest neighbours in the crystal lattice to 
the atomiL diameter define ed from viscosity measure 
monts for neon argon krypton and xenon as 1 35 

1 29 1 22 and 1 23 respectively 

We took the values of the atomic diameters cal 
ciliated by Herzfeld from measurements by Rankine 
( Handbuih iler Physik vol 22) He owe to 
Prof Rankine himself the information that these 
values must be considered to be too large as Herzfeld 
made use of the value of Sutherland s constant given 
m the Landolt Brims tern lables of 1923 which value 
is too low (cf Rankine and Smith Phil Mag 42, 
001 1921) Using the values of the atomic diameters 

2 30 2 87 3 10 and 3 41 A calculated by Prof 

Rankine the ratios become 1 39, 1 J4 1 28 and 
1 28 

Tho value for krypton is lower than would be ex 
jieoted this may perhajw be explained by the fact 
that its structure was investigated by us at a relatively 
much lower temperature compared with the Debye 
characteristic temperature than was the case for the 
others Indoed Natta and Nasmi s value of the 
distance of neai est neighbours at the temperature 
of liquid nitrogen leads to 1 32 for krypton 

W H Kkesom 
H H Mooi 

Leyden 


Gamma Raya of Potassium 

I wo years ago W Kolhrirster published a short 
paper • on the gamma rays of potassium which he 
ascertained partly by measurements in the btassfurt 
mines and i>artly by analysing the radiation of a 
jrejder^quantdy of sylvin supplied by Messrs C A 

In our Institute ionisation measurements have been 
earned out using a large ionisation chamber of a 
capacity of 125 litres and about 120kgm of chlonde of 
potassium Kolhrirster s results have been confirmed 
so far that chlonde of potassium really emits pene 
trating radiation the intensity of which is propor 
tional to the quantity of potassium The radiation is 
complex and consists of at least two groups of gamma 
rays By absorption of these rays in lead 0 5 4 0 cm 
thick an absorption coefficient for the first group ot 
rays has been found of approximately the same order 
as m the case of the gamma rays of radium whereas 
the second group is about twice as penetrating as the 
gamma rays of radium On the other hand, the in 
tensity of the gamma rays of potassium is much lower 
than that which would correspond to its penod of 
T 10 11 years if we assume that every beta ray of 
potassium is followed by one gamma ray A detailed 
description of the work done will be published next 
autumn F BRhounbk 

State Radiological Institute, 

Prague Podoli, 

July 8 

• W KolbOntcr DU Natunrumnucluftm 11,28 1928 
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Some Scientific Instrument 
By Robkbt 

4LTHOUGH numerous references are found m 
early British manuscripts to instruments of 
an elementary kind chiefly lor the determination 
of time or position there is little evidence that 
before the sixteenth century scientific instrument 
making as a craft had obtained a position of any 
importance in Great Britain The demand for 
instruments to assist navigation became more 
insistent as new lands wore discovered and the 
length of the voyages increased 

Gradually the professional scientific instrument 
maker came into existence two of the more dis 
tinguished being Humphrey Cole the maker of 
the astrolabe used by Sir Francis Drake and Elias 
Allen the maker of Oughtred s double horizontal 
dial In a book by Oughtred dated 1632 describing 
the double horizontal dial it is stated that it is 
printed for Llias Allen Maker of these and all 
othei Mathematical Instruments and are to be 
sold at his Shop over against St C lements Church 
without Temple barr 

With the discovery of the telescope m 1008 and 
its development by Galileo in the following years 
a great impetus was given to the instrument 
making industry Although Gregory and Newton 
propounded the reflecting telescopes known by 
their names in 1663 and 1666 they were unable 
to find makers capable of developing their ideas 
Newton made his own instruments but it was not 
until about 1730 that John Short of id inburgh 
succeeded in making a Grogonan telescope 

The latter half of the seventeenth century was a 
great period of scientific development Expen 
mental science under its leaders Boyle Hooke 
Newton and others created a demand for scientific 
instruments which could only be satisfied by skilled 
craftsmen The work of Hooke and Leeuwenhoek 
did much to develop the microscope and to direct 
attention to the possibilities of the instrument 
lortunately an instrument made about 1670 and 
somewhat similar m its details to that described 
and illustrated m Hooke a Micrographia (1665) 
has been preserved The evidence is I think 
convincing that this instrument was made by 
( hristopher Cocks the well known telescope maker 
who lived m Long Acre and of whose telescopes 
there are at least three in existence It is known 
that m March 1672 Cocks was ordered to make a 
four or five foot Newtonian reflecting telescope 
but the instrument was not successful About 
1680 he was admitted a freeman of the Spectacle 
Makers t ompany 

Owing to the publication of the Micrographia 
with its description of Hooke s microscope great 
interest was created in microscopical work and a 
demand arose for microscopes Owing to the high 
quality of the optical and mechanical work the 
English microscope won a high reputation 

The greatest of the Fnglish instrument makers 

* From » Frt Uy « rains dtaeonrm leltond »t (be Hoynl Institution 
onlUyZ* 
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Makers of the i8th Century* 

S Whipplb 

who bridge the seventeenth and eighteenth Cen 
tunes is undoubtedly John Marshall Nothing 
is known of his early life but part of a diary reoently 
discovered m the Bntish Museum by Mr H W 
Robinson by whose courtesy 1 am able to publish 
an extract has thrown an interesting sidelight 
upon Marshall s career The record covers five 
years of Hooke s life 1688 to 1693—with the ex 
ception of some few months—and was thought 
to be the diary of James Pettiver an apothecary 
fnend of Hooke Mr Robinson has been able 
to prove that it was written by Hooke The 
following is an extract December 14 1688 One 
John Marshall who told me he was Dunning 
apprentice and now worked at turning at the 3 
keys in Ivy Lane came to shew me some micro 
scopes of his own making he told me Mr Bojle 
had bought such of him He appears to have 
set up later at the sign of the Gun os a maker of 
spectacles and miorosoopes and there is little doubt 
that the microscopes were of the Hooke type Bj 
1690 he had built up a large business and had 
introduced a new method of grinding lenses on 
brass tools Marshall s double microscope was 
undoubtedly the greatest advance made m micro 
scope construction for many ycare The mstru 
mont was fitted with coarse and fine focusing 
adjustments and for the first time the limb which 
earned the eyepiece the object glass and the 
object formed one complete system which could 
be inclined as one umt All the features are re 
tamed in the modem instrument 
The first outstanding English instrument maker 
in the eighteenth century is undoubtedly Benjamin 
Martin a man who so far as is known was not 
apprenticed to the trade He was bom at Worries 
don Surrey m 1704 and began life as a ploughboy 
later becoming a teacher of Hie three Rs at Guild 
ford He devoted his spare time to the study of 
mathematics A legacy of £500 relieved him from 
the necessity of teaching and enabled him to travel 
and lecture He appears to have assisted at the 
lectures given by Dr J T Deeaguhera which were 
eagerly attended by the fashionable world and 
were illustrated by experiments Home after 
wards president of Magdalen College Oxford 
sarcastically remarked that Ben Martin who 
having attended Dr Desaguhen fine raree gallantry 
show for some years m the oapaoity of a turnspit 
has it seems taken it into his head to set up for a 
philosopher This is a hit at Martin s literary 
efforts because he prooeeded to publish a large 
number of text books dealing with a great range 
of subjects When it is considered that Martin 
was a self educated man the extent and thorough 
ness of his knowledge, as shown m his publications 
are remarkable He appears to have lived for 
some time at Chichester, where he kept a school 
and also wrote several elementary text books and 
pamphlets describing scientific instruments There 
is little doubt that he oommenoed to make scientific 
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instruments in Chichester, not improbably being 
asked by the readers of his books where it would 
be possible to obtain the instruments mentioned. 

About 1760 Martin moved to London to a house 
in fleet Street, three doors below Crane Court, 
where he became famous as a scientific instrument 
and spectacle maker at the sign of “ Hadley’s 
Quadrant and Visual Glasses Martin was essenti¬ 
ally a teacher, and continued to write after 
he had made his home in London. The books 
impress one with the care he takes to make every 
individual step in an explanation clear, and with 
the detailed drawings and references with which 
he explains the construction and use of an instru¬ 
ment. This is strikingly illustrated in his descrip¬ 
tion of the various orreries he constructed. The 
orrery was almost the latest scientific novelty, 
and Martin appears to have been much impressed 
with the educational possibilities of the instrument. 
In his “ Young Gentleman and Lady's Philosophy 
in a continued survey of the works of Nature 
and Art ”—a book which had a great vogue—he 
uses planetaria to describe the difference between 
the Ptolemaic and Copernican systems, and the 
phenomena of eclipses, etc. He was evidently 
prepared to supply either form of planetarium 
to suit his customers’ wishes. In one of his 
tracts published in 1771, “The Description and 
Use of an Orrery of a new Construction ”, he 
gives full details of the capabilities of the instru¬ 
ment, and also “ the theory of calculations for 
the wheel-work of an orrery to the most extreme 
Degree of Accuracy” The prices of the instru¬ 
ments ranged from £12 12s. upwards, depending 
on the number of bodies demonstrated, and the 
accuracy of their movements, or as Martin himself 
states ‘ r proportional to the work” That Martin 
must have continued to lecture until late in life is 
shown by the fact that the apparatus made is 
adapted to show “ all the Phaenomena [sic] of the 
Transits of Mercury and Venus over the Face of 
the Sun suoh as I shewed in Public to Thousands 
on the late memorable instance of 1709 ”. 

In 1740 Martin published a useful text-book on 
optics, “ A New and Compendious System of 
()ptios ”, and in many other writings took immense 
trouble to explain optical systems and instruments. 
His microscopes and especially his cabinets con- 
taining two or three instruments of various types 
were much sought after, and still remain as examples 
of first-class workmanship and ingenuity. There 
is little doubt that he invented the drum type of 
microscope (see Fig. 1) which had a great vogue 
and is still made in Targe numbers on the Continent. 
If the invention of the glass micrometer as applied 
to a microscope was not actually due to him he 
was undoubtedly one of the first to employ it. He 
was also one of the first to apply rack and pinion 
focusing adjustments to the compound microscope, 
and to fit inclining movements to the'pillar carrying 
the stage and mirror. 

It is a cause of wonder to me how Martin was 
able to produce such a large number of books. The 
“ Dictionary of National Biography ” mentions 
thirty-one, although some of them are only leaflets. 
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Many of his books passed through several editions, 
and at least one was translated into French They 
undoubtedly helped to popularise science and to 
create an interest in scientific instruments. Shortly 
before his death at the age of seventy-seven, he 
took his son into partnership, and unaware of the 
state of his affairs was adjudged bankrupt. He 
thereupon attempted suicide, and the wound 
hastened his death. His valuable collection of 
fossils and cunoHitics was sold by public auction 



Flu, 1.—Mlcnwtipr, drum t\pe, bj Bcnjiuun Martin 


for a trifling sum a tragic ending to a more than 
usually successful career. 

George Adams, the elder, perhaps the greatest 
of English scientific instrument makers, was bom 
about 1704. It is known that ho was apprenticed 
in 1718, and that he was established in business 
on his own account at Tycho Brahe’s Head in 
Fleet Street in 1735. It is also known that he 
was making instruments for the East India Com¬ 
pany in 1735-30. He obtained a world-wide reputa¬ 
tion as a maker of globes. In 1760 he published 
the first edition of his book “ A Treatise describing 
and explaining the construction and use of new 
celestial and terrestrial globes”. Dr. Samuel 
Johnson, the lexicographer, wrote the dedication 
to the King, and for so doing received a present 
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of “ very curious meteorological instruments of a 
and ingenuous construction ”, The book had 
a great vogue, passing through thirty editions 
Adams was essentially a mechanic and delighted 
in good workmanship. There can be little doubt, 
I think, that the microscope was his favourite' 
instrument, and ho developed several types of it 
In 1746 he published his “ Micrographia lllustrata 
or The Knowledge of the Microscope explained m 
several new inventions etc The preface to the 
“ Micrographia lllustrata " emphasises th< 
ligious side of Adams's character, and also shows 
that he must have had the artistic and poe‘ 
temperament highly developed The first edition 
of the book contained an account of a “ New 
Universal Microscojie " which was made to an 
entirely original design, the object being, as Adams 
states, “ to have a Microscope which would be 
Portable and Universal, that is to say, cnk only 
instrument, by which all Sorts of minute Objects 
might be observ'd " The microscope was pro¬ 
vided with six single lenses of different foci with 
a common focusing screw Adams remarked 
of this focusing screw that it " is to be turned 
as your hands and anus are resting on the table, 
which is a convenienc\ to lie met with in no other 


| Mioroecope A second edition of the “ Micro- 
I graphia lllustrata ” appeared in 1747, and a fourth 
' in 1771. Despite exhaustive researches it has not 
been possible to find a copy of the third edition — 
if it were ever published. 

The fourth edition commences with a description 
of the variable microscope of which Adams was 
evidently very proud. He states that “ We 
I the constniction of tho Variable Microscope to the 
I ingenuity and generosity of a noble person ", and 
we know that the “ noble person ” was the Earl 
of Bute By having a compound eye lens and by 
introducing an auxiliary lens placed some distance 
above the objective the definition was improved. 
Adams also introduced the method of screwing two 
I or three objective lenses one on top of the other. 
By drawing up the eyepiece relative to the object 
glass the pow er of the' combination could be altered 
and hence tho name " variable ”. Adams, in 
common with Martin and other makers of the 
period, developed the solar microscope with the 
large mirror projecting out of the window, by 
means of which brilliant illumination could be 
obtained, and magnified images of the object jwo- 
jected on to a screen 

(To be continued) 


Biometry ai 

\\f HEN an entirely novel and revolutionary 

M view is put forward by a man of scientific 
eminence, the critic must endeavour to form a de¬ 
cision between two alternatives, for both of which 
he miiHt necessarily lie, to some extent, unprciiared 
Either a scientific'discovery' has been mane of such 
a magnitude as to subvert a whole laxly of appar¬ 
ently well-founded opinion, or, what is more dis¬ 
turbing still, some incredible error has frustrated m 
its effect all that w c might hope from trained ability', 
industry, and patient t hoiight Wc ow e it to science 
to keep this latter possibility in view, whatever may 
lx* the weight of authoiity which ut in the balance 

Under the title of ' On a New Theory of Pro¬ 
gressive Evolution ” (Annals of Eugenics , vol 4, 
pp. 1-40) Prof Karl Pearson nuts forward a theory 
which, as he realises, will be difficult to bring home 
to the biologist In his own words, " The intensity 
of heredity is such that with isolation and inbreed¬ 
ing any individual characteristic, or deviation from 
racial type, will be gradually emphasised and be¬ 
come a factor of progressive evolution Thus all 
organisms if isolated are in a constant state of 
evolution, and it is only interbreeding and the se¬ 
lective action of environment which preserve a type, 
in other words, natural selection controls evolution, 
but the progressive urge is provided by heredity 
itself " 

It is obvious that m this statement Prof. Pearson 
is using the word ‘ heredity ’ in a Bense somew hat 
different from its jxipular and biological meaning. 
There is, however, little occasion for surprise in 
this, for those familiar with Iuh writings will know 
that the term is used to cover all the statistical 
No. 3172, Vol. 126J 


d Evolution. 

relationships between the measurements of related 
indiv iduals. What is asserted is that these relation- 
shijisrequire that when a group of individuals, differ- 
mg, however little, from the mean of their species, 
is isolated, so that they and their descendants inter¬ 
breed without further selection, then the mean of 
this isolated population will continue to depart 
further and further from the meun of the population 
from which their ancestors were originally selected 
A diagram on p 10 of the monograph shows this 
process in detail The first generation following 
isolation shows, indeed, some regression towards 
the mean of the original population and differs 
from it by only about 70 per cent as much as its 
parents In the second generation, however, the 
mean has progressed to nearly 95 |>er cent and, 
thereafter, the successive means actually exceed 
that of the foundation stock, and increase bo rapidly 
that by the eighth generation the deviation is nearly 
seven times as great as it was at first 

For the formulte from which these astonishing 
results were derived recourse should be had to the 
mathematical appendix, where, on p. 23, we find 
that they are the result of applying a certain re¬ 
currence formula, based upon a system of formulae 
for the correlations betw een the averages of different 
groups of ancestors of the same individual, the 
numerical values come ultimately from three cor¬ 
relations found in human stature, namely, parental 
correlation 0 50625, fraternal correlation 0-53367, 
and mantal correlation 0-2804. 

Prof. Pearson has been content to apply his re¬ 
currence formula numerically, but it is oapable of 
algebraic solution. It appears that the deviation 
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after n generations will be M times the deviation 
of the foundation stock, if if is given hv the 
formula 

a (1/6-1)1 <n-J + H-t 0 LW 

M ”6 {(r + fl)' 6 -l>' ' (n-1+16)! • 

The formula involves two numerical constants, a 
and 6, for which Prof Pearson’s values are a=> 
0 494163, b -0 66910. It will be noticed that the 
progressive evolution deduced from this method 
depends upon two factors, of which one, 2* J , repre¬ 
senting a doubling in every two generations, has 
perhaps been introduced through an incomplete 
allowance for the fact that, with bi-parental repro¬ 
duction, each individual has 2" ancestors of the nth 
degree The remaining factor 

{ « - 2 + (l + a)'6p 
(» — I +l'b)! 

increases progressively only when a exceeds 6 
This is not so with Prof. Pearson’s values,'which, 
if the factor 2“ 4 were removed, would thus give a 
progressive decrease, less rapid than, but equally 
foreign to biological reasoning as, the progressive 
increase shown by his values. This trouble dis¬ 
appears, however, if a is equal to 6, as it may well 
he, if the relatively small difference between Prof. 
Pearson’s values lie ascribed partly to sampling 
errors in the original data, and partly to a second 
but slighter inexactitude in the process of reason¬ 
ing by which the infinite senes of ancestral correla¬ 
tions is deduced from the three correlations actually 
observed. 

The thesis thus denied theoretically is supported 
both by the author’s own experiments ami bv a 
reinterpretation of the experiments of others Al¬ 


though Prof. Pearson wntes strongly, when geneti- 
cal concepts come into view, it may be doubted if 
he would much rely upon these two sources of 
information, if his theoretical deductions were once 
shaken. The jiersonal observations cited are in¬ 
deed somew hat meagre It appears that an expon- 
ment started twenty-five years ago with the cross¬ 
ing of toy Pomeranians ami Pekinese has been 
continued since with much inbreeding; the ex¬ 
perimenter has “ been a good deal puzzled of recent 
years by a progressive tendency to lengthen the leg ”. 
The experiment was not concerned with leg length. 
’’ But this very ungainly length of leg has been 
continually obtruding itself, although 1 have paid 
no regard to it in mating ” Unfortunately', no 
measurements were taken, and the skeletons 
were not preserved, so that it is largely a matter 
of taste whether or not we share the anthor’s de¬ 
duction . ’* Given isolation and inbreeding, say 
from a single isolated pair, then if both members 
of the pair differ by excess or defett from type— 
and this by however small a quantity'—their off¬ 
spring by continual inbreeding will progress for 
this character, anil therefore for all correlated 
characters This is the idea that came to me from 
the long-leg progress of my dogs ” 

The reviewer feels a particular regret that the 
data on this ease arc not fuller, for about eighteen 
months ago he happened to write, in connexion 
with the biometric effects of recent selection, 
" Equally, when, as in the development of toy 
breeds of tings, selection has favoured diminished 
size, w'e should expect to find an excess of recessives 
tending to increase the average dimensions 

R. A Fisher 


Food Preservation. 

T HE practical xalue of the numerous researches ] the trade anil members of the New r Zealand IXqiart- 
carried out under the auspices of the Food meat of Scientific and Industrial Research and the 

Investigation Board is clearly shown on jxTusal of I Australian Commonwealth Research Council is in 
the Report for 1929 * The work on meat deals with | progress , an exhibit of frozen carcasses of r 
the influence of quality and pre-freezing treatmi J held at Smithfield, and a small laboratory , 

upon the appearance or ‘ bloom ’ of the meat after at Covenl Garden, acting as a liaia 

thawing, with proper conditions for transport, with xith the trade. 

the changes occurring inrigor,aud with the bactcno- istrative of the scope of the scientific work 

logy’ of frozen carcasses. The investigations on of the Board, certain of tnc researches on meat, 

fruit include researches on wastage in store, on tho fruit, and pig products may lie referred to in more 

chemical changes during ripening and HeneBcenee, detail 

and on variations in resistance to fungal invasion. Moran and Smith rejiort that the unpopularity 
Work has been carried out on pig products, fish, of imported frozen beef is probably’ chiefly due to 

the causation of corrosion in tins, and on engineer- its initial poor quality, since the palatability of 

ing problems of refrigeration. prime frozen lieef compares very favourably with 

The extension of the Low Temperature Research that of prime home-killed Scotch. Another factor 

Station at Cambridge has been completed , the of importance is the pre-freezing treatment, since 

Ditton laboratory at East Mailing, Kent, for re- it is during this interval that the changes associated 

search on the storage of fruit is nearly ready for with rigor mortis occur • in this process the con- 

occupation, and the temporary buildings oi the sistency of the muscle substance changes, and it 

Tony (fish) Research Station at Aberdeen are in appears that the rate of hardening is controlled by 

Special stress is laid in tho Report t_ . of the chemical reactions which lead to 

operation with industry ; a combined research with the post-mortem production of heat. The form 

tion of lactic acid is not directly associated with the 
♦ peiMTtment of scientific and indndrui Rewarrh. Report of tiw hardening. The importance of the rate of freezing, 
h ji!suuSJ^omSTiMoT yfsrf.Mt. 19 * 9 ' Pp ' 148 ‘ (Loi ‘‘ U,n '' I tho temperature reached, and the subsequent rate 
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of thawing m reducing the amount of dnp ’ ib now 
well known (see also Cook, Love, Vickery, and 
Young, Ausiral Jour Exp Bid and Med Set , 
vol 3, pp 15 and 81 , 1926) Vickery has m 
vestigated the effects of freezing muscle before and 
after the onset of rigor, and the freezing of pure 
sols and emulsions , Moran has exam mod the rate 
of freezing in gelatin gels when supercoolod In 
the latter case, there is a critical concentration at 
which the rate changes from that approximating 
the rate in pure water to a rate only one hundredth 
as great The next stage m the treatment to which 
the meat is subjected is its transport to the con 
sumer and the temperature of transport is 
governed by the necessity of ensuring the absence of 
mould and bacterial growth, the slowing down of 
changes in the fat leading to rancidity, and a certain 
degree of rigidity of the carcass, when others are 
stacked upon it Suitable conditions raise ques 
turns of biological engineering which are also dealt 
with in the lie port 

The appearance or bloom ’ of the meat plays an 
impoitant part m its value it depends on the state 
of the htemoglobm of the muscle, of the superficial 
fat, and of the connective tissue The change m 
colour on storage is due to the conversion o? the 
pigment to metheemoglobin and to sup< rticial 
drying of the surface Brooks has examined the 
former in some detail ( Bxochem Jour , vol 23, 
p 1391 1929) the conversion depends on the 

presence of oxygon and therefore occurs only in 
the superficial regions uito which it can penetrate 
the rate of conversion however, is maximal at a 
pressure of oxygon considerably less than that 
occurring in air It is also increased by freezing 
and thawing Lea has investigated the chemical 
changes m the fat during storage under ordinary 
conditions they are too slight to account fur any 
loss of bloom observed He has also examined the 
accelerating influence of light upon the dovtlop 
raent of ranuditv, and worked out a new test for 
this change The fat is heated with glacial acetic 
acid, chloroform, and potassium iodide in the 
absence of air, and finally titrated with thio 
sulphate solution 

Haines has investigated the bacterial contamina 
tion of carcasses m cold store and found it to be 
practically negligible, although the presence of a 
flora capable of slow growth at low temperatures 
on wood and straw was detected 

Callow has examined the curing and freezing and 
storage of cured bacon For scientific control it 
is necessary to estimate the chloride content of the 
meat for this purpose the minced bacon is 
thoroughly extracted with boding water, the ex 
tract treated with silver nitrate and nitric acid and 
boded,the sdver chloride filtered off, and tho excess 
of nitrato estimated by Volhard s method (Bto 
(hem Jour , vol 23, p 648 , 1929) He has also 
adapted the Hanes modification of the Hagedom 
Jensen method for estimating glucose (»btd , p 96) 
to the estimation of sucrose (ibid , vol 24, p 57 , 
1930) In curing, the meat takes up both salt and 
water, the maximum of water absorbed occurring 
at a concentration of 4 5 per cent sodium chlonde m 
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the meat Mdd cured bacon frozen at - 25° C can 
be stored successfully at -10° C for three months 
Brief reference may now be made to some of the 
investigations earned out on fruit and vegetables 
Barker points out that wastage depends on the 
intervention of a senes of factors operating at 
various stages m the life history from the orchard 
to the consumer Moreover, different fruits, even 
different varieties of the same fruit, may require 
different optimum temperatures for storage , it is 
therefore very important that the temperature 
control of the store, for example a ship’s hold, 
should be exact Kidd, Onslow, and West have 
continued their investigations of the relationship 
between duration of life, respiratory activity, ana 
nitrogen content in apples , the relation between 
respiratory activity ana nitrogen content is direct 
but roughly inverse with the duration of life At 
the same time, the rate of loss of sugar and acid 
and the potash content play a part in prolonging 
or shortening the life of the fruit Haynes ana 
Archbold have continued their work on the meta 
holism of apples improvements m the methods 
of estimating glucose and fructose havo been made , 
thus the lodometno oxidation is earned out at 
1° C , and the rate of oxidation of fructose as well 
as the tune necessary for the complete oxidation 
of glucose havo been carefully worked out 

Storage life can be divided into three penods 
in the first the products of hydrolysis of starch are 
the materials chiefly respired in the second the 
products of inversion of sucrose are utilised, but 
the reducing sugar increases at the same time in 
tho third, products of sucrose inversion as well as 
reducing sugar are combusted Tho phases of 
development of the growing apple havo also been 
studied m the first there is a rapid increase m size 
accompanied by a slow increase m sugars and the 
laving down of cell wall material the second is 
a period of maximum synthetic activity associated 
with starch formation and nitrogen intake , m the 
third synthetic activity declines, the rate of forma¬ 
tion of total solids decreases, starch synthesis and 
acid synthesis cease, and sucrose accumulates 
Bracowell, Hojle, and Zilva havo investigated 
tho antiscorbutic potency of different varieties of 
apples by means of tests on guinea pigs, and have 
found that ‘ Bramley a seedling ’ is markedly more 
active than all the others, that soil, age of tree and 
season havo no influence on the activity, and that 
three months’ storage results m only slight loss, cold 
storage being better than gas storage at a higher 
temperature (Bxochem Jour , vol 24, p 82 , 1930) 
West has noticed that storage life is favourably 
influenced by a few weeks of warm, dry weather 
preceding the date of gathering Tomkins has 
found that acetaldehyde vapour is absorbed by 
healthy fruit and apparently utilised at the same 
time, the vapour is fatal to fungal spores on its 
surface and to fungal mycelium This fact may 
find an obvious practical application Home has 
found that the susceptibility of apples to fungal 
invasion is closely correlated with their nitrogen 
content, and that the resistance changes with the 
age of the fruit 
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Obituary 


Db E B Knobkl 

XT’DWARD BALL KNOBEL who died on July 
-Hi 25 last was bom in London on Oot 21 1841 
He was educated at Stockwell Grammar School and 
at the Royal School of Mines but did not take a um 
versity degree he was given an honorary D 8c at 
Oxford in 1927 He was engaged in business as a 
manufacturer throughout the greater part of his 
life and his work for astronomy could be done only 
in hu leisure hours 

Dr Knobil s published work began in 1873 with 
papers containing observations illustrated by 
sketihes of Jupiter and Mars He also invented 
a photometer and produced tw o papers on observa 
turns made with it But lus work as an obwrver 
was terminated by his removal from Burton to 
London in 1875 Ihere he found an opportunity 
for studying astronomical bibliography which 
determined the main drift of his studies for the 
rest of his lif< In 1876 he presented to the Royal 
Astronomical Society a Chronology of Star 
Catalogues dealing with all the star catalogues 
the existence of which he could trace With un 
important exceptions he had examined them all 
with his own eyes To this collection he added a 
separate collection of catalogues of proper motions 
and a table of the names and places of stars con 
tame d m Aboul Hhassan s first catalogue He 
also included notes on errors m texts of Ulugh Beg 
and Cusa which like those in the text of Aboul 
Hhassan he attributed to misreadings of Arabic 
nunu rals In the same year Dr Knoliel published 
a reference catalogue of books and papers on 
double stars variable stars red stars nebuta and 
clusters proper motions stellar parallax and star 
spectra 

During the next forty y ears Dr Knobel produced 
numerous papers on points connected with star 
catalogues including those of Ulugh Beg A1 bufi 
and Al Achsasi in which he displayed a growing 


confidence m his reading of Arabic and Persian 
manuscripts He also published in 1905 a collec 
tion of the observations contained in the Japanese 
chronicle the Nihongi and edited a Chinese 
planisphere in 1909 with a valuable commentary 
But Dr Knobel a largest works wire hia editions of 
the star catalogues of Ptolemy and Ulugh Beg 
published in 1916 and 1917 respectively Tn each 
case the work had been begun by the German 
American astronomer Peters who elitel in 1890 and 
whose papers passed into l)r Knobel s hands In 
neither case did Dr Knobel give a critical Greek 
or Persian text but the work is based on a careful 
collation of the manuscripts in different languages 
for b tar places and magnitudes and each star w as 
identified so far as identification is possible 

Probably Dr Knobel contributed even more to 
astronomy by hiB long and dc\ oted service to the 
Royal Astronomical Society than by his public a 
tiona Except for the ono year 1922 23 he was 
a member of its council uninterruptedly from 187b 
to his death He was twice president 1892 93 
and 1900 l for fifteen yc are he was treasurer and 
for ten years secretary and he will be re membered 
with gratituelc by all British astronomers 

J K h 


Wk regret to announce the following deaths 

Piof A (ulbitranl foimet ly professor >f physio 
kgical and j hysital optios at the University of 
IppBala ant Nobel prizeman for medicine in 1911 
aged sixty eight \ ears 

M Joseph Achilles Le Bel 1 ir Mem R b formerly 
president of the French t hemiral Society >n Aug 8 
aged eighty throe years 

Prof f F Ptmpeckj professor of geology and 
paleontology in the University of Berlin on July 8 
age l sixty three years 

Dr Harvey Waal ington Wiley from 1883 to 1912 
chief chemist >f the L b Dej artment of Agnenilture 
on June 30 age 1 eighty five years 


News and Views 

Ihk lives and labours of tho* wc rth comprised tho period 1809- 1820 The story 


botanists and naturalist travellers Sir William and 
Sir Joseph Hooker and their connexion with Hales 
worth Suffolk will receive recognition on Aug 17 
through the unveiling of a tablet memorial in St 
Mary a Church Haleeworth a dedu atory duty to be 
performed by Sir David Pram, a former director of 
the Royal Botanic Gardens Kew The requisite 
funds for the erection of the tablet were provided by 
a number of representative scientific institutions sup 
piemen tod by contributions from a small band of 
botanists and others who were contemporary with 
Sir Joseph Hooker 

Sib Wiixiak Hookbb, bom at Norwioh on July 6 
1785, was educated there at the grammar school He 
died on Aug 12,1895, in his eighty first year, and was 
boned in the churchyard of St Anne s, Kew Here 
it should be mentioned that his residanoe at Hale* 
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of the elder Hooker s varied career was mirrored with 
filial care by his son Joseph in the Annals of Botany 
Early devoted to ornithology entomology and botany, 
he found a friend m bir Joseph Banks On the latter s 
advice he explored Iceland (1809) From 1820 to 
1840 he was Regius professor of botany m tho Umver 
sity of Glasgow A vigorous pedestrian Hooker 
when taking weekly rest at Helensburgh habitually 
on Sunday walked to Glasgow —twenty two miles—to 
be in time for his eight o clock Monday morning class 
In 1841 ho became director of tbe Botanic Gardens, 
Kew re mainin g in offloe twenty years Sir Joseph 
Hooker bom at Haleeworth on June 80, 1817, 
graduated at the University of Glasgow m the medical 
faculty His scientific achievements, whether as 
naturalist traveller in unexplored regions of the world, 
or as a master of botanical nomenclature scarcely need 
recapitulation His friendships were with men such 
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as Darwin Lyell Huxley Wallace He followed his 
father in the direct irslup at Kew became president 
of the Royal Society and was an original member of 
the Ordei of Mei it Hooker the younger died in 1911 
aged nmetv four years 

On Aug 19 occurs the centenary of the birth of 
the distinguished (>ennan chemist Julius Lothar 
Meyer whose career recalls some of the most famous 
men of science an 1 si me of the greatest w icntific 
achievements of the nmeteenth century The son 
of a doctor Lothar Meyer became the ] uj if t f 
Virchow Ludwig Bunsen Kirchhoff an 1 Neumann 
he succeeded Fittig and was the ji int reeif 101 t 
with Mendel6eff if the Davy medal of the Royal 
Society Bom at Varel in Olltnhurg a ] io\ nice 
which had already given Mitscherhch to chemistry 
Meyer became a student of medicine at Ziuich an 1 
Wurzburg and it was on the advice of Ludwig that 
he devoted himself to chemistry At Ilei lelberg 
where he attended the lectures of Bunsen an! 
Kirchhoff he counted among his fell w students 
Baeyer Roscoe Beilstem and Quincke 4pj ointed 
a PruatdoterU at Breslau m 1869 he un lertook the 
direction of the laboratory of the Physiological 
Institute and m 1804 publiahe 1 his Mo lemen 
Theonen der Chomie by which hw name was first 
brought into prominence Two years were aj ent as 
a teacher at the school of forestry at Neustadt 
Ebemwal le and in 1868 he was called to Carlsruho 
where for a time his work was interrupted by his 
care for the wounded of 1870 His final appoint 
ment came m 1876 when he was chosen successor 
to t ittig in the chan of chemistry at Tubingen and 
this position he held until his death at Rastede on 
April 11 1895 Hw brother Oskar Emil Meyer 

(1834-1909) was the well known physicist 

The life of Lothar Meyer was written by his pupil 
Seubert while the memorial lecture to the Chemical 
Society was delivered by Prof P P Bod son m 1898 
With great intellectual gifts Lothar Meyer possessed 
characteristics which gamed for him the esteem 
and appreciation of his contemjioranes Though his 
scientific publications embraced a gi eat variety of 
subjects his name is beet known for the share he 
had with Newlands in England and Mendeleeff in 
Russia m the periodic classification of the elements 
Speaking of the Periodic Law Thorpe said The 
first chemist of note to grasp the significance of 
Mendel6eff s generalisation was Lothar Meyer who 
dealing at the outset with one of the characteristic 
properties of the elements—viz their specific or 
atomic volumes greatly developed the principle 
of periodicity representing it graphically in a most 
striking and suggestive manner leading up to a 
classification almost identical with that of Men 
deWeff It was for this work that Lothar Meyer 
was awarded the Davy medal in 1882 Lecturing 
three yean later Meyer himself spoke of Mendeleeff s 
contribution as forming the coping stone of the 
building which in the course of yean has been erected 
on the foundation of Doberemer a Triads as a work 
which did not, like Pallas Athene spring ready armed 
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from the head of a Jove but has been gradually com 
pleted by the alow painstaking and often apparently 
vam endeavours of a whole senes of workers 

The Royal Institution has issued further par 
ticulars of the arrangements being made to celebrate 
the historic discovery by Fataday of electro magnetic 
induction recorded in his diary on Aug 29 1831 
J nntly with the Institutun of Electncal Engineers, 
tho Royal Institution has drawn up a piovisional 
l rogramme for Sej t 21 23 next year The first day 
will be devoted t > the reception of delegates at the 
Royal Institutu n and a Faraday < ominem irativo 
meeting in the Queen a Hall the | roceedings of which 
will probably be broadcast by tho BBC 1 ollowmg 
this will eome the j nnt conference of the Institution 
if flectrical Engineers and allied associations con 
versaziones at both the Royal Institutu n an 1 the 
Institutu n i f Electrical Engineers and the opening 
of a baraday Exhibition in the Albert Hall The 
latter which will be open to tho public for about ten 
lays will include reproductions and illustrations of 
F&ra lay s work anil sjiecial exhibits showing the full 
development of electncal and chemical science and 
industry which have their origin in his researches 
It is further proposed to j ublish baraday s diary of 
his experimental work in full and to issue a s juvenir 
vi lume The delegates will also be entertained by 
the Royal Society The baraday celebrations will 
precede immediately the opening of tho centenary 
meeting of the British Association which is to take 
place on the evening of Sept 23 m the C entral Hall, 
Westminster 

The j urj ose of the work of the Rothamste 1 Tx 
penmental Station is as the director Sir John Russell, 
states at the beginning of his leeently issued annual 
rejKirt to discover the principles underlying the 
facts of agriculture and to | ut the knowledge thus 
gamed into a form m which it can be used by teachers, 
experts and farmers for the upraising of country life 
and the improvement of the standard of farming 
But the results of the work of the large and expert 
staff engaged in the Rothamsted laboratories and on 
the experimental plots contain much of scientific 
interest especially as regards certain specific problems 
The artificial inoculation of lucerne a process developed 
in the Bacteriological Department for supplying the 
nitrogen fixing organisms is increasingly used at home 
and oversees btudy of the relationship of the 
nodule organisms to the plant has shown that they 
do not normally enter the plant until the true leaves 
begin to form when the root extrudes a substance, 
not yet determined which facilitates their entry 
Work on barley indicates the possibility of visualising 
the relationship between growth and the quality of 
the gram and a simple method has been elaborated 
for estimating the amount of extract obtainable from a 
given sample of malt an important aid to the maltster 
Experiments with sugar beet emphasise the need of 
new varieties better suited to English conditions 
The roots refuse to respond to schemes of manuring 
which are successful with mangolds and potatoes, 
though there is an increase in the leaves 
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Or great value to overseas farmers is a prooeas 
which has been devised at Rothamsted for converting 
straw and other cellulose containing plant lesidues, 
such as the trash from sugar cane plantations, into 
useful manure The chemistry of the process is 
being worked out The organisms mainly concerned 
m the decomposition of the straw aie fungi, including 
several Aspergilli and Actmomycetos An important 
discovery by the Microbiological Department is that 
of a group of nitrifying otgamsms producing nitntoe 
from various ammonium salts, but differing from the 
previously known forms, Nitroaomonaa and Ntiro 
eocoocus, m that they thrive in the presence of oiganic 
matter Ihey are found to be commonly distributed 
m the soil In the Plant Pathological Department 
physiological and genetical work on fungi has been 
continued The subject is a complex one Strains 
apparently identical in structure and cultural rc 
actions differ markedly in (uvthogenic properties and 
conversely, strains different in structure and cultural 
reactions have similar pathogenic propel ties Two 
or more strains are frequently intermingled in one 
host plant Progress has also been made in the study 
of virus diseases, those elusive phenomena which 
can only be studied in their effects on the infected 
plant Hie activities of the staff are indicated by 
the inclusion of abstraets of the scientific papers, 
twenty seven in number, published during the year 
The rejiort may be obtained from the becretary of the 
Rothamstod Experimental btatinn, Harpenden, pru e 
2s M 

A mu jWOcocj ic a i excavations on the projected 
line of the new by pass at Colchester have now been 
m progress under Mr C L Hawkes of the British 
Musoum since the middle of June It will be remem 
bored that this work was undertaken by the Colchester 
Excavation Committee to avert the loss of valuable 
archtcological material by the making of the new 
road The area of operations lias since been extended 
owing to the purchase of adjacent land by the Fssex 
County Council for playing fields, which has been 
placed at the disposal of the C ommittee until the end 
of August The results obtained to date, of which a 
report appeared m the Times of Aug 4, are of very 
great interest, especially in their bearing upon the 
relations of Britain and the Continent in the century 
before the Roman conquest They fully support 
what was previously known of the importance of 
Colchester as a centre of British culture and pros 
penty It would appear that this low lying site was 
an overflow area from the British town, at first not 
too thickly populated Then after several decades, 
at about 10 B C , it was more thickly settled under 
Cunobelinus The site was abandoned at about 
47-50 b c when the Romans built their Colonia 
near by on virgin ground In the ten acre field, nearer 
the Roman site and farther from the centre of the 
Celtic town, the remains are more scattered The 
abundant pottery and metal work point to a penod 
of great prosperity in British Colchester for a penod 
of fifty to sixty years before the Roman conquest 
With much native pottery and many native brooches 
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is a large projiortion of imported ware anil ornaments 
]Hunting to a considerable volume of pie Roman 
trade with Italy, southern and northern Gaul, Bel 
giura, and the Rhino aiea The numerous loins in 
elude early Roman types, issues of l unobelinus him 
self, the Icem and native issues from Gaul The 
conduct of the excavations has now been taken on 
by Mr J N L Myns of Oxford 

The menacing condition of the South Italian vol 
oanooe is fully discussed by Prof H Rock in Matfnaux 
/tour l Rtude dts CalamtUs No 1 1930 The changes 
in Vesuvius since 1005 as stiuliod by Malladia and 
I nedlaender are jmssed in review and the lava flows 
of 1026 1027 1928, and 1029 are di scribed with maps 
The later eruptions are distinguished not only by the 
higher temperatures of effusion but also by the gteatei 
abundance of the gases and the m< reasc in hydro 
chloric acid Vesuvius is clearly heading towards 
another catastrophic outburst like that of 1000 The 
villages on the southern flank (Terxigno etc ) ate most 
likely to be m dangor from future flows if ok is antici 
pated the southern walls of the cone are fractured 
by the accumulating stresses Areas likely to be 
overwhelmed with ashes and vapours cannot be pro 
dieted, as they will depend on the atmospheuc con 
ditions at the time Etna is also in a slow crescendo 
of activity as indicated by the J 1)28 eruption and its 
unusually high temjierature Although there can be 
no direct connexion between the volcanic healths of 
Ftna and Vesuvius there have nevertheless been 
numerous coincidences between then eruptions which 
suggest that both may be affected by common 
tectonic disturbances 

It is knowm that for every kilogram of gram con 
mimed in the world to day there is approximately a 
kilowatt hour of energy expended The grain is a 
necessity, but some think that the world would be 
happier without this great expenditure of machine 
labour The rapidly advancing mechanisation of 
labour is it is thought, tending to make work more 
monotonous and hence leads to a c raving after amuse¬ 
ment and to the lowering of the mentality of the race 
In an address to tho World Power Conference at 
Berlin, an abstract of which is given in the Electrical 
Review for Aug 8, Dr A F Enstrom combats this 
view In his opinion, the operation of machines 
instead of dulling the faculties sharpens them A 
skilled operator is instantly on the alort when the 
noise made by his machine alters by a minute amount. 
His powers of observation are always being exercised. 
The younger generation seems to grasp with ease 
how to operate motor ears and how to look after 
machinery Schoolboys even have dontf valuable 
research work with home made radio sets The great 
advantage of the mechanisation of labour is that it 
makes possible an eight hours’ day The labourer has 
to expend much less muscular effort during the course 
of it There is no evidence that this lowers his 
mentality and he has opportunities for improving his 
knowledge which his predecessors never had 

Thb scientific instrument industry of Great Britain 
has deservedly a high reputation for the quality of its 
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products, a reputation which the Institute of Physics 
has done much to foster through the publication of the 
Journal of Scientific Instruments Appreciation of its 
services to the industry is shown by the recent decision 
of the British Optical Instrument Manufacturers 
Association to offer an annual prize to be known as 
the B O IM A Prize, for the best pajier apjieanng 
m the Journal of Scientific Instruments Ihe pnze, 
which is of the value of ten guineas is offered for a 
period of five years, the award being entirely in the 
hands of the Board of the Institute of Physics The 
Board has accordingly decided that in awarding tho 
pnze, all papers appeal uig in the Journal dunng the 
year will be consitlered and due weight will be given 
to (1) originality, (2) sciontif ic value, (3) practical 
utility to instrument makers or useis (4) presentation 
Tile first award will be made in 1931 in respect of a 
jwjior published in the Journal during 1930 It is also 
announced that through the generosity of a member 
of the Board it has become possible for the Institute 
to offer a prize of £5 foi the best Laboratory and 
Workshop Note which appears dining the year 
The donor has guaranteed thiH prize for a period of 
five years These notes seive a useful purjKMo in 
acting as the medium through which the devices, 
special methods, etc, evolved m one laboratoiy or 
workshop are passed on to other workeis The first 
award ot this prize will also be made in 1931, in respect 
of a note published m the Journal dunng 1930 

A serious obstacle m the development of radio 
telegraphy and telephony was the difficulty m develop 
mg high voltage duect current for supplying the 
amplifiers of transmission plants, as the necessary volt 
ages vary from 9000 to 30,000 An early solution was 
to adapt motor generator sets coupled in senes so as to 
obtain the requisite voltage The large demand led 
to considerable improvements in their design so that 
sets can now be built which will give pressures of 
15,000 volts The main drawback to this solution 
was the comparatively long time required to start the 
reserve set if anything went wrong rhe next solution 

was thermionic rectifiers, which can be put into use at 
a moment s notice The disadvantage m this case was 
the great expense of upkeep, as their life is limited to 
about 5000 hours The most recent and perhaps the 
best solution is to use mercury arc rectifiers We 
learn from the Brown Boven Review tor July that this 
solution has been adopted by Marconi s Wireless 
Telegraph Co, Ltd , m the firm’s research labors 
tones at Chelmsford The rectifier and rectifier 
transformer were designed for an output of 400 
kilowatts at direot current pressures of 9000, 10,000, 
and 12,000 volts The plant was installed a year 
ago and has given entire satisfaction It has a 
high efficiency, can be started at a moment’s notice, 
and withstands short circuits Water oooling of 
the rectifier is not necessary as radiation and con 
veotion suffice to lead away the thermal losses The 
new large broadcasting station which is to be opened 
shortly at Warsaw will be equipped with two Brown 
Boven rectifiers which will give an output of 500 kilo, 
watts at from 10,000 to 10,000 volte 
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The meetings of the International Electrotechnical 
Commission which were held on June 27-July 9 in 
all three Scandinavian countries were very successful, 
twenty two countries being represented The opening 
meeting was held m Copenhagen, the advisory com 
mittees earned out their work in Stockholm, and the 
plenary meeting took place at Oslo The committee 
on nomenclature after considerable discussion adopted 
the following names for the magnetic C G 8 units 
Ihe unit of magnetic flux was called the maxwell ’ 
and tho unit of flux density the gauss ’ The unit of 
magnetic held intensity was called the ‘ oersted ’ and 
of magnetomotive force the gilbert It will be 
some time however before these names are adopted 
in text books m Great Britain h ollowvng the Italian 
suggestion a unit 10* times as large as the maxwell 
has been adopted for practical engineering use It is 
projiosed to call it the pro maxwell ’ The com 
mittee on the rating of machinery had a long discussion 
as to the maximum perminsihle temperature at which 
machinery and apparatus should work Engineers 
consider tliat a few dogroes centigrade in the permis 
sible temperature is of great practical importance A 
unanimous <ie<uuon was ultimately reached The 
symbols committee reached agicement on the symbols 
to be used in telephony, telegraphy, radio com 
mumcation, and electnc tiaction Tt whs thought a 
pity that the standardised symbols are not more 
widely used by the Press and m industry The 
aluminium committee had difficulty m reconciling 
European and American practice, but some progress 
was made in this direction A projwsal to standardise 
132 kdovolts, which is the British grid pressure, was 
rejected 

A recent Daily Science News Bulletin issued by 
Science Service, Washington, D G , gives some details 
about the progress ot the plans which are being 
developed by Dr Robert Goddard, professor ot 
physics at Clark University, Worcester, Maas , for 
exploring the atmosphere at high levels by means of 
rockets A liquid propellant has been perfected 
which is said to have many advantages over gun 
powder or similar explosives The rocket continually 
becomes lighter as it ascends owing to the burning of 
the propellant The rockets will be Bent upwards from 
a steel tower at Camp Devons, near Worcester, Maas 
As yet only small rockets have been fired, whioh have 
ascended to levels of but a few hundred feet A grant 
has recently been made by Mr Darnel Guggenheim 
for the oxtension of the experiments, and an influential 
advisory committee has been appointed in connexion 
therewith When it becomes possible to send rockets 
up to altitudes measured in tens of kilometres instead 
of hundreds of feet, carefully devised instruments will 
be added to the rocket with a parachute to bring them 
safely to earth when the charge is exhausted 

Trials of new and improved oombrne harvester- 
thresher machines have been arranged by the Minis, 
try of Agriculture at Wellingore, Kesteven, Lines, 
through the courtesy of Mr Geoffrey Nevile Fanners 
desirous of seeing these machines in operation may 
either send the ooet of a telegram, or telephone to the 
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Estate Offioe, Wellingore (14X5 Fulbeek, Grantham), 
and they will be informed so far aa possible of the 
exaot day or days when harvesting is being earned 
out At first it was thought that such machines 
would be unsuitable m England, smee the gram m 
this country is much more moist at harvest time than 
is the case m Canada or the United States, where the 
combine method is widely used However, judging 
from last year s experience m the trials earned out by 
the Oxford Institute of Agncultural Engineering, it 
seems probable that, although in some seasons a 
drying plant might be necessary, threshing may be 
safely earned out after the gram has stood for a day 
or two m summer heat This view is supported by 
experience abroad, and the combined machine is 
becoming increasingly used m countries with cooler 
and wetter climates Given favourable conditions for 
hire or purchase, the fanner would gam considerably 
by their general introduction into Great Bn tain, as 
not only would the total cost of harvesting and 
threshing be reduced, but also loss from vermin or 
mould in the stack be avoided 

Thk Balkans correspondent of the Times gives an 
interesting account—in the issue of Aug 4—of the 
health reform measures carried out in Yugoslavia 
during the last ten years The person to whom most 
credit is due is Dr Andnya Shtampar, who was 
appointed -heat! of the Department of Hygiene m the 
Ministry of Health m 1919 The sanitary condition 
of the country was then deplorable, not only as the 
result of the War but also as the consequence of 
centuries of neglect, as was shown by the fact that 
80 90 per cent of the population were infected with 
malaria and syphilis, while enteno fever, typhus, and 
smallpox were extremoly nfe Dr bh tamper a first 
step was to provide himself with competent assistants, 
who had to be trained abroad, and then to persuade 
the government to supply the necessary funds for his 
reforms Since 1923, when he was first really able to 
start work, he has organised three mam categories of 
institutions (I) central institutes for each of the 
nine provinces, (2) 80 district health institutes, and 
(3) about 600 village stations The central institutes 
comprise departments of bacteriology and parasit 
ology, social medicine, and sanitary engineering 
The district institutes contain departments for mother 
and child welfare, dispensaries for venereal diseases 
and tuberculosis, bacteriological laboratories and bath 
houses The village institutes consist of a dispensary 
m charge of a nursing sister, a small health exhibition, 
and a shower bath A school of hygiene is attached 
to the Zagreb Central Institute for the training not 
only of doctors and nurses but also for instructing the 
more intelligent peasants in the genoral principles of 
hygiene Dr Shtampar’s work has reoeived liberal 
aid from the Rockefeller Foundation as well as the 
strong support of King Alexander The reduction m 
epidemic disease as the result of these measures has 
been most gratifying During the last two yearn, 
there have not been more than a hundred oases of 
typhus m the country, there has been no smallpox 
for more than a year, and the incidence of malaria 
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has fallen from 80 to 10 per cent, while there is a good 
prospect of a healthy generation growing up in 
formerly disease ridden areas 

Thk following appointments have been made by 
the Secretary of State for the Colonies Dr G Biyoe 
to be deputy assistant director of agriculture, Nigeria t 
Mr B G Montsenn to be agncultural officer, 
Trinidad 

Thk Royal Microscopical Society, after lesiding in 
Hanover Square, London, foi some forty years, has 
removed to new apartments in B M A House, 
Tavistock Square, Bloomsbury, W C 1, in which its 
library and slide collections will be more adequately 
housed, and where, in addition to the Sot lety s lecture 
halls, meeting rooms, and offices a jiortion of its 
unique collection of historical uistruments will bo on 
permanent exhibition 

At the Brisbano meeting of tho Australasian 
Association for the Advancement of Science which 
took place on May 28-June 4, it was decided by the 
General Council to ohange the namo of the Association 
to I he Australian and New Zealand Association 
for the Advancement of Sc lence The Mueller 
Memorial Medal for 1930 was aw aided to Sir Douglas 
Mawson for his contributions to Austialmn geo 
logy, associated with whioh are his achievements m 
geography and exploration The hist Liversidgo Re 
search Lecture under the beejuest from the late Prof 
A Livereidge was delivered by Prof N 1 M 
Wilsmoie, of the University of Western Australia, 
the title of tho locture being Chemical Research 
and the Stato " 

Db Habold Thompson, senior natuialist on the 
staff of the Fishery Board of Scotland, lias sailed for 
Newfoundland, where he will undertake on behalf of 
the Government of Newfoundland and of the Empire 
Marketing Board a survey of tho fisheries This is 
the first step in the formulation of a scheme having 
aa its object the development on scientific lines of 
Newfoundland fisheries The work in contemplation 
will embrace a systematic and statistical review of 
the fishery resources with tho view of developing 
methods for the preservation, handling, and marketing 
of the fish (including brine freezing), and for the 
utilisation and marketing of surplus fish and fish by¬ 
products 1 he cost of the preliminary survey is being 
shared equally botwoon tho Government of New¬ 
foundland and the Empire Marketing Board 

Appuc ations are invited for the following appoint¬ 
ments, on or before the dates mentioned —A full- 
time teacher for mining courses undei the West Riding 
Education Committee—The Education Officer, County 
Hall, Wakefield (Aug 18) A cotton entomologist and 
an assistant pathologist m the Department of Agri¬ 
culture and Stock, Brisbane—The Official Secretary, 
Queensland Government Offices, 409 Strand, W C 2 
(Aug 20) A lecturer m civil engineering in tho 
University of Birmingham—The Secretary, The 
University, Birmingham (Aug 21) A temporary 
research assistant in civil engineering m the University 
of Birmingham -The Secretary, The University, 
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Birmingham (Aug 21) Principal teachers of, re 
spectively, mechanical engineering, mathematics and 
physics, and chemistry, also a qualified mechanic 
for taking care of the plant, and a laboratory steward 
to take charge of the laboratories at the Technical 
College, Coatbridge—The Director of Education, 
Lanarkshire House, 191 Ingram Street, Glasgow, C 1 
(Aug 22) A junior assistant m the department of 
the War Department Chemist—The War Department 
Chemist, B 47, Royal Arsenal, Woolwich, S E 18 
(Aug 23) A lecturer and demonstrator in the 
pharmacy department of the Birmingham C entral 
Technical College—Tlie Principal Central Technical 
College, Suffolk Street, Birmingham (Aug 29) A 
cacao soil reseat ch chemist at the Imperial College 
of Tropical Agriculture, Trinidad—The Secretary, 
Imperial College of Tropical Agriculture, 14 Trinity 
Square, E C 3 (Aug 30) A lecturer in mechanical 
engineering at the Norwich Technical College—Ihe 
Principal, Technical College, Norwich (Sept 3) An 
assistant in the Cancer Research Laboratories of the 
University of Manchester— The Registrar, The Um 
versity, Manchester (Sept 7) A demonstrator in 
chemical pathology in the University of Manchester 
—The Registrar, The University, Manchester (Sept 
13) A medical man or woman research worker 
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in mental deficiency under the Medical Res e a r ch 
Counoil, the governing body of the Darwin Trust, 
and the Committee of the Royal Eastern Co unties 
Institution for the Mentally Defective at Colchester 
—The Medical Superintendent, Royal Institution, 
Colchester (Oct 3) A chemical laboratory assist 
ant in the experimental department of the Fine 
Cotton Spinners’ and Doublers’ Association, Ltd — 
Prof F P Slater, Rock Bank, Bolbngton, Macclesfield 
Assistant masters for enguieenng subjects and for 
chemistry at the Smethwick Junior Technical School 
—The Director of Education, Education Offices, High 
Street, Smethwick An assistant under the Director 
ate of Ballistic Research, Research Department, 
Woolwich, with several years’ research experience 
in physios — The Chief Superintendent, Research 
Department, Woolwich, S E 18 A temporary re 
Bearoh assistant in a Government Department, with, 
preferably, a knowledge of rubber technique and 
mechanical methods — The Chief Superintendent, 
Chemical Warfare Research Department, 14 Grosvenor 
Gardens, S W 1 A temporary laboratory assistant 
in a Government Department, with, if possible, a 
general knowledge of chemistry and physios and of 
rubber manufacture —The Commandant, Expert 
mental Station, Porton, near Salisbury 


Our Astronomical Column. 


New Variable Stars in the Constellation Norma 
—Arrangements have boen made for the inter 
change of observers between the observatories of 
Johannesburg and Leyden Mr H van Gent has 
taken a number of plates with the Franklin Adams 
telescope at Johannesburg which were measured at 
Leyden by W E Kruytbosch (Bull Aatr instil 
Netherlanda, vol 5, No 194) lhe blink microscope 
revealed 25 variables upon them, and afforded 
sufficient material for plottmg the light curves, 
which are given in the Bulletin together with diagrams 
of the fields The second star on the list is an 
eclipsing vauable of the W Urs Maj type Prof 
Hertzsprung suggests, from the long stationary 
minimum, that either the companion ib a white 
dwarf or that the system contains a third star from 
which most of the light comes during minimum 
There are also some Cepheid variables p on the 
list has a period of 2 4 days and a large light range 

Images of Pluto on Yerkes Observatory Pistes — 
Aatr Noch 5719 contains particulars of the measures 
of the image of Pluto detected by Dr F E Ross on 
plates exposed on Jan 29,1921 (two plates) and Jan 6, 
1927 The positions are for the equinox of 1930 0 
The magnitude of Pluto was estimated as 15 on each 
date 

UT BA 5 lad Aperture i^Sii hxpoeure 

19*1 (InohM) (Iorbn) (Minutes) 

Jan 290896 9*81-2204* 19° 43 13 7' 10 60 193 

22 01 13 3 

2-38 141 fl 80 192 

1927 

Jen 3 2600 7 4 S17 21 18 81 8 21 120 

The estimated probable error is 1' for the focal 

lengths 30 m end 21 in , somewhat less for the 60 in 
focus The first 50 m measure and the 30 in 
measure were made by Prof van Bieebroeok using 
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thiee comparison stars in the Pans Aatrographio 
Catalogue The other measures were made by Dr 
k E Robs using the star Berlin A 2257 for the 1921 
plate, and three Pans Aatrographio stars for the 1927 
plate No proper motions were applied The 1927 
position is m good accord with the revised measures 
of the imago obtained at Uccle on Jan 27 1927 It is 
stated that the 1921 images were identified with the 
aid of the eph omens of Prof 1 Banachiewicz (U A I 
Circular 284), and the 1B27 one with the aid of a 
manusenpt ephemens by Messrs Bower and Whipple 
Aatr Noth 5719 also contains a useful collection of 
the observations of Pluto obtained in March and Apnl 
last they are compared by Dr C H Smiley with 
an ephemens which he deduced from the following 
heliocentric positions and velocities denved by Prof 
Banachiewicz for the date March 310 and the equinox 
of 1930 0 

Dally Change 

x = -13 29363 - 0 0020443 

y = +35 84738 -0 0017048 

2=+15 41587 +0 0000824 

The Photo-electric Cell at Berlin-Babelsberg —Aatr 
Nach 5713 contains a study by P Guthnvck and R 
Prager of early type stars, the duplicity of whioh had 
been detected at the Victoria Observatory by spectro¬ 
scopic observations by Dr Plaskett and Dr Pearce 
In five cases light variation was detected, indicating 
mutual eclipses H D 19820 has minimum masses 
of 19 and 9 times that of the sun It is of type 08, 
but its colour is yellow the other stars on the hit are 
also yellow H D 26688 has a period of 1 1487 days 
from the Berlin observations Plaskett found a 
velocity range of 293 km /sec , but did not determine 
the penod H D 25639 is also an eclipsing binary, 
only 18' from the preceding star, with which it forms 
the pair Z485, but the light range is only 0 05 mag 
The penod is not yet determined 
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Research Items. 


Smoking In Papua—Dr A C Haddon who is 
investigating tobacco smoking m Papua oommum 
oatee to Man for August an account by Capt GIN 
Zimmer of a method of smoking tobacoo hitherto un 
recorded, which is m use among bush natives on and 
to the west of the Fly River m an area including 
Short land River and Lake Murray The tobacco or 
a native cigarette is inserted m one end of a tube or 
cigarette holder—a narrow bamboo tube about nine 
inches long — and this end they place against a 
glowing log or fire brand When the tobaoco is 
thoroughly alight the end containing the tobacco is 
placed m the mouth and the other end inserted in 
the wider end of an arm guard or bracer which has 
been removed from the smoker s left arm this end of 
the bracer being cloned by the nght hand the tube 
going between the smoker s fingers The narrower 
end is closed by the smoker s left hand The bracer 
poult is made of nine slats of wood about 25 cm 
long and tapering from 31 mm to 25 mm in width 
The slats of wood are firmly lashed on both sides with 
rattan so as to make a very rigid object Ihe smoke 
is blown mto the bracer through the tube The tube 
is then removed and the smoke inhaled by slightly 
moving the left hand This method of smoking is 
usually employed while hunting or when away from 
the village It is in no way a freak but has been ob 
served on many occasions as a regular method m 
these circumstances 


Agricultural Rites in Northern Nigeria —Mr C K 
Meek describes m Africa for July (vol 3 No 3) the 
ceiemomes ebserved by the Bachama of the Benue 
River in the cult of Nreanzo who is enshrined at 
Fare a Bala village some seven miles east of Numan 
Nzeanzo is believed to be the youngest of five sons of 
a woman named Venin who herself receives divine 
honours in an annual mourning ceremony observed 
in Apnl The cult of Nseanzo is the most honoured 
among the Bachama It is in the hands of a kindred 
at Fare of which the head is called Kisami He is 
assisted by a relative who acts as spokesman on all 
occasions and a man of another kindred who pre 
pares the beer and food used m tho rites A woman 
known as Mban^o acts aa intermediary between the 
god and the people She is a perpetual virgin who 
has come from the district of Kona and is regarded as 
the bnde of the god She is not psychic and if she 
develops hysterical symptoms she is sent away The 
pnnoipal festival of the cult is hold at the end of April 
and lasts three days The king though not a pnest, 
is regarded as president of all cults and is held re 
sponsible for the due performance of all ntes If he 
should fail m providing gifts at stated periods any 
misfortune to the people would be regarded as due to 
his default The hare festival is primarily concerned 
with the opening of the agricultural year and pre 
cedes the sowing of the orops It is even more un 
portent than the thanksgiving ntes Formerly one 
of the king s children was sacrificed annually during 
the fertility ntes of Pilla earned out at Lamurde 
In comparatively recent tunes, the human victim was 
replaced by a cow At Nafaran no one may sow his 
orops until the priest of the Nafaran cult has earned 
out oertain ntes and distributed the seed which he has 
had under his keeping, and is therefore believed to 
have magical qualities Among the Jukun Kona and 
Mbum the seed oorn is distributed by the chief, and 
i» the produce of the royal farm This waa apparently 
the custom of the old Bachama kings and to this 
day the produce of the royal farm is considered the 
property of the community 
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Fauns of South Africa —Report No 7 for the year 
ending June 1029 of the biahenes and Marine Bio 
logical Survey Union of South Africa contains, 
besides general matter relating to the fishenes several 
papers in the bpecial Reports amongst which 
are two of special value These are Dr C H 
O Donoghue s Opisthobranchiate Molluscs and 
Mr M Burton s Description of South African 
Sponges collected by the South African Marine 
Biological Survey The first is a long systematic 
paper on various forms chiefly belonging to the tectl 
branohs (sixteen species) together with a few nudi 
branchs (five species) Amongst these are five new 
species of tectibranchs and three new species of 
nudibranchs The examination < f such a collection 
is a thankless task for all the specimens are preserved 
and have lost their original beauty which in life may 
be marked and the absence of colorati n in most 
cases makes diagnosis difficult Nevertheless Dr 
O Donoghue has managed to extract a large amount 
of information out of the lollettion the radulae 
shells (when present) and jaws serving as valuable 
distinctive features and these are f illy figured in 
eight plates Kttselenopt luntctpes (Cuvier) is specially 
carefully and minutely described with letails of its 
anatomy although cnly one specimen was present 
This is identical with Neda luntccpe described by 
Adams and Reeve m 1848 Mr Burton in his critical 
survey of the desma forming sponges abandons for 
ever the family Lithistid® the heterogeneous collec 
tion of forms which have hitherto been placed together 
on account of the similarity of their skeletons being 
provisionally referred to several different families 
Six sjiecies are recorded from South Africa including 
ono which is new Ltthochda contca a new genus and 
species belonging to tho Myxillse is also described 

Atlantic Foramimfera —Dr Joseph Augustine 
Cushman continues hi* valuable senes of memoirs 
on The I oramnuf era of the Atlantic Ocean the 
present part (7) consisting of tho Noniomdse Camon 
mdse Pcncroplidaa and AlveolmellidK‘ (Smithsonian 
Institution United btates National Museum Bulletin 
104 1930) As in former j arts the species are 

specially desenbod which have oceuned m tho waters 
adjacent to the shores of the United btates including 
the whole of the Gulf of Mexico and the Ganbbean Sea 
which is the area chiefly worked by the vessels of the 
United States engaged in dredging These families 
are all represente 1 by simpler and usually smaller 
forms than in the Indo Pacific where some of the 
species reach to a very large ante The Nomomde 
are most abundant in rather shallow water three 
genera occur and numerous species Jtlphidium ib 
common also Nonion and Nonwnella in rather deeper 
water The Camennidro are almost wanting m the 
Atlantio the Peneroplide and Alveolinellid*B being 
represented by simpler and more primitive species 
than in the Pacific The new species Pencroplie bradyi 
is common in the West Indian region meumng at 
numerous stations off the Tortuga* and the Florida 
Keys at Bermuda and Jamaica probably replacing 
Panerophe planatue which apparently does not oocur 
in the western Atlantio 

Osteology of Pediculate Fuhes—Mr Albert Eide 
Parr in his paper entitled On the Osteology and 
Classification of the Pediculate Fishes of the genera 
Aceratias, Rhynohooeratiae, Haplophryne, Laevo 
ceratias, AHeetor, and Lipactia ” (Oooamonal Papers 
| of the Buuham Ooeanogrephio Collection Peabody 
Museum ofNatural History, Yale University, No S, 
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1980), discusses the homology of the rostral bone of 
Rhynchoceratias and deaonbee the new species 
Rhynchoceratias longipinnis with special reference to 
its osteology He finds that the median, unpaired 
rostral bone of this genus which forms the anterior 
part of the upper border of the mouth, supplying 
through its denticles or spmes the only functional 
dentition of the upper jaw apparatus, has nothing 
to do with the mesothmoidal bones of these fishes, 
but is homologous with the llhcium of other oeratoids, 
representing an extreme phylogenetic modification 
of the most anterior dorsal fin ray (spine) of ordinary 
teleoste Ihe relationships of the other genera are 
discussed and the family Aceratuds divided into two 
sub families, the Eurostnnsa, to which Aoeroixos and 
Rhynchocsratias belong, having the dorsal denticles 
inserted on a well developed rostral bone, and the 
Cryptorestnnse, including Baplophryne and Lcpvo 
csralias, in which the rostral bone is reduced or absent 

Iron in Humus -Some explanation of the bene 
ficial influence of humus substances on the growth of 
green plants in water oulture has been brought forward 
by C Olsen (Camples Rendu# du Laboralmre Uarlsberg 
vol 18, 1930) The solution of the much debated 
question as to whether or not humus is beneficial to 
plants grown under these conditions centres round 
the form in which the iron is presented, and the re 
action of tho nutrient solution Lemna plants grow 
equally well in a oulture solution of pH 6 0, whether 
humus was added or not provided the iron was given 
in the form of fenio citrate but if feme chloride was 
substituted for the citrate the addition of humus 
greatly improved growth The explanation given ib 
that under neutral or alkaline conditions iron is not 
available to the plant unless it is in the form of an 
organic compound such as citrate The watery ex 
tracts of peat contain such complex organic iron 
combinations, and are therefore useful to the plant 
for the available iron they provide In sujiport of 
this theory attention is directed to the fact that 
chlorosis is often noticeable in Nature among plants 
growing on calcareous soil poor m humus, whereas on 
soils of similar pH but containing humus, tho aymp 
toms of iron deficiency do not appear 

Geophysics in the United States The United States 
National Research Council has issued (June 1930) 
the Transactions of the American Geophysical Union 
for both tho tenth and eleventh annual meetings 
(April 1929 and May 1830) in one volume (pp 314, 
no pneo stated) Ihe reports of previous annual 
meetings (up to that for 1928) appeared about a year 
after the date of the meetings The remarkable 
promptitude of publication of tho report of tins year s 
mooting is due largely to the adoption of photo 
lithogiaphic reproduction from typescript for the 
whole of the material Ihe result is not quite so 
readable or pleasing to the eye as printed matter but 
the advantage of early publication seems to outweigh 
this drew back, m view of the necessarily mainly 
ephemei al interest of the reporta and papers which 
deal largely mth matter published more fully else 
where The Union meets as a whole and in seven 
sections the reports and papers numbered 54 (at 
the 1930 meeting) and cover a wide range of lm 
portant and interesting topics in geophysics 

Magnetic Data from Mauritius —Miscellaneous 
Publications of the Royal Alfred Observatory, No 8, is 
devoted to a summary and discussion by the director, 
Mr R A Watson, of The Disturbed and Quiet Day 
Variations of Magnetic Force at Mauritius, 1916-20 ,r 
The inclusion of quiet and disturbed day inequalities 
m the monthly bulletin of the observatory is not | 
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possible, and their collection and discussion for an 
11 year period m this publication is therefore of 
special value and interest The outstanding feature 
of the results is the manner in which disturbance is 
almost entirely oonfined to H (horizontal foroe) In 
D (decimation) and V (vertical foree) the inequalities 
are almost unmodified by disturbance whereas in 
H both the type and the range of the inequality are 
entirely different on the two seta of days quiet and 
disturbed Even on international quiet days H 
usually shows some small disturbance and though 
world wide disturbances are in general considerably 
less intense at Mauritius than m latitudes 50° or 
more small disturbances (in H) are more frequent 
at Mauritius, so mut h so that it is usually diffloult to 
select one day m any given month as a typically 
undisturbed day 

Turner Valley Oilfield, Alberta —Western Canadian 
oil possibilities have certainly derived stimulus from 
the developments on tho Turner Valley oilfield, 
Alberta of which Mr E H Cunningham Craig gave 
some account to the Institution of Petroleum Tech 
nologints recently In fact it is not too much to state 
that if American interests m the oil potentialities of 
the Rocky Mountain region have flagged somewhat 
from the non discovery of a second Salt Creek Oil 
field they have certainly been reanimated by the 
results of tho last six years work at Turner Valley, 
whore geological conditions are closely allied to those 
in the relevant Rocky Mountain States The Turner 
Valley anticline was first provod a produt ing structure 
by the drilling of the Royalite No 4 oil well some five 
years ago and auice then other producing wells have 
been completed (significant interest attaches to this 
well os it produced filtered oil and wot gas ill eon 
siderable quantity its present output is more than 
500 barrels of light gasoline per day It may be re 
called that Alberta has in the past been specially 
noted for its enormous reserves of natuial gas chiefly 
of a dry chai actor with comparatively little oil so 
that the Turner Valley developments are of more than 
usual importance Some fifteen miles of the struc 
ture have been proved and other areas outside Turner 
Valley have been and are being prospected The 
source of this oil and gas has revived the old c ontro 
versv of upward or downward migrated oil On one 
hand there is the possibility of denvation from 
P&bcozoic (Devonian) horizons and on the other, 
from the Jurassic or lower Cretaceous The author 
favours the latter source and inclines to the view that 
the parent oil rocks are of Kootenai ago (base of T ower 
Cretaceous) with subsidiary possibilities in tho over 
Iving Dakota Sandstone He dismisses the possibility 
of Palajozoic origin on the chief count of probable 
escape and loss of oil during the lengthy geological 
period intervening between the critical formations, 
during which considerable orogemc movement and 
accoimianying erosion were accomplished On the 
other hand, there is no doubt that tne chief reservoir 
rock is a dolomitic limestone of pro-Jurassic age so 
that if the stratigraphically downward migration ’ 
theory is proved, which we cannot easily admit on 
the basis of the facts so far presented, a most important 
principle, applicable to many other limestone fields 
in the world, is thus established 

Ionised Regions of the Upper Atmosphere—Some 
fresh investigations of the upper air by wireless 
methods, which differ chiefly from earlier ones in the 
use of short waves and in the multiplication of the 
number of receiving stations, are described by Prof 
E V Appleton, J A Rstcliffe, and A L Green in 
two papers in the July issue of the Proceedings of the 
Royal Society These now show conclusively that 
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even relatively long waves (400 metres) occasionally 
pass through the lower ionised layer (the B region) at 
night when it is at a height of approximately 100 kilo 
metres, and are then returned from the F region, 
which has a greater concentration of electrons, and is 
approximately two to three times as high With 
shorter waves (100 metres) the penetration of the E 
layer occurs frequently, the waves being returned 
from it usually only in the middle of the day, when it 
is still at a height of approximately 100 kilometres 
The equivalent height of the E layer for 400 metre 
waves varies very little with the angle at which they 
are incident upon it, and there is likewise little vana 
tion m the reflection coefficient, to explain which it is 
suggested that there is a rone below the E layer which 
causes consideiable attenuation of the waves, with 
out, however deviating them 1 he receiving station 
at King s College London, at which many of the inter 
ference records have been obtained is distant only 
18 kilometres from the transmitting station at Tod 
dington 

Collisions Between u-Particles and Helium Atoms — 
The solution of the problem of oolliBion between two 
particles which act upon each other with forces vary 
ing as the inverse square of the distance between them 
is the same m quantum mechanics and m classical 
mechanics, unless the particles are identical In this 
case an important additional term appears in the 
quantum theory expression for the probability of 
scattering, and it is possible to decide between the 
old and the new theory by experiment A tost of this 
nature in whioh the number of particles projected 
through 46° by slow a particles passing through 
helium is measured, is described by Dr J Chadwick 
in the Proceedings of the Royal Society for July An 
annular type of scattering apparatus was used, with a 
strong polonium source, and a itno sulphide detecting 
screen The number of particles deviated was 
definitely greater than would be expected on classical 
theory, and for the slowest partioles used of range 
about 1 2 cm in air under standard conditions was 
close to the number predicted by quantum theory 
A fundamental theoretical assumption which is 
verified by this result is that the helium nucleus has 
no spin or vector quantity associated with it and that 
its field of force is spherical 

Measurement of Candle Power of Electric Lamps — 
The measurement of the oandle power of lamps is ono 
of the moat difficult problems that physicists have to 
solve The probable error of the routine tests of 
comparing the oandle powers of moandeecent lamps 
by visual methods m the factory are of the order of 
at least 2 per oent high or low This is due not to 
oareleesnees but to the real difficulty which every 
observer has in judging when two surfaces have the 
same brightness or when two shadows have the same 
intensity This is apart altogether from the difficulties 
arising in determining the mean intensity of the light 
emitted and from those arising from differences of 
oolour In a paper communicated to the May number 
of the Journal of the Institution of Electrical Engin 
eers, Mr Winch, of the G E C Research Laboratories 
at Wembley, describes a photo electno photometer 
for the commercial measurement of incandescent 
electno lamps It seems to us that this instrument 
will go an appreciable way in meeting the commercial 
demand for higher aoouraoy combined with very rapid 
measurement Whilst the eye must, of necessity, be 
the ultimate source of reference, there seems reason 
to believe that in the near future commercial photo 
metry will, in general, be earned out photo electnoallv 
As an experiment, laiqaps were measured in the ordi 
nary photometno way and die work done was equiva 
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lent to having five observers working for four days, 
without taking mto account the time taken m making 
calculations The same senes of tests when earned 
out photo electncally by one observer took four hours 
The method is capable of being developed so as to 
obtain higher accuracy and also so as to obtain spherical 
integration with one reading 

Turbo - Vapour - Compressors for Refrigeration — 
Among the Selected Engineering Papers chosen to be 
published m pamphlet form by the Institution of 
Civil Engineers is one by Dr H Mawson on Turbo 
| Vapour Compressors and their Application to Re 
fngoration While reciprocatory compressors have 
been developed for refrigeration turbo compressors 
have not receivod serious consideration, ana m the 
paper an attempt is made to consider the thermo 
dynamic and practical possibilities of this type 
Fundamental equations which are applicable to 
liquids gases and vapours are applied to the flow of 
fluids through a centrifugal compressor, the choice 
of a fluid for centrifugal eonipreasion between definite 
temperature limits is considered and the performance 
of a sulphur dioxide turbo compressor for a given 
temperature range is examined by the aid of the p/I 
chart Outlines of the design of a sulphur dioxide 
centrifugal compressor of definite duty for the same 
temperature range are given together with a general 
arrangement of the compressor and finally eentn 
fugal and reciprocating compressors are contrasted 
and the possible application of the former to central 
station distribution of fluids under pressure for 
refrigeration is also considered 

Metal Carbonyls—The Journal of the Society of 
Chemical Industry for June 13 20 and 27 contains a 
most interesting article by Dr Robert Mond on the 
metal carbonyls The early experimental work 
which led to the discovery of the first known inembor 
of the group, nickel oarbonyl in I860 by Ludwig 
Mond and C Longer and the subsequent mvestiga 
tions (in which Dr Robert Mond played an active part) 
loading to the discovery of the other metal carbonyls 
are described The properties of the carbonyls and 
their actual and possible technical usee are next 
considered and a full bibliography of the literature 
is given The Mond Nickel process which is a very 
important technical application of the properties 
of nickel carbonyl is dealt with at some length 
These three papers constitute an important and 
authontatu o addition to chemical hteiature 

Sorption of Gates by Charcoal —The June number 
of the Journal of the American Chemical Society 
contains a paper by McBain and Britton on the 
sorption of gases and vapours by charcoal under 
great pleasure (up to 60 atm ) The experiments 
were completed m 1927 at tho University -of Bristol 
The gases used were nitrogen, nitrous oxide, and 
othylene, and the temjmratures used were above and 
below the critical temperatures It is claimed that 
the results enable a decision to be reached between 
rival views as to the nature of sorption by charcoal, 
that the Langmuir conception that only such mole 
culoe are sorbed as are m direct contact with the 
molecules holding them is correct, and that the 
Saussure Polanyi conception of a compressed 
is not supported by the experiments In this con 
nexion, however, it Bhould be mentioned that the 
I same issue of the journal contains a paper on the 
adsorption of water and ben sene vapours on man 
ganese dioxide, by Foote and Dixon, m which it is 
stated that Polanyi s theory is in agreement with the 
data, so that the question cannot be regarded as 
settled 
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Geology m Great Britain 


__ ___ last year of 

issuing the Summary of Progress of the Geo 
logical Survey m two parts is continued one part 
being devoted to an account of the routine work of 
the year while the other serves as a medium for 
the publication of a senes of papers on subjects of 
special interest Students are thus enabled to purchase 
at a reduced price the second part of the Summary 
without having to pay for the section dealing with 
administrative matters Part 1 1 contains the annual 
report of tho Geological Survey Board and of the 
Director Seventy five maps wore published luring 
1928 together with fourteen memoirs most of which 
have already been noticed in our columns (Nature 
Aug 10 1929) The reports of the distuct geologists 
contain many records of interest feieldwork was 
largely concentrated on tho revision of the coalfields 
but in Shroj shire the Longmynd has been invaded 
afresh and a provisional classification of some of its 
puzslmg formations is offered while in the Lake 
District the relations of the Skiddaw slates the 
Borrowdsle volcanic senes and the Carrock I 1 ell com 
plex are being actively attacks 1 The new survey of 
the Orkneys has yielded a fine suite of fossil fishes 
and plants fnm the Old Red Sandstone On the 
petrological side it is announce! that the Tertiary 
igneous rooks of ArdnamurcV an exemplify in a most 
striking way the phenomena of nng dyke intrusion 
and present many important faots bearing on mag 
matio diflerentiati m Hybridisation is thought to 
bo responsible for the rej roductK n of the tonalitio 
and monxomtie types of the central complex Publica 
tion of full details is promised in thB near future 
An intei eating account is given of the successful 
experiences of the geophysical party 

The work of tho geophysical party is describe ! at 
greater length m Part 2 • The first two pa{ ere are 
by W F P M Lintock and J Phemister an 1 deal 
respectively with gravitational surveys over the buried 
channel of the Kelvin at Dumtry near Glasgow and 
over the Pentland fault near Portobello The results 
clearly demonstiate that the method may be usefully 
employed to supi lament bo nng evidenoe and that in 
practice it is both cheaper and quicker than drilling 
Sir John Flett contnbutes a masterly investigation 
of a lamprophyre dyke on the west side of Loch 
Lomond The dyke is of unusual significance because 
of the variety of its inclusions In so far as these 
provide an indication of the nature of the underlying 
rooks they suggest that the sequence of formations 
from the Highland border northwards is a descending 
one, as this is not the sequence usually adopted the 
suggestion may have very far reaching oonsequenoee 
T H Whitehead describes a presumably Arenig 
rhyolite occurring near Pontemford Hill in Shropshire 
between Ordovician and Longmyndian rooks The 
remaining papers are devoted to the Coal Measures 
or their fossils W B Wright describes the zonal 
succession around Manchester R Crookall gives an 
invaluable and well illustrated summary of the strati 
graphy and flora of the Bristol and Somerset ooalfleld 
Emily Dix and J Pringle describe various forms of 
XxpKoiura from the South Wales coalfield, and T 
Eastwood discusses the ntpe and rock ndtrt (inter 
ruptions in the continuity of ooal seams) of the West 
Cumberland field 

The district described in the Oswestry memoir * is 
represe n ted on Sheet 187 which covers parts of 
Shropshire Denbigh and Montgomery Ordovician 
formations oome to the aurfaoo in the west and pass 
under successively latei deposits Silunan Carbom 
ferous (including Coal Measures) and Tnassic the 
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latter outcropping m die east Glacial drifts over 
spread the eastern half of the area The controlling 
structural feature is the great anticlinal uplift of the 
Berwyn Hills which enters the north western quarter 
from the west In the south west this gives place to a 
synclinal depression The teotomo features are ably 
discussed m relation to the larger area of whioh the 
district forms a part There are also chapters dealing 
with the Paleozoio igneous rooks (albitiaed lenvatives 
from an andesite magma) and with the mineral pro 
duota and water supplies 

The memoir describing Sheets 820 and 821* will 
serve as a valuable guide to the geology of a popular 
coastal distnot since it deals with Hastings St 
Leonard s and Bexhtll and the ancient towns of Rye 
and Winohelsea Die solid geology is restricted to 
the Purbeck and Wealden but topics of unusual^ 
interest ranging from palaeontology to sedimentary 
petrology are by no means limited The account of 
the superficial deposits is notablo for the molusion of 
a valuable description of Dungeness a great dumping 
ground of beach shingle drifted alongshore from the 
chalk cliffs and flint deposits west of Eastbourne and 
deposited whore the interplay of tidal ourrente pro 
duces an area of relatively slack water 

The next memoir* to be notioel (Aldershot and 
Guildford Sheet 285) describes an area of south 
eastern Englan 1 which is a favourite residential 
district of great geological interest and topogiaphio 
charm The Surrey Hills composed of the Lower 
Greonsand beds present some of the most beautiful 
scenery in England To the north of these across 
the middle of the area run the North Downs The 

r 3gy thus embraces a representative senes from 
Lower Cretaceous upwarxis Attention is given 
to the evidences of early man with special reference 
to their distnbution m the nver terraces 

The country around Sudbury (the Eatanawill 
of Pickwick and his friends) is described by Prof 
Boswell* in a memoir explanatory of Sheet 206 
The geological setting is of great simplicity Chalk 
underlies the whole area but on account of the thick 
ness of the Tertiary oover and the glacial deposits, it 
crops out only on tne lower flanks and in the bottoms 
of the larger valleys The glacial deposits are how 
ever far from simple Here are found some of the 
finest sections of drift m Great Britain they have 
been intensively studied in recent years by Gregory, 
Marr Boswell Slater and others This memoir is 
further notable for its dear aooount of the history of 
the local nver systems 

Mr E J Lovegrove has earned out attrition tests 
on some 460 samples of road stones and his results are 
summarised in a recent memoir' together with supple 
mentary results on water absorption hardness, 
toughness and oementmg value Notes on the 
petrographioal characters and their bearing on the 
behaviour of the specimens are added Samples of 
all the stones referred to are conserved in the Museum 
of Practical Geology together with a oomplete set 
of microscopic sections The memoir is made easily 
available for use by the inclusion of an index to 
localities and a glossary of rook names and definitions 
There are four excellent plates of photomicrographs 
with descriptions facing each plate an arrangement 
worthy of special commendation 
Dr Alex Soott has written a report* in which for 
the first time the bell days of the southwest of 
England—one of the most important raw materials of 
the pottery industry—are systematically dealt with 
The term'ball clay is applied to plastic days whioh 
when fired m an oxidising atmosphere to the tempera 
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tore of certain pottery ovens (e 1150°-1200° C ) have 
a white or nearly white colour The name refers only 
to the original method whereby the clay was obtained 
in Dorset and Devonshire, and not to any particular 
property The memoir gives a complete account of 
the geological relations, min eral and chemical charao 
ters, and physical properties There are numerous 
analyses and results of tests and a glossary of terms 
uxed by the day miners 

Continuing the county senes of memoirs in which 
the sources of underground waters are described in 
detail, the Derbyshire memoir* has been issued It 
gives an admirable short account of the geology of 
the county, illustrated with a clear map and sections 
Details are given of the local sources of supply from 
springs and wells, with many particulars of the strata 
recorded from wells and borings A number of 
analyses of Derbyshire waters are supplied and 
reference is made to the medicinal waters of Buxton 
and Matlock Bath 


Snmnuny of ProertM of tie Geological Surrey of Greet Britain 
—- the Moeemm ofPraotioal Geology for tie Year 1928 part I 
Fp It+ 99 Ea Mt 

* Summary of Program of the Geological Surrey of Gnat Britain 
and the Museum of Practical Geologyfor the Year 19*8 Part It 
Pp vi + 128 Sa net 

„* Ex pl a n a tion of Slmet 187 The Oeologyof the Country around 
Osweetry By C B Wed I i>r B Smith, W B It King and Ur 
D A Wray With contribution! by T C Can trill and Dr H H 
"bonus Pp xix+234 + 4 plates &* Dd net 

‘ Explanation of Sheets 820 and 821 The Geology of tbs Country 
«r Hastings and Dnngcnem By H J Oibomo White Pp xll+104 
■8 plates 8s net 

* Fxplanatlon of Sheet 285 The Geology of the Country around 
Aldershot and Gull I ford By H G Dines2nd F H Edmunds With 
a Chapter on Falnontology by C P Chstwln Pp xlr+182+5 platee 
4e 61 net 

• Kxplsnarion of Sheet 5»9 The Geology of the Country «round 
gudbnry (Snflolk) By Prof P G H B swell Pp x+74+2 plates 

' Attrition Test# of British Bead stones By B J Loregrore With 
notesby J Allen Howe and Sir John I loot Pp viil+84+5 plates 

• Special Reports on tie Mineral Kesonrces of Great Britain Volume 
81 BUI Clays By Dr Alex Seott Pp x+73 it M net 

Wells mid Springs of Derbyal Ire B> J V Stephens Pp rlU + 

London H M Stationery Office 


Descendants of the Bounty Mutineers 


I N 1023, Dr Harry L Shapiro visited Norfolk Inland 
for the purpose of making a senes of observations 
on the Pitcairn Islanders the descendants of the 
English sailors who survived from the mutiny of the 
Bounty in 1790 and the Tahitian women with whom 
they settled on Pitcairn The Islanders removod to 
Norfolk Island in 1856 but some of them afterwards 
returned to Pitcairn These latter Dr Shapiro was 
prevented from visiting by stress of weather The 
resulte of hw observations on Norfolk Island together 
with a summary of previously recorded observations of 
the settlement have been published m Vol 11, No 1 
of the Memoirs of the Bernice P Bishop Museum of 
Honolulu 

The special interest of the anthropometi ic measure 
ments depends upon the fact that they represent hy 
bnds of two well distinguished stocks with a long his 
tory of inbreeding In stature the male hybnds are 
distinctly taller than either parent stock The women, 
however, reach but do not exceed the mean for Tahi 
turn and English Both male and female have in 
hen ted the longer head length of the English , in head 
breadth both have inherited a head mid way between 
English and Tahitian, the latter being the greater by 
6 7 mm in the male In face breadth both sexes 
again show an intermediate position, the male being 


slightly more than the English average In face 
height the males aio not significantly different from 
the Tahitians the females are intermediate The 
hybrid males have inherited a narrow forehead which 
resemblos the Tahitian Other features m which the 
Islanders show an intermediate position are nose 
height (males) nose width, fronto parietal index, and 
zygomatico frontal index The cephalic index is 
much nearer the English than the Tahitian, which is 
prominently brachycephalie, and the nasal index, 
though distinctly greater than the English index, 
approximates more nearly to it than to the Tahitian 
In eye colour the pigmented eye of the Society 
Islander is dominant over the unpigmented eye but 
the males have a greater percentage of blue ejes than 
the females The epieanthic fold is rare among the 
hybnds The unexposed akin colour of the hybnds m 
intermediate to the medium dark skinned Tahitians 
and the relatively fair skinned English The exposed 
skin colour among the hybnds is as dark as the ex 
posed skin of the Society Islanders The dark hair 
of the Tahitian is dominant over the light hair of the 
English, and curved hair over straight hair The 
males are also more hairy than the Tahitians The 
vanability of the Islanders is lees than in either parent 
stock 


Recent Work on Vitamin D. 

in 


OccuBiunrox 

ALTHOUGH cod liver oil is the ncheet natural 
-£*■ source of vitamin D, it is dear that most animals 
must ob tain their supply from other food or by the 
exposure of their body surf See to the suns rays 
E M Hume, N 8 Lucas, and H H Smith (Biochem 
J , vol 21, p 362, 1927) have shown that irradiated 
‘ cholesterol ’ can cure rioketa in the rat or rabbit 
when lightly rubbed into a small area of depilated 
•kin almost ae efficiently as direct irradiation of a 
similar small depilated area These result* afford 
experimental proof that exposure of the skm to a 
suitable source of light will result m the production 
of vitamin D in the exposed area, whence it will be 
transferred to the body tissue* to exert its function 
J L Leigh Clare (ibid , vol 21, p 368 , 1927) has 
examined the diatom Nitzschia clostenum for vitamin 
D and has found it to be absent even when the 
organism was grown m snnhght Up to 0 4 gm was 
No. 8172, Vol. 126] 


given as a daily dose to rats maintained on the 
rachitogemo diet It appears, therefore, that the ood 
must obtain its vitamin D from plankton or smaller 
fish, since it is unlikely to be sufficiently exposed to 
sunshine itself (unless, of course, it possesses the power 
of synthesising it m the absence of the sun s rays) 
The abeenoe of vitamin D from this orgatpsm may 
be compared with the poverty of green land plants 
in it M H Rosooe (ibid , vol 21, p 211, 1927) has 
found small amounts in spinach its effect was more 
obvious m rabbits than rats, since relatively larger 
amounts oould be consumed by the former animal 
8 G Willunott and F Wokea point out, however, 
that administration of spinach involves at the same 
time an in cre a se in the consumption of calcium and 
phosphorus they therefore examined an ether 
acetone extract of the dned leaves (tfrtd p 887) 
Twenty five mgm of the extract, equivalent to 6 gm 
fresh spinach, were sufficient to prevent xerophthalmia 
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and produce nearly normal growth from its oontent 
of vitamin A in rata on a high fat diet only alight 
signs of rickets were observed, but the fecal pH 
became alkaline On a low fat diet 100 mgm extract 
daily failed to shift an alkaline fecal pH to the acid 
aide of neutrality although ood hver oil quickly brought 
about auch a reduction They oonclude, therefore, 
that at a level supplying a fair amount of vitamin A 
vitamin D could not be demonstrated 
Xt appears probable that green foodstuffs contain 
little vitamin D but the amount can be increased by 
exposure to ultra violet light hor the production 
of milk containing more than minimal quantities of 
the vitamin it is best to add cod liver oil to the cow s 
diet, although summer green stuffs and exposure of 
the animal to sunlight also raise the vitamin D content 
of the milk to some extent 

It is of some interest that vitamin D has also been 
found to be present in ergot of rye, although it might 
possibly have been inferred suioe ergosterol is an im 
portant constituent (E Mellanby L Sune and D C 
Harrison, Btochem J, vol 23, p 710 1020) The 

authors however found that mushrooms which also 
contain ergosterol contain no vitamin D and that 
exposure of ergot to sunlight does not increase the 
vitamin content although irradiation with a mercury 
vapour lamp does so to a slight extent The oxpon 
mentfl were carried out on puppies maintained on a 
diet deficient in vitamins A and 1) The calcifying 
factor had the properties of vitamin D in that it was 
soluble m alcohol and ether and withstood saponifies 
tion 

D HypEJaviTAKinosis 


With the preparation of vitamin D synthetically 
from a pure precursor, attention was soon directed 
to the question as to what effects if any, the ad 
ministration of large doeee of the vitamin might have 
upon the tuques of the body Some previous work 
had shown that largo doses of cod liver oil or its con 
oentrate (that is the unsapomflable fraction) might 
have deleterious ofloota upon rata, but it was not 
possible to attribute such to the presence of a vitamin, 
since other substances occur in both the oil and its con 
oentrate In irradiated ergosterol, on the other hand, 
there are only present compounds formed from it, 
with probably some unchanged ergosterol If, there 
fore, any toxio effects seen bear a relation to the 
known affects upon the body of vitamin D and, 
further, if their intensity is proportional to the amount 
of vitamin present it is reasonable to attribute these 
effects to the vitamin itself unless, however, a very 
close parallelism between toxicity and potency is 
observed, there always remains tne possibility that 
another substance may play some part m producing 
or even mitigating any deleterious effects observed 
It is impossible here to do more than refer to a few 
of the papers published on this subject some of the 
earliest work was earned out by Pfannensteil and 
Kreitmair and Moll in Great Britain two groups of 
workers have devoted some attention to it (u J 
Hams and T Moore, BvxKem J , vol 22, p 1461, 
1928 vol 23, pp 261 and 1116, 1929: Hams and 
C P btewait, Jnd , vol 23, p 206 W E Dixon 
and J G Hoyle Bnt Med Jour , vol 2 p 832, 
1928 Hoyle and H Bucklaad, B*oehm% J„ vol 23, 
p 668, 1929 Hoyle Lancet, vol 1, p 734 , 1929 
and J Pharm Exp lherop , vol 38, p 271 , 1930) 
When rats are given a synthetic diet oontauung all 
known nutritive factors, to which are added daily 
10 mgm or mote of irradiated ergosterol, the animals 
show loss of appetite with failure to grow or loss of 
weight, diarrhiea and skin lesions death ensues in 
a few weeks Iho amount which must be given daily 
to produos these effects vanes Hams and Moore 
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found 0 1 per oent in the diet of ergosterol irradiated 
m alcohol lethal, whilst 0 026 per oent of similar 
material or of oil irradiated ergosterol prevented 
growth Dixon and Hoyle found that 0 2 per oent 
m the diet of ergosterol irradiated m oily (ooooa butter) 
solution, giving an average daily consumption of 
17 mgm , prevented growth in half grown rate, whilst 
11 mgm daily gave little retardation (The daily 
consumption in Hams and Moore e experiments was 
about 10 mgm with 0 1 per oent in the diet) bmailer 
doses of li radiated ergosterol, for example, 0 001 per 
cent m the diet, or 0 1 per cent ergosterol, heated 
ergosterol or over irradiated ergosterol in winch the 
potency had been almost entirely destroyed, had no 
deleterious effects on growth In later experiments, 
Hoyle found that about 26 mgm daily of oil irradiated 
ergosterol caused some loss of weight but was not 
lethal in young adult rata whereas 20 man? of ergos 
terol irradiated in aloohol caused death m a short 
time He therefore considers that oil irradiated is 
lees toxio than aloohol irradiated ergosterol, whilst 
Hams and Moore consider that the two products are 
equally toxio it is possible that the discrepancy may 
be due to differences in vitamin D potency of the 
materials used or to differences in tne constituents 
of the synthetic diets 

In addition to the deterioration in the general 
condition of the animals noticed above slowing of 
the heart has been observed and an increase in the 
inorganic phosphate and calcium of the blood In 
addition, irradiated ergosterol produces a marked 
diuresis but without any increase m the total phosphate 
or chloride output Post mortem the pathological 
changes vary in general with the toxicity as disclosed 
by the effect on growth, exoept that time is required 
for their development, so that early death may be 
accompanied by few lesions whilst a prolonged 
maintenance on a low dose may produce as marked 
changes as a shorter existence upon a lugh one The 
general condition is one of emaciation, with atrophy 
of the spleen and thymus in addition, calcareous 
deposits are found in the kidneys blood vessels, heart 
muscle and the walls of the gastrointestinal tract 
The calcification of the walls of the aorta is often 
particularly striking , the deposits appear to be laid 
down at first in cloee connexion with the elastio fibres , 
on maoroscopio examination tbe tube is brittle and 
inelastic Similar sclerosis occurs in the vessels of the 
heart and kidneys These changes are not found in 
animals on non toxic doses of irradiated ergosterol, 
or given large doses of ergosterol, or heated or over 
irradiated ergosterol Dixon and Hoyle found that 
the only lesions m their rats given 11 or 17 mgm oil 
irradiated ergosterol daily were calculi in the urinary 
tract, frequently accompanied by hydronephrosis and 
also some degree of fatty change m the kidneys 

The nature of the diet has a marked influence upon 
the toxicity of irradiated ergosterol on a natural 
diet of bread fund milk, 20 mgm of aloohol irradiated 
material daily had little effect upon the growth of 
young rate although produoing cessation of increase 
in weight in the case of young adults Pathologioal 
lesions were correspondingly absent or slight It is 
possible that this is due to a lessened intake of calcium 
and phosphorus on the bread and milk diet (Hams, 
Lancet, vol l,p 237, 1930), although Hoyle oonsidsrs 
that this result should be compared with the lower 
toxicity of oil irradiated material found by him and 
that it is m favour of the toxio factor and vitamin D 
being different subetanoes It might be suggested that 
early death is due to a different substance from 
vitaram D and that the sclerosis observed in 
relatively long tune experiments is produoed by the 
vitamin and leads later to a fatal result 



August 16, 1030] 


NATURE 


It may be pointed out that the toxic amounts of 
irradiated ergoeterol in these experiments contain 
from 10,000 to 100,000 times what may be called the 
physiological dose of vitamin D In healthy adult 
men, Havard and Hoyle found that 8 mgm daily for 
three weeks m winter failed to raise the blood in 
organ 10 phosphate or serum calcium and had no toxic 
effects (Btochem J , vol 22, p 713 , 1928) Hess and 
Lewis, however, found that 2 5 6 mgm daily in 
raohitie infants, whilst curing the disease, might load 
to mi excessive rise in the blood phosphorus and calcium 
In conclusion, brief reference may be made to a 
paper by Harris and Moore in whuh it is shown that 
the requirement of the rat for vitamin B is increased 
pro rata with increase in the intake of vitamins A and 
D in the form of a cod liver oil concentrate The 
amount of vitamin D consumed was below the level 
which had previously been found to be toxic (when 
given in the form of irradiated ergosterol), whilst the 
amount of vitamin A taken was up to 26,000 times 
the minimum dose It is considered that the vitamin 
balance is probably between vitamins A and B, 
although the possible action of other unidentified 
substances cannot be excluded when both sources of 
the vitamins contain other materials 


University and Educational Intelligence. 

Applications are invitod for the following research 
scholarships at the Huddersfield Technical College 
The Joseph Blamtre s Research [scholarship for re 
search in colour chemistry (value £100 a year, with 
i emission jof fees), and the British Dyes Research 
Scholarship for research m colour chemistry (value 
£76 a yeat, with remission of fees) Forma of applies 
tion can be had from the Secretary of the College 

Robert Blair fellowships have been awarded to 
Mr Cyril H Bowden and to Ml Philip Carpenter 
These fellowship, which carry a grant of £460 are 
the most valuable scholarship awards in the gift of 
the London County Council Mr Bowden has boon 
engaged upon research work in the physical chemistry 
department of the Imperial College of bcienoe, 
and proposes to study ohemical engineering at the 
Massachusetts Institute of Technology U & A Mr 
Carpenter who is an associate of the Royal School of 
Mines, proposes to visit mines in the United States to 
study the principles and practice of the flotation 
process for separating minerals fiom their ores, with 
a view to the value of its application on the large 
copper field now being opened up in Northern 
Rhodesia 

I bom the University of Cambridge we have leceived 
summaries of dissertations approved for tho Fh D, 
M Sc , and M Litt degrees during 1928-29, as follows 
in science 44, in the humanities 12, total 66 By 
departments tho dissertations are thus distributed de 
partmenta of the faculties of biology 22 (biochemistiy 
6, geology 6, botany 4, zoology 3, physiology 3), 
chemistry 9, agnoulture 6, mathematics 4, physics 3, 
English 4, classics 3, modern and mediaeval languages 
2, economics and political science 1, hiBtory I, moral 
science I The preponderance of scienoe, especially 
biological scienoe, is remarkable So likewise is the 
fact that of the 66 candidates 34 were drawn from 
other universities in every quarter of the globe, namely, 
from London (4), Hales (4), Manchester (2), Sheffield, 
St Andrews, Glasgow, Aberdeen, Berlin (moral science) 
Lausanne (mathematics), Budapest (biochemistry), 
Pisa (ohemistry), four universities ui the United States 
of America (English, modem and medueval languages, 
chemistry, and physiology), two Canadian universities 
(history and agnoulture); four Australian universities 
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(botany, geology, biochemistry, English, chemistry), 
New Zealand (botany, geology, physics), South Africa 
(ohemistry), and Bombay (zoology) 

Jr the number of doctorates conferred in the 
scioncoB bo projMirtionate to the advance of the 
frontiers of knowledge, there has been a notable 
acceleration in tho progress of science in the United 
States during the past ten years 1928 29 is the 
tenth year for which particulars of such doctoiates 
have been compiled by the Research Information 
Service of the American National Reseatch Council, 
and its recently published bulletin on the subject 
shows a steady increase from 330 m 1919-20 to 1025 
in 1928-29 lhe University of Chicago alone created 
90 new dootora last year Wisconsin 66, Johns Hopkins 
62, Columbia 61, ( omoll 60, Minnesota 53, California 
60, Ohio State 48, Yale 47, Harvard 40, fifty one other 
universities 439 Of greater inteicst than the list of 
confemng universities is tho list of subjects m which 
the degrees were conferred Tins discloses the por 
tentous fact that, excluding chemistry, a Inch is m a 
class by itself, accounting for nearly a third of the 
total number, more doctorates (112) were conferred 
m what has only barely established its claim to 
recognition as a science, namely, psychology, than in 
any of the other sciences The universities chiefly 
rosixinsiblo are Iowa (15), Ohio (13) Chicago (10), 
Columbia (9), Cornell (9), Minnesota (8), Wisconsin 
(6), and Yale (6) Tho titles of the theses indicate 
in many instances tho schools of psychological 
doctrine m which the writers are interested, and a 
very large proportion of them are attempts to solve 
practical educational problems Next to psychology 
come, in the order given physics zoology, botany, 
mathematics, geology, physiology, engineering,patho 
logy, agriculture, and bacteriology 

Tile report of the woi k of the Petroleum Department 
of the Sir John Cass Technical Institute for the 
session 1929 30 is now available and shows that 
satisfactory progress has boon made in all sections 
Hie close of the session to which the report relates 
maiks the completion of the third trionmum of the 
activities of the department Tho courses provided 
embrace lectures on general technology of potroloum, 
bulk transport anil distribution of petroleum products, 
introduction to the chemical and physical properties 
of jietioleum properties applications and oxamina 
tion of petroleum, and its applications to engineering 
lhcre is also a preliminary course in elementary 
physus, chemistry, and mathematics, as a basis of 
mtroduetion to the subject of oil technology for those 
who have little or no knowledge of first principles 
The total number of class entiles foi tho session was 
160 as compared with 146 last session, student hours 
showing an increase from 2153 to 2876 The report, 
as in previous years, gives no indication of the syllabus 
of tho lectures offered, so that it is not jiossible to form 
an idea of the precise ground traversed in the sevetal 
courses While a rojiort is naturally not intended to 
constitute m itself a prospectus, at the same time these 
annual reports of the Petroleum Department of the In¬ 
st it ute have always seemed to us rather bald statements, 
and the inclusion < f a little more internal detail is 
desirable, for example, the names of all the Ieoturers 
who have contributed to the work, results of any 
particular research which may have been inspired by 
the Institute, some mention of the companies whose 
representatives have attended courses, any particular 
dejiartures from or modifications in routine designed 
to keep the curriculum up to date, plans for the 
future, and bo on all this is of direct import not 
only to the School itself, but also to those for whom 
it so adequately caters 
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Histone Natural Events. 

Auf 17, 1876 Electrical Phenomena near Wey¬ 
mouth —At Ringstead Bay, near Weymouth, Dorset, 
during a sultry afternoon, on ground above the cliffs, a 
number of globes of light were seen of the size of 
billiard balls, extending from a few inches above the 
surface to a height of 7 8 ft They slowly rose and fell 
vertically, sometimes within a few inches of the 
observers but always eluding the grasp The number 
of these objects varied from twenty to thousands * 
No sound aooompamed the display, but at 10 r m 
there was a thunderstorm 

Aug 17 1999 Shyok Glacier Floods —Near its 
souroe the Shyok River, a tributary of the Upper Indus, 
flows through a narrow valley into which the Kuxndan 
Glaciers protrude At tunes the glatiors advance to 
the opposite wall, completely blocking the valley and 
damming the river This occurred in 1928 and 1929, 
when the ice dam was 1000 yards long and more than 
400 feet high The force of the great volume of water 
broke through the barrier on Aug 17 1929 and a dis 
astro us flood followed At Khalaar, where the nver 
runs through a narrow gorge it rose rapidly to 93 ft 
above the normal level, and by 8 pk on Aug 18 the 
flood travelling about 20 miles an hour, had raised 
the level by above 80 ft at Attock 600 miles from 
the dam Owing to the system of warnings which had 
been arranged the losses of life and property caused 
by the flood were comparatively small 

Aug 18,1631 Aurora—The account of the search 
for the North West Passage by Capt Luke Foxe in 
His Majesty s Pinnace Charles contains an entry made 
on Aug 18 at the mouth of the Nelson River Hudson 
Bay This night 10 were many Pettiedaneers 
Mr W I Hoaly of the Provincial Library, Winnipeg 
explains that the term Dancers or Merry Dancers 
is a local name foi the aurora borealis 

Aug 18 1993 Typhoon at Hong Kong —The centre 
of a violent typhoon passed within 14 miles of Hong 
Kong On Aug 18 the calm centre had a diameter of 
seven miles outside which the winds had a velocity of 
more than 100 miles per hour, while a gust was re 
corded after correction for instrumental error, of 127 
miles per hour This was at the time the highest wind 
velocity ever recorded autographically 

Aug 19, 1867 Thunderstorm over London —After 
a day of intense heat one of the greatest London 
thunderstorms began at 9 r m and continued until 
6am next morning The lightning was continual 
and tlio thunder scarcely ceased Ram fell m torrents 
aooompamed by a violent wind and m some places by 
hail The storm was very violent m all parts of Surrey 
and m some parts of buaaex and Berkshire 

Aug 19 1880 Typhoon —This disturbance known 
as ‘ The Great Typhoon of 1880 , originated to the 
east of the Liu Kin islands on Aug 19 22 On 
Aug 24-27 it travelled north eastward along the east 
coast of Japan doing great damage 

Aug 19, 1889 Cloudburst m Japan —The Ku 
Peninsula, on the south of Nippon, was the some of a 
deluge of ram unequalled in the history of Japan On 
Aug 18, a typhoon approached the south ooast, and 
during Aug IB crossed the inland waters to the Sea of 
Japan, causing a southerly gale over the Ku Peninsula 
Heavy ram was experienced on Aug 18, and on Aug 
19 the ram was so violent and continuous that a con 
aderable area was devastated At Tanabe the fall was 
14 5 m on Aug 18, and 35 5 m on Aug 19, the latter 
Quantity falling in 17 hours During a period of four 
Hours from 2pm to 6 p m the fall amounted to 14 25 
in and near by 9 5 in fell m two hours The observer 
reported that in the mountains of the interior the "I'n 
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was even heavier The Ixugawa, a tiny stream only 
eleven miles long, became a devastating torrent The 
lower part of Tanabe was deeply flooded, while a stream 
south of Tanabe rose 50 feet in two hours Hundreds 
of thousands of trees were washed out to sea, forming 
temporary dams m the valleys which added to the 
flooding, 1502 lives were lost and 400,000 persons 
were ruined 

Aug 19,1994 Heavy Rain in British Isles —During 
a thund e rs to r m in the early morning, a total of eight 
inches of ram fell m five hours at Brymore House, near 
Cannmgton in Somersetshire In the twenty four hours 
ending at 9 ah the fall amounted to 9 40 in, tha 
second largest recorded in the British Isles It appears 
that two or three thunderstorms followed one another 
m rapid succession After the storm hailstones lay on 
the ground to a depth of three or four rnehes but were 
not especially large 

Aug at, 1859 Eruption of Etna—A violent erup 
tion of Etna, that lasted more than nine months, began 
on this day Streams of lava flowed from craters in 
the Val del Bove, on the south east side of the moun 
tarn, one stream advancing towards Zaffarana and 
another threatening La Maccnia and Giarre The total 
volume of lava was estimated to cover an area 6 miles 
long and 2 miles wide to an average depth of 12 ft 

Aug 93, 1993 Sandstorm at Khartoum—During a 
violent sandstorm at Khartoum the wind reached a 
velocity of 62 miles per hour Many large trees were 
blown down During storms of this type the dust is 
raised to a height of about 3000 feet, and advances 
across the ground like a solid wall ten or twenty miles 
in length 


Societies and Academies 

London 

Geological Society, June 25—J E Richey Tertiary 
igneous complex of Ardnamurchan The district is 
chiefly noteworthy on account of its intrusive rooks, 
and only small outliers of the widespread Tertiary 
plateau basalt lavas are preserved The types of 
intrusion includo volcanic vents piercing the basalt 
lavas and largely filled with acid and traohvtio 
fragmental materials, minor intrusions, including 
oono sheets chiefly quartz dolente, and dykes , and 
plutomo masses nearly all gabbro or dolente occurring 
mainly as ring dykes The above excepting the dykes, 
are arranged m concentric senes around three different 
centres marking three foci of igneous activity whioh 
functioned successively It is suggested that the 
three complexes are successively more deep seated, 
due presumably to the growth of an overlying 
volcanio pile The regular nng patterns maikert by 
the intrusions are of more especial interest and con 
stitute evidonce of the formation of annular or arcuate 
fissures that are considered here, as m Mull, to have 
resulted from localised stresses set up m the roof of 
an underlying magma reservoir 

Pams 

Academy of Science*, June 28—Bigourdan The 
Observatory of Cagnoli in the rue de Rioheheu — 
Ernest Eselangon The determination of an orbit, 
planet or comet, by three observations, taking into 
account the perturbations caused by other planets — 
Lion Guillet and Marcel Bailey The innuenoe of 
reheating on the electrical resistance and resistance 
to shearing of the tempered aluminium silicon alloys 
—Lonis Roy The propagation of waves on isotropio 
elastic surfaces with three parameters —Andrd Hess! 
and Ldon Nnolle A machine for calculating by means 
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of a plaiumeter (he integral of the product of two 
functions—T Popovici Convex functions of one real 
variable —Georges Bouligand The figuration of 
imaginary points and the theory of functions — 
Michel Fekete Senes of factors keeping the class of 
a Fourier a senes—Luigi Fantappid The extension 
of a theorem of M Hadamard to senes of multiple 
powers —F B Myard An absolutely general mode 
of linkage of two axes of rotation m space Nicolas 
G Perrakis The sensitometno study of a now pan 
chromatic plate A study of a Guilleminot panchro 
matio plate, with special reference to the interpretation 
of photographs of the solar corona taken on similar 
plates —Andrd Marcehn and Mile S Boudin 
Stratifications coloured by sublimation A description 
of the technique necessary to obtain crystals suitable 
for microsoopic examination Rend Lucas The 
mutual influence on their absorption bands of the 
cliromophore groups of a molecule J Aharoni and 
Ch Dhdrd Study of the mfluence exerted by the 
exoitmg rays on the fluorescence spectrum of etio 
porphyrin The structure of this spectrum from the 
infra led to the ultra violet —L Goldstein The dis 
tnbution of potential and charge m a diatomic 
molecule Lespieau and Bourguel Chemical con 
stitution and the Raman effect ethylemo hydro 
carbons As regards the Raman effect the double 
bonds of the benzene nucleus give the same effect 
as ordinary ethylene double bonds , both are character 
ised by the line 1600 The Raman spectra of six 
hydrocarbons of known composition have been studied 
and the results applied to the verification of the 
structuie of a new double ring hydrocarbon, phenyl 
tnmethylene —G Arnraut The formation of a 
violet copper alloy Ou,Sb This has been prepared 
by the action of a 10 per cent solution of antimony 
chloride containing some froe hydrochloric acid upon 
finely divided copper —Maurice Francois The 
rational preparation of the bromidoe Bind chlorides 
of mercurammomum Crystallised dimercurammon 
lum bromide and dimercurammon nun ehlonde — 
M Tiffeneau and Mile Jeanne Livy lho affinity 
capacity of the piperonyl radical CH,0,( ,H, — 
Unon The decomposition of divinylglyool by 
vanous catalysts 1 methylal 1 cyclopentone — H 
Colin and P Ricard Tho glucides and the glucidio 
denvatives of the brown Algae —H Lagatu and L 
Maume Observation, by leaf diagnosis of the 
influence of temperature on the mode of nutntion 
of a plant Emile Saillard Adsorption m the sugar 
industry —A and B Chauchard Sleep produced in 
fishes by compression of the brain —D Bennati and 
B Hersfeld The aotion of formaldehyde on neuro 
muscular excitability—P Sddallian and Mme Clavel 
The use of flocculated diphtheric toxin m the prepara 
tion of antidiphtheno serum Other conditions being 
the same, and with some reserve as regards individual 
reactions of animals, experimented proof is given that 
the toxin precipitated at pH 4 7, brought into solution 
m a suitable volume of peptono solution, furnishes 
an antigen of at least equal value to that of the total 
toxin —H Simonnet and G Tanret The oaloifloation 
of the lung in the healthy or tuberculous rabbit by 
larger doses of irradiated ergoeterol —S Bratlanu and 
C Guerriero The phagooytio power of the epithelial 
cells of the mammary gland —Mile G Cousin The 
endoparamtio development of the eotoparasitio larva 
of MormonxsUa wtnpennu 


Caps Town 

Royal Society of South Africa, May SI—P R r d R 
Cope man Changes in the composition of oranges 
during ripening (Part 2) Changes m soluble solids 
The percentage of soluble solids in the jrnoe abd the 
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weight of soluble solids per fruit both increase during 
ripening The ohangee follow the course of an auto 
catalytic reaction During the final three weeks the 
effects of transpiration become dominant and the 
percentage soluble solids show an abnormal increase 
Spraying with lead arsenate mixtures does not pro 
duce any significant change in the amount of soluble 
solids—B Farrington The hfe of Vfesalius by 
Boerhaave and Albums A translation of the preface 
by Boerhaave and Albums to their edition of the 
works of Veeahus It contains a brief history of 
anatomy from the earliest tunes until its revival in 
Italy m the beginning of the fourteenth century It 
gives a more extended account of the work of the 
Italian pioneers , and then establishes the epoch 
making importance of the work of Vesalius The 
career of Vesalius is treated m considerable detail 
and with many lively biographical touches This 
preface of theirs is not now readily acoessiblo in Latin, 
and has not before been translated into English — 
A Zoond and G Rimer The mechanism of equili 
bration in Xenopvs Laws An analysis of the func 
tion of the eyes and the labyrinthine organs in con 
nexion with equilibrium and the response to rotation 
Whereas extirpation of eyes and labyrinths abolishes 
completely the response to rotation on a turntable 
eyed labynnthless animals do respond to Buch rota 
tion by definite muscular movement This response 
is still maintained when the animal is rotated m total 
darkness The same phenomenon is recorded also for 
Jiana —A Zoond Dermal photoreceptivity in Xtnopus 
Laws Xenopus is negatively photo tropic and response 
is not m any way affected by the removal of the eyes, 
the eyeless animals reacting to light in the same way as 
the eyed Immersion in 1 per cent cocaine solution for 
six minutes completely abolishes the sensitivity to light 
of the eyeless animals, although the spinal reflexes are 
not impaired These observations demonstrate the 
presence of photoreceptive elements in the skin of 
\enopus 

Cbacow 

Polish Academy of Science and Letters, Mar 3 
—W Setslowski The radiation of semi conducting 
cells —D Doborzydski The dieleotiio constant of 
liquid bromine —K Kostanecki The course of 
the cecum of the great bustard, Otts tarda —F 
Rogozinski and Mile M Starzewska Experimental 
rickets The mfluonoe of ultra violet light on tho 
mineral metabolism and on the composition of the 
bones Experiments on the white rat prove the 
favourable action of irradiation on the retention of 
calcium and of phosphorus —L Monnd Comparative 
researches on the structure of the Golgi apparatus 
and of the vacuome m the sexual and so matio oella 
of some gastropods ( HeUx, Paludtna, Centhtum) — 
St Ciechanowskt (1) Study of tar oanoer tumours 
(2) The influence of the anatomical structure of the 
region exposed to tar on the appearance and develop 
ment of tar tumours —K Sciesiniki The mfluonoe 
of the species of the rabbit on the appearanoe and 
development of tar tumours —St Clechanowiki and 
K Sciesidski Pregnancy and tar tumours The 
mfluence of the intensity of the local agent on the 
formation and development of tar tumours m the 
rabbit —R Weigl The nature and forms of the 
micro organism of exanthematio typhus —R Weigl 
The methods of active immunisation against ex 
anthematip typhus —L Hirsxfeld and Mils W Halber 
The serological unity of oanoers 

April 7 —T Banachiewics First orbit of the trans 
Neptunian star—A Wilk Disoovery of a new oomet 
—Wl Gorcsydski Values of the mtensity of the 
solar radiation measured on board different vessels 
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on the Atlantio and Indian Oceans —E Chauvenat 
and J Dawidowics Ziroonvl oxyiodidee —K Dzia- 
wodiki, Cs Baramecki, and L Sternbach A new 
method of synthesis of colouring matters of the thio 
indigo type Syntheses in the naphthalene group — 
J Kuhl Contribution to the knowledge of the 
Trembowla grits in the neighbourhood of Mogielmca 
(Eastern Little Poland) — Mile C de Klelat Phyto 
sociological researches on the peat bogs of the region 
of the dunes of the nght bank of the Vistula in the 
neighbourhood of Warsaw—Z Grodiniki The do 
velopment of the blood vessels m the anterior ex 
tremities of Amblyttoma meztoanum —J Zacwili- 
chowski Researches on the innervation of the wings 
of insects —L Hiraxfeld and Mile W Halber Devia 
tion of the complement by the serum of cancer 
patients and of pregnant women with alcoholic! 
extract of cancers —-Z Zakrxrwaki Researches on the 
production of the principles stimulating the growth 
of normal tissues by sarcomatous cells in culture 
tn vttro 

Melbourne 

Royal Society of Victoria, June 12—John Clark 
New Formieid® , with notes on some little known 
species Fourteen species and one genus are de 
scribed as new The ants dosenbed by Kirby in 1890, 
collected by the member of tho Horn Expedition to 
Central Australia, have been rev mod Of the twelve 
species mentioned by Kirbv, hve now stand as 
apparently valid species —Alan P Dodd New 
Hymenoptera Proctotrypoidea from Victoria Six 
new species are described belonging to the families 
(I) Soelionida and (2) Bolytidw The genus Xeno 
toma is here recorded for tho first time from Australia 
—Alan Coulson Notes on tho Jurassic Rocks of the 
Barrabool Hills, near Geelong Victoria Fossil 
plants, of which a list is given were discovered in a 
mudstone band intercalated with basal bouldoi beds 
The flora indicates a Lower Jurassic age The pebbles 
of the boulder beds are Ordovician spotted slato, 
quartzite, quartz and mica schist, Heatncotian (Up 
Cambrian) epidionte, and Lower Palaeozoic granite 
Two faults have affected the Jurassic beds 

bYDSBY 

Linnetn Society of New South Wales, May 21 — 
C P Alexander Observations on the Dipterous 
family Tanydendae A preliminary description of 
the immature stages of tho family Tanydeurt® The 
material consists of larva, and pupa, of a North 
American siieoios Protoplasa Jitchu, from the Gasp£ 
Peninsula of eastern Quebec, Canada More than half 
the known species of the family are from Australasia, 
which is tho great centre of distribution of the famdy 
—H L Jensen The genus Musromonoapora Orskov, 
a little known group of soil micro organisms Morpho 
logical and biological description of nine strains of the 
practically unknown genus Mteromonotpora, which 
appears to be of oonunon occurrence m Australian 
soils —A Jeff era Turner Revision of Australian 
Oenoohromid* (Lepidoptera) Part 3 This com 
pletee the revision of the family In this part 
twenty genera and forty seven species are dealt with, 
one genus and six species being described as new 
Keys are given for the determination of the species of 
Oenoehroma and Deramtnla 

Vifnna 

Academy of Sciences, May 22 —G Machek The 
linear pentacane senes (19) The constitution of the 
bi denvatives of pentaoene • diqumone —M Kohn 
and E Gurewitach The 2, 5-dichlor hydro quinone- 
dimethyl ether —M Kohn and S Fink Chlorination 
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otp amido phenol 35th Communication onbromo- 
phenols —K Prxibram Recrystalbsation and oolora- 
tion of rook salt —G Ortner Recrystallisation of 
compressed rock Balt M Blau and B Ron* Applica¬ 
tion of Chamies photographio method to reactions 
and electrolysis of polonium 
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The Royal Veterinary College 

I T would indeed be a national calamity if the 
Royal Veterinary College London the premier 
veterinary college of the British Empire had to close 
its doors The precarious condition of the College 
was emphasised by the Earl of H&rewood recently 
in the House of Lords when he asked what steps the 
Government is prepared to take to maintain it 
Reference to Lord Karen oods speech and to the 
discussion which followed was made in our issue of 
Aug 9, p 212 

Less than a year ago there was issued as a White 
Paper the report of the Departmental Committee 
on the Royal Veterinary College appointed by 
the Minister of Agriculture and risherus in 1928 
The report Btated that the condition of the 
Royal Veterinary Collige is a national disgrace it 
needs rebuilding and re equipping After a very 
thorough investigation the Committee stated 
clearly that the deplorable condition to which the 
College has been reduced both as regards buildings 
and finance has not been duo to any lack of en 
thusiasm on the part of those few members of tho 
Governing Body who for many yearn past have been 
sufficiently public spirited to devote attention to 
the affairs of the College or to the small staff who 
despite their meagre salaries and wholly inadequate 
facilities continued loyally at their work It is 
nothing less than extraordinary that the College has 
been able in spite of the most depressing circum 
stances to turn out year by year a regular flow of 
qualified students The necessities of an Institu 
tion have never we venture to state been more 
strongly emphasised by a Government depart 
mental committee and it should have been un 
necessary for the question to have been raised 
ogam m either House of Parliament 
The response of the Government to the appeals 
which have been made is frankly disappointing, 
and one wonders if the responsible ministers have 
really taken the trouble to read the report or to 
weigh up its import The committee recommended 
a grant of £280 000 for building and equipment and 
a guaranteed annual income of not less than £21 000 
The Government offer as stated by the Earl de la 
Warr of pound for pound up to £100 000 is 
totally inadequate m view of the circumstances 
The governors have oolleoted £30,000 as the result 
of four or five years urgent endeavour and urgent 
appeal and it is believed to be absolutely lm 
possible substantially to increase that amount, so 
that the offer is practically abortive Lord Ernie 
pointed out in the debate in the House of Lords 
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that m Berlin the annual Bum paid for veterinary 
seience is £280000 and yet m London a single 
oapital grant of that same amount ib refused 
Farl de la Warr suggested that Lord Harewood 
and his fnonds should confer with the Ministry of 
Agriculture before coming to a decision as to the 
future of the College While agreeing that the 
Ministry of Agriculture is the chief ministry con 
cemed with veterinary science we agree with the 
suggestion recently made by Major General Sir 
John Moore that other ministries are also vitally 
concerned and that a confi rence of responsible heads 
of those ministries might be held to consider the 
necessities of the case with the view of obtaining a 
proportionate grant from each of them The Lovat 
Committee appointed by the Colonial Office em 
phasistd the importance of a good supply of fully 
trained veterinary officers for the Colonics the 
Ministry of Health requires veterinary officers for its 
administration particularly m regard to milk supply 
an 1 meat inspi etion as wi 11 as in respect of animal 
diseases communicable to man the Ministry for 
War still requires a fully competent Army Vcten 
nary Corps anil will continue to do so in spite of 
mechanisation and the Ministry for Fducation 
must certainly bo concerned with the technical 
education of a College affiliated with the University 
of Londi n and training candidates for science de 
grees of the University Ihus no fewer than five 
ministries arc more or less sene usl> toh emod and 
a conference as suggested of the Ministries of Agn 
culture the C olonu s Health War and Education 
might yield some satisfocton rt suits 
The progress of \etormary science has moreover 
introduced a new factor lho governing body of 
the profession—tho Royal Colli ge of Veterinary 
Surge oils—has extended the course of training from 
fc ur years to five years and the change is ox poc tod to 
take place next year This < xU nsion alone will in 
crease tho need for moi c accommodation and a larger 
staff at the Ro) al Veterinary College If it is difficult 
to carry on the work under present conditions it 
will become impossible under the new oumoulum 
An Internationa] Veterinary Congress has just 
been held in London and upwards of two thousand 
delegatee attended from all over the world Most 
of them visited the Royal Veterinary College and 
must have wondered at the depressing and humiliat 
ing spectacle which is presented by this dilapidated 
structure tho premier veterinary college of the 
British Empire It is to be hoped that the Govern 
ment will realise its responsibilities in this matter 
and take early steps to place the College on a sound 
basis both as regards buddings and j 
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Popular Science under Discussion 

(1) The Pastures of Wonder the Realm of Mathe 
mattes and the Realm of Science By Prof Cassius 
Jackson Keyser Pp xn +208 (New York 
Columbia University Press London Oxford 
University Press 1929) 14s net 

(2) Modem Science a General Introduction By 
Prof J Arthur Thomson Pp xi +210+6 plates 
(London Methuen and Co Ltd 1929 ) 3i 6 d 

(3) The Rhythms of /t/e and other Assays »n Science 
By Dr D I Fraser Harris (Science for You 
Series ) Pp vu +185 (London George Rout 
lodge and Sons Ltd 1929 ) 6s net 

(4) Short Stones in Science By J G Crowther 
(boience for You Senes ) Pp vui+213 (London 
George Routledge and Sons Ltd 1929) 6s net 

(6) Science and the New Civilisation By Robert A 
Millikan Pp vi + 194 (New York and London 
Charles Senbner s Sons 1930 ) Is Od net 
(6) Popular Research Narratives Vol 3 Fifty 
Bnef Stones of Research Invention or Discovery 
directly from the Men who did it Pp vrn + 
174 + 5 plates (London Bailliftre Tindall and 
Cox 1929 ) 4a W net 

(1) Men Who found Out Slones of Great Scientific 
Discoverers By Amabel Williams Lllis Pp 
224 +15 plates (London Gerald Howe Ltd 
1929 ) 5s net 

(8) This Bondage a Study of the Migration 
of Birds Insects and Aircraft with some Reflec 
lions on h volution and Relativity By Gmdr 
Bernard Acworth Pp xxiv+229 (Iondon 
John Murray 1929 ) 7 s dd net 
WHAT have you there * 

• B Tho eight books on popular scienco that 
I asked you as an educated man disclaiming any 
special knowledge of scionce to read and to discuss 
with me They were written especially for people 
like you 

A Have you read them too ? 

B Well I have to review them for Natubb 
and I am reasonably conscientious A discussion 
with you might give me some useful ideas for the 
review 

A I am honoured But how shall we begin 1 
The books do not fall into any special order 
B Shall we take them as they come l Here is 
Keyser s The Pastures of Wonder which ex 
plains the philosophy of mathematics and bases 
on that a philosophy of science I suapeot you 
found it heavy going 

A I must confess I did I struggled along to 
page 30, where I met my Waterloo If a pro 



August 23 , 1930 ] 


NATURE 


267 


position P u Buoh that to assert it is equivalent 
to asserting that a proposition q is logioally de 
ducible from a proposition p, or—what is tanta¬ 
mount—that p implies q, then P is a hypothetical 
proposition , in the contrary oase P is a categorical 
proposition ’ 

B I sympathise with you In no sense of the 
word can logic or the theory of mathematics be 
made popular But I strongly recommend Section 
2 of the book, m which Key sc r deals with the realm 
of scienoe You will follow most of it m spite of 
your disaster with page 36, and enjoy, I hope, the 
courageous examination of the veiled antipathy 
between the scientist and the philosopher—a oon 
fket due, of course, to differences in temperament, 
not m ideals 

A You encourage me I like the feel of the 
book—its binding, paper, and the excellent print 
But isn t it somewhat dear at 14s * 

B American books are always expensive 
A Ah I that s due to protection 
B You forget I am reviewing for Nature, not 
for the Spectator Here is the next book * Modem 
Scienoe , by J Arthur Thomson There was no 
difficulty here, I lraagmo » 

A None at all Thomson s books—I ve read 
most of them—never give mo the impression that 
he is writing down to my level, and yet, of course, 
he is 

B Few people hare that happy gift, and Thomson 
is one of them But I must be critical if possible 
What did you thmk of the diagrams ? 

A I don t remember them particularly, except, 
of course, those illustrating some dohnite point, 
such as the development of a coral 

B Exactly I cannot feel that the complex 
relations between organism and environment, for 
example, are much illuminated by a few concentric 
circles with arrows of different lengths scattered 
over them But I mustn t be dogmatic , they 
may serve as mnemonics Now for the next book 
Rhythms of Life ”, by Fraser Hams 
A That ranges over almost as wide a field as 
Thomson s book I like the manner m which all 
lands of out of the way information has been 
welded into a coherent whole The chapters on 
‘ Suspended Animation ” and “ How many tastes 
have we 1 ’ show that particularly well 
B ‘ Rhythms of Life ” deals mainly with bio- 
logical subjects It is, I see, m the same senes 
as J G Crowther’s “ Short Stones in Scienoe ”, 
whioh is largely concerned with physios and 
chemistry I shall be most interested m your 
v»ws on Crowther’s book . 
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A Why that one more than the others * 

B Well, Crowther implies m the preface that 
he is a layman in science That brings up the 
question whether science for the general public is 
presented better by laymen or by professional 
scientific workers In other words, should the 
author be a man who knows his subject or one 
who knows his audience 1 

A I don t quite follow you Surely every author 
should know his subject 1 

B Obviously But among men of science, 
‘ knowing the subjoot ’ implies the initiation and 
control of original research work So I will put 
my question m this form Is the discoverer tho 
best man to explain his own discoveries, and those 
of others, to the educated pubbo 1 

A An awkward question I am not competent 
to answer it But I thoroughly enjoyed Crow ther a 
book 

B Frankly, so did I If every layman author 
understood as much of science and wrote as well 
as he does my question would be answered 
Incidentally, ( rowther devotes his last chapt* r to 
this very question He argues that the majority 
of men of science Bhould avoid non technical ex 
position, and bluntly says ‘ a scientist who chases 
both literary and sctentiho images is endangering 
his scientific career Tho argument is cogent and 
merits the careful attention of all scientific workers 
who hanker after the flesh pots of journalism 
But we cannot spend more tune on that point 
now , we have still four books to deal with I 
suggest wc take Millikan s “ Science and tho Now 
Civilisation ” next 

A That will be most appropriate, for 1 can see 
it is an exception to Crowther a general argument 
Although the book is a collection of various ad 
dresses, and therefore discursive m parts, there is 
an unmistakable air of authority about it Millikan 
knows what he is talking about 
B Yes, and knows how to say it, too In fact, 
I wish he had not used italics so freely in places, 
for lus literary style does not need such artificial 
aid Take, for example, his address on the relation 
of scienoe to industry given to the hard beaded 
business men of the New York Chamber of Com¬ 
merce That speech must have been a triumph , 
yet in its printed form it contains scarcely any 
italicised words Well, the next book also hails 
from the United States “ Popular Research 
Narratives ’, vol 3, with the comprehensive 
sub title, “ Fifty Brief Stones of Research, Inven¬ 
tion or Discovery, directly from the ‘ Men who 
did it ’ ” 
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A That left me with rather a dizzy feeling 
From “ Distances of the Stan ” to “ Cast Iron 
Pipe ” and thence to ‘ Wealth from Cornstalks ”— 
to mention three typical examples—is rather a 
big jump and an average of only three pages for 
each account gives the book a hurried, breathless 
atmosphere 

B It was written for the American public, which 
has an insatiable appetite for concentrated informa 
tion, and has no time to waste on literary trimmings 
This book undoubtedly meets that demand , and 
it has given me, with mv sneaking admiration for 
the crude vivacity of American phraseology, another 
addition to my collection It is the opening of the 
article on moulding rubber with electricity ‘ Man 
has long used rubber to keep electricity where it 
belongs I could quote some others, but I know 
you detest them So let us pass to ‘ The Men 
Who Found Out , by Mrs Williams Ellis 

A I had no opportunity of reading that, my 
children discovered it and stuck to it firmly 

B I don t think we could find any higher tribute 
than that, but I would like to add one thmg 
These stones were first given as broadcast lessons 
to young children A men. transonption of such 
lessons into book form would make a poor book, 
for the technique of broadcasting to children, and 
of wnting for them, are two very different things 
Mrs Williams Ellis evidently appreciated this 
point, and she has produced a most enjoyable 
book Her descnptions of Harvey, Faraday, 
Pasteur, and other scientific pioneers will set many 
youngsters on the path of hero worship 

Now we come to the last book * This Bondage , 
by ( ommander Bernard Acworth Well * 

A Well • 

B From which illuminating remark I judge that 
the t ommander has not had an enormous suooess 
What was the trouble * 

A I had the uncomfortable feeling that the 
author had a few axes to grind He has no use 
for airships, aeroplanes, scientists, Dean Inge, 
and the Bishop of Birmingham, and all this is 
based on his demonstration that the track of a 
bird or insect in flight is inevitably affected by air 
currents 

B We can dismiss the axe grinding with the 
cynical remark that it would have been better had 
he collaborated with one of the despised scientists 
With regard to the effect of wind velocity on the 
flight of birds, which is ostensibly the mam purpose 
of the book, I feel unkind enough to say that the 
author has discovered—somewhat belatedly—the 
parallelogram of velocities and is anxious to tell 
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the world about it He should have confined 
himself to that, for, as he justly points out, some 
naturalists talk a lot of nonsense on the subjeot 
Now, having completed our discussion of these 
books, I propose not to write a formal review, but 
to give instead the gist of our conversation 

B A Keen 


Life and Physics. 

Beyond Physics, or the Idealisation of Mechanism 
being a Survey and Attempted Extension of Modem 
Physics in a Philosophical and Psychical Directum 
By Sir Oliver Lodgo Pp 172 (London 
George Allen and Unwin, Ltd , 1930 ) 6s net 
IR OLIVER LODGE could not write a dull or 
uninteresting book if ho tried In this book 
he puts forward his own views so modestly and 
discusses the view of others so lucidly and fairly 
that it is an ungrateful task to criticise him At 
the same time he states the problems so fully and 
candidly that he provides all the material needed 
for criticism His main object is to find a place for 
life and mind m tho world of physics, or rather 
behind the world of physics as a primordial in 
gredient of tho universe In the reviewer s opinion 
he is looking in the wrong direction for the solution 
of the problem, and if his theory were true the 
problem would be of its very nature insoluble Of 
course the problem may be insoluble 
Tho nature of the argument can perhaps be made 
clear by an analogy It is said that a tourist once 
got into a cab at Cambridge Station and asked to 
be driven to the University The cabman after 
much thought and with some hesitation stopped 
midway between the Senate House and Great St 
Mary a and saul that that was the best he could do 
He realised that the University is not, as the 
tourist imagined, a physical object Neither is it 
a set or class of physical objects The class of all 
members of the University plus all inanimate 
objects such as buildings, books, and so on that 
belong to it, is not in itself the University The 
University is rather a system of relations among 
members of this class and many other physical 
objects too numerous to mention, but including the 
King, his Parliament and all his subjects, in accord¬ 
ance with whose laws the University continues to 
exist What constitutes tho University and why 
wo give it a single name is that there u a unifying 
principle among these relations In a word, the 
University is an organism, or a system of organisa¬ 
tion among a group of physical objects, which are 
m a more or less intimate way its organs The 
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Vice Chancellor is one such organ but so also to a 
less degree is the cheque lor five guineas Rent to an 
external examiner Trom the ordinary point of 
view of physics which is not unlike that of the 
tourist the I mvcrsitx is a pure nonentity 

The University in its rt lations to physical objects 
is taken as being analogous to the life or the mmd 
of a man in its relations to his body and physical 
environment There is nothing novel in this state 
ment the matter has come to the fore recently in 
the writings of m. veral w < 11 known philosophers and 
it is all excellently discussed by Sir Oliver Lodge 
But he is not content to say simply that the life of 
an organism ta the unity or principle of its orgarusa 
tion he looks for something physical or quasi 
physioal to be its basis His answer is (to put it 
crudely) as though thi cabman had said to the 
tourist All these buildings and peopli you see 
round you being physical objects arc ultimately 
only sets of group waves having relatively slow 
velocities of the order u Their constituent waxes 
m the ether which havo higher velocities v such 
that uv c* where e is the x elocity of light are the 
University These constituent waves though the y 
possess no energy control the direction of propaga 
tion of the group waves w hich possess all the energy 
and consequently are what you pcreeivo But I 
c an assure you that though the constituent waves arc 
not accessible to observation they pervade the whole 
ether and the specific University of Cambridge 
waves are specially concentrated on this spot 

This n meant seriously as a redvetto ad abavrdum 
argument As we all admit we know little about 
life and mmd we are ready to believe almost any 
thing about them It is easier to see the fallacy 
of a theory if it is applied to a similar type of orgam 
sation we do know something about though there 
is the risk that the analogy may be misleading In 
this case the analogy is of course imperfect but it is 
not likely to be seriously misleading because prac 
tioally all we know of life from the physical point 
of view is that it u a process of organisation among 
material objects 

The fallacy (as I believe it) that Sir Oliver Lodge 
has fallen into is a common one Everybody secs 
that life and mind are not physioal objects or things 
related m any simple way to physical objects 
therefore they either say that there are no such 
things or try to discover something quasi physical 
to fill the gap Most of the traditional theories of 
life and mind are of this type The savage and the 
child cannot believe in an entity which is not a 
physioal object and the difficulty lurks at the back 
of the minds of all of us Even Sir Arthur Edding 
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ton inclines m this direction when he would base 
spontaneity and freedom on the supposed indeter 
minism of ultra atomic processes and Sir Oliver 
Lodge very properly criticises him for it 

Up to the present time physical thee ry has de 
veloped on analytic lines Where the behaviour of 
aggregate s has proved too complex for study they 
have been analysed into their components and it 
has be cn assumed that the behaviour of the aggre 
gate s can bo found by compoundmg in some simple 
way the behaviour of the components The other 
type of aggregate that has been dealt with is the 
random aggregate to which the theory of prob 
ability can lie apjlied The great triumphs of 
physical theory have been in the treatment of 
random aggregates cn >nc hand ami of micro 
scopic transactions on the other Organise d aggre 
gates have until recently been left alone If the 
i ssc ntial c haraoter of living things lies in their modi 
of organisation rather than m the nature of their 
parts we can infc r from the failure of pliy sics to 
discern the nature of life among macroscopic 
objects that it is useless to look for it among mole 
cules and atoms oi electrons anil protons still 
more so m a hypothetical underlying ether If you 
cannot see the design of a house in the pile of bnoks 
dumped on the site still less can you soc it in the 
clay the bricks were made from It may bo men 
tionc d in passing that the biologist has for the most 
part been confined to using the tools that physics 
has provided and this is his excuse for haxnug gone 
such a little way xvith such great efforts The 
psychologist labours under similar but even greater 
difficulties 

There is evidence as indeed Sir Oliver Lodge 
points out that the physicist is beginning to con 
sider the problems of organisation Atoms are 
evidently organisms of electrons and protons not 
aggregates m the simple sense Again a crystal is 
an organism of atoms of a very elementary kind 
It is possible that from the study of these simple 
cases a physics of organisms will develop to supple 
ment the classical physics of mere aggregates and 
thereby new and superior tools will bo put into the 
hands of the biologist for the study of higher grade 
organisms On the other hand it is possible that 
the human intellect will not be able to advance 
much beyond the classical analytical procedure 
However the problem does not appear to be in 
herently hopeless 

The suggestion that tho nature of life and mmd 
is to be sought m some property or prooess of the 
ether refers the problem to something outside the 
range of ordinary experience or knowledge Sir 
al 
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Oliver Lodge admits that no perceptible effect 
however small, which can be attributed to the ether, 
has jet been found He says (p 100) We may 
not be able as yet to measure motion except with 
reference to other pieces of matter, but some day 
I hope it may be measured with reference to the 
ether, If the principle of relativity is 

correct this hope oannnt be realised if it is false 
the probabilities are still all against it, seeing how 
hard physicists have tried to realise it and failed 
As things stand at present we can assert anything 
wo like about the ether but nothing wc assert will 
enable us to infer anything definite about any per 
oeived or perceptible event It was pointed out 
long ago by Leonardo da Vinci that valid scientific 
knowledge must begin with what is experienced 
and in the end point to something that can be 
experienced 

In the whole material universe life appears as 
something accidental and trivial It needs very 
special and inherently unlikely combinations of 
circumstances for its development So far as w« 
know it emerges only for a little while on one 
obscure plane t To say that the ultimate basis of 
life is something inherent in the constitution of the 
physical world makes the problem more difficult 
If the seeds of life occupy all space and time why 
are their flowt rs so few and brief 1 

To us as living and conscious beings the most 
important aspects of life and mind, the aspects that 
interest us are not to be described in terms known 
to contemporary physics bo far as they can be 
described at all it must be in terms of value of 
praise and blame, of desire and aversion It is 
conoeivable that a system of knowledge might be 
built up from the general and abstract basis of 
physics to give an adequate account of life and 
mind, but it will need to include many elements 
not originally given m that basis It is scarcely 
conoeivable that a theory that uses only the most 
abstract and general physical terms can answer the 
questions about life and mind wc are most concerned 
toask AD Ritchie 


Savage Life and Thought 

Orokaiva Society By F E Williams Pp xxm + 
366 + 37 plates (London Oxford University 
Press, 1930 ) 25s net 

R F E WILLIAMS, the Government 
Anthropologist of the Territory of Papua, 
has given us in Orokaiva Society , a book that will 
be of great value to ethnologists to psychologists, 
and to those interested m administration His 
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exoellent previous book Orokaiva Magic (1028) 
should be read in conjunction with the new one as 
together they afford an illuminating Btudy of savage 
life and thought It is not too much to say that 
this oombined work is one of the best that has been 
written about a particular group of pooples, for it 
not only gives detailed and well illustrated accounts 
of the multifarious aspects of native life and the 
things that are made but, what is of special value, 
the conclusions of a thoughtful investigator who 
has had, and made full use of, exceptional oppor 
t unities 

The useful, though obscure, name of Orokaiva 
is given to the group of tnbes who inhabit the 
northern division of Papua from the lower Eia 
River (8° S iat JtoOroBay north of Hydrographers 
range and inland for a distance of thirty mdes or 
more They are Papuan speaking peoples w ith 
a fairly uniform culture which on the whole re 
sembles that of many parts of Now Guinea but 
there is a notable difference between the northern 
and southern groups The former includes the Aiga, 
Binandele and Tam Daware and is characterised 
by numorous and remarkable dramas (at which 
very small drums are employed) which seem to 
replace the use of the bullroarer and ntual flutes 
in the initiation oeremomes of the Bouthem tnbes 
and in those of other tnbeB to the north and 
north west 

All the tnbes perform certain ceremonies which 
are virtually rttes de passage to convert the 
candidate, usually about the age of puberty into 
a new child As among the Marind anim of the 
extreme south west of New Guinea both sexes are 
initiated together Those of the southern group 
are interned m a specially built house where they 
are introduced to the spirits of the dead, who are 
supposed to emit the noises caused by the bull- 
roarers and flutes, and they are subjected to ill- 
treatment and temfying experiences The novices 
are completely covered with hoods of barkcloth, 
and the fathers and mothers entreat the spints not 
to devour their children Then follows a long 
period of seclusion m the special house, the avowed 
object of which is to make the children grow big 
and well conditioned They are taught to be 
honest, obliging, and diligent, and how to play the 
flutes The end of this period is marked by a 
spectacular display, each novice is invested with 
a feather headdress which had, been worn by a man 
who impersonated a spirit, and some of them, but 
not all, are adorned with a valuable ornament, the 
possession of which involves certain ethical obliga¬ 
tions, and formerly in some oases it constituted the 
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distinctive badge of a homicide Then follows 
promiscuous intercourse (on this occasion only), but 
not by the novices A small nte releases the taboo 
on the mother a cooking and a mixed stew u brewod 
and after the novioes are fumigated m its steam, 
they partake of it and may then resume full diet 
this last nte is to prevent bodily deformities It 
may be pointed out that there is a remarkable 
general similanty between these customs and those 
which obtain among the peoples north of Huon 
Gulf and to a somewhat less extent to those of 
certain tribes about the Fly and farther west, all 
of which point back to an anoient cult of a monster 
or ancestral spirit who devours the novices 

A curious example of native psychology is found 
m what is termed meh, a feeling of shame, humilia 
tion and contrition An Orokaiva who has been 
wronged is not only sorry for himself but he also 
wants othors to be sorry for him, and particularly 
the man who has wronged him Such a man will 
destroy hiS own property, run away from home 
deliver himself up to an enemy tribe, or oven hang 
himself on a tree for the Orokaiva is very prone 
when his feelings are hurt to punish himself instead 
of the man who has hurt him, or rather by punish 
mg himself to take revenge upon the other party 
or m order to make him feel meh The state of 
anger and self pity endured by the wronged man 
has a definite name, «wira, and by his action the 
culprit is put to meh, and very unpleasant he finds 
it as apart from his own sense of shame he is the 
object of pubho reprobation 
The foregoing will suffice to indicate the interest 
and value of this careful pieoe of work 

A 0 Haddon 

Aviation and Meteorology 

(1) Exploring about the North Pole of the Winds By 
Prof William Herbert Hobbs Pp vm + 370 
(24 plates) (New York and London G P 
Putnam s Sons, 1930 ) 5 dollars 

(2) La navigation aMenne transatlantique Par 
Capt G Voitoux Pp 144 (Pans 8oci<5t<5 
d’fiditions G4ographiquee, Mantimea et Colo 
males, 1930 ) 28 franca 

(1) T)R0F HOBBS S book is a well illustrated 
-t and entertainingly written account of 
three expeditions under his leadership between 
1920 and 1929 to the south west ooaet of Greenland 
The expeditions were organised as a University of 
Michigan enterprise, and were for the purpose of 
studying the wind system controlled by the Green¬ 
land ioe sheet An aerologic&l station was estab 
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fished on Mt EvanB at a little above 1000 feet, 
some distance inland from Holstenborg m about 
latitude 67° N , and functioned uninterruptedly for 
two years The staff of the observatory had to be 
changed at intervals, and though the latter has now 
been closed, everything has been left in readinoss 
for a resumption of activity m the future A large 
number of balloon ascents were made from here 
and at encampments elsewhere in this part of 
Greenland in addition to the usual ground observa 
tions, and several sledge journeys were conducted 
to tho inland ice sheet 

The observations appear to confirm the prevalent 
theory that tho winds blow outwards from tho ice 
dome and inwards at higher levels Prof Hobbs 
of course has always been a champion of the 
Glacial anticyclono, and it is satisfactory to find 
his views substantiated m the chapter on the 

Wmda from the Great Ice , wherein he show s 
that the entire circulation over tho ice cap is 
similar to tho outline of an hour glass What 
serious meteorologists will miss however, is some 
thing like a complete log of the actual daily observa 
tions which would give them an idea of the extent 
of the variations from these standard conditions 
The southern part of Greenland lias a heavy snow 
fall, which certainly points to temporary influence 
by the Icelandic depressions The expedition 
appears to have met with an abnormally mild 
winter on tho south west ooast m 1927-28, when 
fohn winds raising the temperature at times above 
40° P would cause a complete clearanco of the 
scanty snowfall Storm winds are recorded of the 
order of 120 miles an hour, rendering navigation 
difficult and perilous in the long winding fjords 
One is struok with the frequent referenoe to rain 
instead of snow in the summer months along this 
part of the Arctic circle, and wonders whether this 
is usual The reader will, m fact, wish for a little 
more discussion of the weather events experienced 
in relation to general climatic conditions in Green¬ 
land 

Prof Hobbs oonsiders that Mt Evans has unique 
advantages for a flying base on a proposed northern 
air route across southern Greenland between 
America and Europe Along the route from Mt 
Evans eastwards to Angmagssalik the ioe plateau 
has a maximum altitude between eight and tune 
thousand feet, and it should be possible for the 
aviator to navigate safely by the use of hu alti¬ 
meter above the smooth snow surface 

On the human side the book is pleasant reading, 
and there are naturally some exciting adventures 
to record 
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(2) Capt Voitoux s book, if somewhat dose 
reading, affords nevertheless a very intelligible 
acoount of North Atlantio weather in relation to 
aenal navigation It is based fundamentally on 
a full year s observations from vessels at sea, and 
in order that the reader may have, so to speak, all 
the author s cards on the table, these observations 
are reproduced in the form of a log covering 366 
daily observations over the period May 1, 1927- 
Apnl 30, 1928 This shows the positions of the 
oentres of high and low pressure (produced also on 
a handsome map of the North Atlantic), the direc 
tion and force of the wind, and the state of the 
weather After a general explanatory account of 
the regimen of North Atlantic wind and weather, 
a number of weather situations that occurred during 
the period are carefully analysed with the aid of 
the weather charts of the French Meteorological 
Office, and opinion expressed as to what, in the 
particular conditions, should be an airman s route 
aoross the ocean, having regard first to safety and 
then to speed 

Wind according to its relative angle can be 
helpful to aircraft, but is more usually prejudicial 
even if not actually dangerous, whilst storms and all 
atmospheric conditions that the author comprises 
under the term intempones are always inimical 
That the North Atlantic is a stormy ocean is 
brought out in a way that cannot fail to impress the 
reader It appears that a ship crossing the ocean 
must practioally always reckon on encountering 
storm winds on some part or other of the vojage 
evon in summer, and that in sixteen years a Tom 
mandant de Transatlantique only once enjoyed fine 
weather the whole way The mean wind velocity 
is about 40 kilometres per hour a figure based upon 
a great number of observations from all parts of 
the North Atlantic, including calms and tempests 
Out of 5782 ships observations, calm is noted only 
for 111 positions on 86 different days, but on these 
86 days winds of varying strength were experienced 
on other parts of the course 

A contrast is drawn between the conditions of 
the seaman and the airman over the ocean The 
seaman has his navigation oharts to rely on, and 
whilst the marine currents can only deflect him 
from his course by relatively small known amounts, 
the effect of the air currents on the drift of his 
vessel is insignificant The airman’s case is very 
different For him the most advantageous route to 
follow is constantly changing from day to day, or 
even from hour to hour, the air currents may help 
or hinder him in a way he does not •immediately 
appreciate, and may deflect him from his course 
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by an amount ten, twenty, fifty times greater than 
is the case with the seaman 
The aviator s chart cannot, unfortunately, in¬ 
dicate the mobile dangers of the atmosphere as the 
manner s chart does the fixed dangers of the sea 
It is nevertheless essential that the airman should 
study the behaviour of cyclones and antioyolones, 
and learn to take the favourable side of these 
systems, for on this procedure depends success or 
failure, safety or death Reference is made 
further, to the vast lonely tracts of ocean even in 
the frequented liner routes, giving poor chance of 
succour to an airship or aeroplane in distress 
Capt Voitoux writes throughout with a strong 
note of caution, and deprecates recklt ss adventures 
of the kind that inevitably Bpell disaster He 
quotos expert opinion to the effect that m the 
present state of the science of aviation the flight 
across the North Atlantio from west to east is 
almost impossible m the higher stormier latitudes 
Whilst fully endorsing all the caution that the 
author enjoins, we must jet ask whether there is 
really much justification for supposing that the 
present state of the science in question will obtain 
much longer With all that has already been 
achieved, it seems to us disproportionate to think 
that the time will be long before the flight aoross the 
Atlantio becomes a commonplace in either direc 
tion Wo must also remember that all mechanical 
progress has been purchased at the cost of a toll of 
human life 

Our Bookshelf 

Shells of the Troptcal Seas By Ida Colthurst 
m+ 13+6 + 6 plates (Caloutta and Simla 
aoker, Spink ana Co , 1930 ) 4 8 rupees 
The author has a pleasant way of writing about 
what is usually made dull She might quite well 
expand her pamphlet into a short volume to re 
awaken interest m shells A httle story is told us 
about most conspicuous families, their varieties of 
shells and their beauty and interest being brought 
out with subtlety The author should visit Tuti- 
oonn, Ceylon, or the Andamans, and collect her 
molluscs oil the reef flats, if she wants to make the 
attractive picture of the living animals that the 
present generation requires We want to know 
much more about the aha moving forma and the 
mode of feeding of bivalves We wonder whether 
pressure is of any importance in the distribution, 
and surely diminution of light is only indirectly so 
as inhibiting the growth of the plants on which they 
feed There is no lam man an zone round southern 
India, being replaced by the coralline zone, which 
extends to about 30 fm , where it is stated that it 
commences Nor is any evidence given that the 
pearly nautilus or any other existing animal lived 



August 23,1930] 


NATURE 


273 


in palfBozoic times To say nothing about the 
squid* in extraordinary 

It is foolish to-day even for a “ Diocesan Press ” 
to talk about “the book of creation” and “the 
power which makes the planets go ”, the 
religion which prints such worn cliches can only be 
laughed at by educated Indians , it is best to take 
advice from S Athanasius, who is quite clear on 
this subject Why drag in a Laccadive sea of no 
particular interest and certainly not a ‘ sea ” * An 
author must handle oysters and mussels before they 
can be written about, and why not sav how the 
starfishes of tropical seas kill oysters 1 Most shelled 
Buddhas are in freshwater mussels—and Bideford 
bridge is not at the junction of the Taw and Tor 
ndge The illustrations are well chosen and badly 
reproduced, but dearly the book is not intended to 
sell, for 23 pages of letterpress with 6 half tone 
plates will never find a wide market at 6« 9d, tak 
ing the rupee at Is fid Perhaps some member of 
the staff of the Calcutta Museum might supply the 
facts for a book and MissColthurst the indispensable 
vivacity , it would do both good 

British Museum (Natural History) British Ant¬ 
arctic (Terra Nova) Expedition, 1910 Natural 
History Report Zocdogy, Vol 6, No 6 ( oelen 

terata Part 5 Hydroida By A Knyvett 
Totton Pp 131 252+ 3 plates (London Brit 
ish Museum (Natural History), 1930) 15s 

Eighty species of hydroids were obtained by the 
Terra Nova expedition, of which four only belong 
to the Athecata, a discrepancy which is not ex 
plained Their geographical distribution is not 
considered, but judging from the list of stations 
there would seem to be about the same number of 
species on suitable bottoms from the surface to 300 
fm The present treatment of a group of beautiful 
bttle animals is in a hard systematic strain The 
author restrains his soul, for there is scarcely a refer 
ence to, and not a single drawing of, any polyp 
We wonder whether the classification almost solely 
on the external skeleton is sound and how far it is 
going to lead us The British Museum alone of 
institutions m Great Britain has the material neoes 
sary to answer this question Like all its publics 
tions, the work is well reproduced We would, 
however, ask the director to consider the advis 
ability of enforcing standard magnifications in all 
figures, one genus showing no loss than thirteen 
different magnifications m the plates 

The Colloid Chemistry of Rubber By Dr Paul 
Stamberger Pp vu +80 (London Oxford 
University Press, 1929 ) fis net 
The Oxford University Press has already published 
under the title “ The Colloid Chemistry of the 
Rubber Industry ” a small volume (of 56 pages) 
by Dr E A Hauser, professor of colloid chemistry 
at the Massachusetts Institute of Technology, as 
a report of lectures of a senes instituted by Mr 
Patrick Gow The present volume contains the 
subject matter of lectures of the same senes, given 
at University College, London, in November 1928, 
under the title “ Colloid Chemistry and its Relation 
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to the Rubber Industry ” The first chapter is a 
general introduction to the study of oolloid chem¬ 
istry and colloids, the second chapter—on the col 
loidal properties of rubber—deals with rubber latex 
and its industrial applications, the third chapter 
—on lyophilo colloids—deals with crude rubber 
and its solvation, whilst the two remaining chaptere 
deal mainly with the compounding of rubber 
with fillers of various types, and with its vulcan¬ 
isation, but also molude a section on the synthesis 
of rubber, and an account of current views on the 
structure of rubber The book will appeal most 
strongly to those who are concerned with the 
manufacture and use of rubber, but is written on 
such broad lines that it mav be read with interest 
by other students of colloid science The volume 
is presented in a very attractive form and at a 
reasonable price, and it should have a wide ciroula 
tion 

Medicinal Herbs and How to Identify Them By 
Richard Morse (The How to Identify ’ Bence, 
No 21 ) Pp 64 (London The llpworth 
Press, 1930 ) Is 6 d net 
In this little book of 64 pages descriptions are 
given of twenty seven commonly found wild plants 
that cither arc or have been used for medicinal 
urposes An illustration is given of each plant 
osenbed, and the desenptive matter includes a 
description of the plant m popular language, 
particulars as to where the plant is to be found, and 
an account of its medicinal properties and uses 
The author does not claim that his work is ex¬ 
haustive in any direction his object m writing the 
book being to provide a pocket guide which would 
enable people on country rambles to learn some¬ 
thing about some of the plants they pass 

The Trauma of Birth By Otto Rank (Inter¬ 
national Library of Psychology, Philosophy and 
Scientific Method) Pp xv+224 (London 
Kogan Paul and Co, Ltd , New York Har- 
court, Brace and Co , 1929 ) 10s 6 d net 
Like so very many examples of psycho analytio 
writing, this work is almost purely speculative and 
the author allows himself to be earned away by 
theorising, seeing and believing what he wishes to 
see and believe His mam theory is that the 
trauma of birth is the most deeply repressed 
portion of the mind Anxiety and other symptoms 
are attributed to this birth trauma From a 
therapeutic pomt of view, experience with schizo¬ 
phrenics leads one to be very sceptical of analysis 
as a procedure of any value 

The Truth about Mind Cure By Dr William S 
Sadler Pp vm +200 (London George Allen 
and Unwin, Ltd , 1929 ) 5» net 
“ The Truth about Mind Cure ” is a simple and 
straightforward account of elementary psycho¬ 
therapy by an American physician He deals with 
his subject m a popular way and certainly presents 
a very readable aooount for the lav reader The 
advioe is sound and may do good to many lay 
people who are interested enough to read it 
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Letters to the Editor. 

[The Editor dote not hold himself responsible tor 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natubb No notice is taken 
of anonymous communications ] 


Spontaneous and Induced Magnetisation In 
Ferromagnetic Bodies 

Aocohdinci to Weiss a well known theory, a ferro 
magnetic body in the abeenco of an external magnetic 
field must be spontaneously magnetised m such a way 
that the direction of magnetisation vanee in an 
irregular manner m different portions of the body 
It was originally assumed by Weiss that these portions 
ooincide with the minute crystals of which the body 
is built up That this is not so is clear from the fact 
that spontaneous magnetisation (as revealed by the 
existence of a Cune temjieraturo) is preeent also in 
single crystals We are thus forced to assume that 
a moderate sized single crystal of a ferromagnetic 
body oonsista of a numlier of elementary magnets ’ 
tile resultant magnetic moment of which vanishes 
This spontaneous subdivision of a ferromagnetic body 
into elementary magnets can be interpreted both 
qualitatively and quantitatively m the following 
manner 

In the absenoe of Weiss s quasi magnetic ’ forces 
(forming the molecular field and depending, according 
to Heisenberg, 1 on the quantum exohange effect) the 
individual magnets (electrons) would tend to orient 
themselves m such away as to insure the disappear 
ance of the resulting magnetic moment m every unit 
cell of the crystal lattice—just as in the case of a 
crystal built up of electric dipoles 1 The usual con 
eeption that such dipoles— whether electric or mag 
netio—tend to orient themselves in the same direction 
is wholly wrong, the minimum value of their mutual 
potential energy corresponding to a state of electiic 
or magnetic neutralisation, that is, to the disappear 
ance of the resulting polarisation m the least possible 
volume 

In the case of a ferromagnetic body, there are, on 
the other hand, the quasi magnetic forces, which at 
small distant es are much more jxrwerful than the 
Coulomb ones and tend to orient the individual 
magnets m exactly the same direction 1 his struggle 
between magnetic and quasi magnetic forces results 
m a compromise, the individual magnets uniting in 
elementary bunches ’, which owing to Coulomb 
foroes acting between them are oriented in a way 
similar to those in which the individual magnets 
would be oriented in the absence of quasi magnetic 
foroes This spontaneous magnetic splitting can be 
compared with the splitting up of a large mass of a 
liquid into single drops, under the condition that the 
surface energy of the latter should be compensated by 
some sort of mutual potential energy quite different 
from the energy of the ordinary cohesive forces 

In our case, the work done against the quasi 
magnetio forces m the process of splitting up of 
a uniformly magnetised body into single 'drops’, 
which magnetically neutralise each other, is earn 
valent to a surface energy of the amount iA/*s9 
per drop, where I is the original magnetisation of 
the body (equal to the magnetic moment of each 
drop M, divided by its volume v), A is the con¬ 
stant of Weiss s molecular field, s is the surface 
of a drop, and t the thickness of its surface layer, 
that is, the range of the quasi magnetio forces , 9 is 
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obviously of the order of magnitude of one atonuo 
distance The Coulomb potential energy per ‘ drop ’, 
corresponding to the work done by the magnetic 
foroes m the process of disorientation ’, is equal to 
- p = —^ a -al*v, where l is the distance be¬ 
tween the centres of the neighbouring drops (sinoe 
it is of the same order of magnitude as its linear 
dimensions, l* a t>) and a a numerical coefficient, in 
Born's theory of a dipole lattioe (toe cit) a a 1 6 
We thus see that the increase of quasi magnetic 
energy due to splitting is just compensated by the 
decrease of magnetic energy when =«/*», that 

is, when the linear dimensions of the ‘ drops ' g -1 
reach the minimum value 2 , 9 Since Weiss's 

constant A is of the order of magnitude of 20,000 (for 
iron), we have approximately l, a 10,000 9si 10-« cm 
This shows that the elementary regions of spontaneous 
magnetisation must contain at least (1,19)* = 10 1 * atoms 

lofand the average size of these regions or magnetio 
drops ’, we must consider the minimum value of the 
quasi magnetic and magnetio energy of a body con 
suiting of a given number of atoms as a function of 
the linear dimensions of the drops l Denoting the 
volume of the body by V, we get for the total quasi 
magnetic surface energy U x \AI*s 8^ V 

(it may be remarked that this energy can be regarded 
as the quasi demagnetisation energy of the 'inter 
spaces ’, connecting the uniformly magnetised ele 
mentary regions of tno body) As to the total magnetio 
(Coulomb) energy, we must add to the volume part 
of it V, — - aV*v ^ - a.1* V, which dooe not depend 

upon the size of the drops (if the volume of the 
interspaces is neglected with respect to V), the 
surfa< e energy of the whole body, due to the incom 
plete screening ’ of the surface drops For this 
surface energy we get in the same way as for the 
surface energy of an electric dipole substance the 
expression V, -o'IH S, & being the surface of the 
body and a a numerical coefficient of the same 
order of magnitude as a («e«'si) The minimum 
value of TT-U 1 lU,+U, is determined by the 
equation -0, which gives a'J*S , or 

A V 

P= 2 a ' 8 $ -*» where l, is the above defined 
minimum value of l and L-VIS, the linear dimensions 
of the whole body For a body of moderate size we 
thus get l ss 10-* cm (It must be, of course, supposed 
that I»J 0 ) 

lhe fact that the mean size of the ‘magnetic 
drops ’ depends upon the size of the whole crystal 
seems at first sight somewhat bewildering It should 
be mentioned, however, that a similar fact is met 
with m various other problems, thus, for example, in 
the Debye theory of specifio heats of solid bodies, the 
wave length of the elastic waves extends on the long 
wave length side up to the linear dimensions of the 
body, and the total number of normal vibrations 
within a given frequency interval is proportional to 
the body’s volume 

It is probable that actually there are to be found 
in a ferromagnetic body ’ magnetio drops ’ of various 
size— from the smallest one (2,) and up to 10-* cm 
or even more Experiments on the Barkhausen effect 
by Bozorth in fact give evidence of drops of such 
large dimensions An important corollary from the 
above considerations which should be emphasised 
here is the fact that very small (colloidal) particles, 
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the linear dimension* of which do not exoeed L =10 ‘ 
cm , can never split into drape, and must therefore be 

Another important consequence is the absence of 
remanent magnetisation in ferromagnetic single 
crystals of an ordinary size and, more generally, the 
abeenoe of hysteresis in such crystal* as this was actually 
shown by Gerlach It should be remembered that 
hysteresis is a direct consequence of the Langevm 
Weiss theory when applied (as is usually done) to the 
individual magnets Actually, an oxtemal magnetic 
field act* on each drop aa a whole, the magnetic 
moment of the drop being determined practically by 
Weiss’s molecular field only, and thus bemg a function 
of the temperature alone We have not yet been able 
to derive the exact formula giving the dependence of 
the observed induced magnetisation I' upon the field 
strength U and the temperature T Aooording to 
Weiss s empirical formula, one has, for large values 
of H, I’ =/(T)(I -a/H), where 1{T) is the saturation 
magnetisation for a given T, and a is a constant 
independent of the temperature Our ‘ drop ’ picture 
of a ferromagnetic body leads to an expression of 
the type 1' -I(T) J(H), where J(H) is a function 
of H only, different, however, from Weiss s (1 a/H) 
It may be observed that the process of orientation 
of the 1 drops by the magnetic field must be accom¬ 
panied by their gradual fusion, the whole bodv 
becoming a Single 1st ge drop when saturation is reached 

The phenomena of retentivity and hysteresis which 
are observed in ordinary ferromagnetic bodies (not 
singlo crystals) appear to be connected with the 
inner stresses characteristic of their structure It is 
possible that they are due to the formation of strongly 
prolate drops arranged in chains (a disposition which 
is not consistent with the principle of minimum 
eneigy within a single crystal) We hope to consider 
those questions at a greatei length in a future com 
inunication 

J Frknkel 

J Dobtman 

Physioo technical Institute, 

Leningrad 


' See *lao J Frenkel X / />**« «e, M IMS 
• a M Born n Karafeld Ph* X, M 1*1. IMS 


Space and Matter 

' Sohxwherh in the absolute elsewhere ”— Punch, 
July 9 

“ My interest m Nature 
Is rather based, I feel, 

On beaks of nomenclature 
Than soiantifio zeal ’ 

-Reading these lines, I feel that not a little truth is 
expressed in poetry, particularly when published 
from Bouvene Street (July 16) It is true 


‘ I sometimes like to ponder 
Upon the proper mien 
For coping with a condor 

Couched on the nineteenth gree 
Or else a oaperoaiUie 
Conversing m Old Bailey 
About the works of Psloy 

iou* Dean " 


especially when he tells us (July 5) that 1 Matter is 
inert, space is energetic. Matter does nothing" 
Like another P " - 


‘ He has bought a lares map representing the *ea 

Without th* least vestige of land. , 

No 3178, Vol 126] 


Perhaps history will be repeated 

“ Thu was charming no doubt but they shortly found 
out 

That the Captain they trusted so well 
Had only one notion for crossing the ooean 
And that was to tingle hi* bell 

“ He was thoughtful and grave, but the orders he gave 
Were enough to bewilder a crew 

Apparently, matter is mere wmdow dressing Is 
not perhaps Sir Oliver a wmdow dresser ? Are his 
doings, his writings, nothing ’ They seem to sell 
Do they just oorae out of space T He more than 
fills a stall and definitely fills space when he tazzes 
Would there be no difference between his body and 
a sculptured likeness in stone from the * point of 
view ’ of space ? Is there really no hope for us bits 
o’ chemists — is our occupation of structure hunting 
gone ? He would put matter ‘ on the dole Will 
ho tell us if not energetic, how does it smoke 
cigarettes, or is this a function of space T It seems 
now to be the universal habit space, we suppose, 
must have its bad aa well as its good habits 

I do venture to question my old friend s modern 
freaks of nomenclature—his contortions of our 
vulgar tongue I have just received a company 
circular in which the chairman replies to a share 
holder s question — What do the complicated Re 
solutions really mean in plain and unmistakable 
language ? ’ I should like to ask what does Sir 
Oliver mean in terms of plain English T Is he merely 
breaking a lance on behalf of his beloved steel hard 
ether or is he ’ getting at us ’, in order to air his more 
than nebulous notion of a future life m space, what 
ever that may be 1 

Science ’ is something that we are endeavouring 
(perhaps I ought to say, should endeavour) to pass 
on to the masses It were time, therefore, that some 
protest were made against the language used by our 
would be leaders 

“ They have wholly forgot (and it vexes me muoh) 
That Fnghsh is what we speak ” 

The public is being played upon and utterly misled 
by the dreamery of the rival mathematical astro 
nomers and physicists—not to mention the olenos— 
who are touring to day and raising the game of 
notoriety to a fine art In rivalry to religious 
mysticism, a scientific pornography is being developed 
which attracts the more because it is mysterious— 
apparently the professors are seeking to outrival 
Mrs Eddy They have no regard for consequenoes 
These may well be serious, as is shown by the way m 
which nonsense about the energy in a drop of water 
is bemg repeated everywhere—by law lords thinking of 
the world m 2030, as well as presidents of societies 
bordering on the learned, discoursing either of water 
or of the future of chemical industry—as if it were 
possible to make such energy available, a contingency 
whioh honest men know to De more than remote 
‘ Scienoe ’ to day is prostituted by over speculation 
in publio , no proper use is made of it to moral ends 
Machinery is being made omnipotent in fact, we need 
a new word we no longer manufacture, not space 
but the machine does the work Man oertainly is 
not energetic Whilst human beings are fast in 
creasing in number, every attempt is being made to 
‘ rationalise ’ them out of usefulness We are even 
told that agriculture is soon to be handed over to a 
new synthetic agency—the craze to escape from 
Nature is upon us Living matter will soon have 
nothing to do but lapse into spaoe—we shall al 
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seek our fortunes somewhere in the absolute else 
where ’, in fact, be 

A park of pure porbeagles 
For hunting of the Snarlc ’ 

Is it that our make up is such that we cannot be 
s'nentiho—that we are perforce only religious t 

Henby E Abmstbong 


Stability in Soap Films 

In his letter to Natube of June 28, p 970 Mr 
Lawrence has not, m my viow, made the sandwich 
structure for soap films appear more likely, but has 
only discussed some nocessary limitations to the 
layered arrangement that I suggested One or two 
definite points may therefore be acceptable 

1 (surface layers are almost universal for solutions, 
but only soap solutions give stable mobile films If 
their mobility and permanence is to bo ascribed solely 
to the surface layers, these must lie of surprisingly 
unique cohestvetiess 

2 Such surfaces admittedly take time to form, 
especially in dilute solutions The process of a slowly 
giowing "bubble may be sufficiently deliberate, but the 

throwing ’ of a him—described by Dewar as work 
able certainly up to a diameter of 19 cm — takes only 
a very small fraction of a second It would therefore 
seem that to persist, a film must be formed of material 
capable of being drawn into some initial structure , 
the natuie of this is, I think, suggested in the definite 
boundanos which frequently appear, either in long 
lived bubbles m the absence of convective disturb 
ance, or in plane films during steadily maintained 
'ortical motion, and tn other gradations exhibited u 
films m a permanently liquid form (soo Clerk Maxwell 
Scientific Papers , II 397 Dewar Papers , 
II 1341) This is very different from the abnormal 
solid stratifications depicted m the frontispiece to 
Soap Films ’ The described crystallisation ex 
traded into the original film and provided by solute 
from the surrounding Oibbe nng can, of course, only 
occur in tiny films and not over largo areas , some of 
Perrin and Wells s films may be similar, but Pamn 
says of those last described (Koll Zett , April 1930) 
that they are oertainly liquid, and describes the means 
he took to satisfy himself about this 

3 It is obvious that a five per cent solution can only 
provide in any film a limited number of layers if these 
are to be close packed solute , the jioasiblo lamination 
of oolloid threads or flakes would certainly be even 
more limited, and if instead of five per cent we con 
aider a solution of 0 1 per oent (which Dewar found to 
give perfectly stable films) a statistical estimate such 

» that suggested would give only a fifth of a mole 
-’tr layer in a 1000film If we then assumed that 
the equivalent of two close packed layers is present 
m surface film on either side of this vestige, the dis 
proportion of concentration between soluble surface 
and enclosed solution becomes miraculous, and how to 
t the supply for the reserve layer an embar 
,, even in such a thick film, reduce the thick 
uses and therefore the available material to one 
tenth to get to the order of a silvery film, and I think 
it may be agreed that we shall need to enlarge our 
conceptions beyond what does packed solute can 
provide Hydration- or may I say hydrosolation ’ 
—may provide one clue be it noted that the anchor 
ing ’ of carboxyl groups, etc , to water must be by 
molecules or molecular groups, and not into an mde 
finite statistical surface as is sometimes implied 

4 Soap films mam tamed in vortical motion by 
steady air jets continuously exhibit sharply defined 
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colour tracks (Dewar Papers ’, II Front) Not 
only is there in such circumstances a mam stream in 
rapid motion—at about one metre a aeoond (tb , 1878) 
— but the suooeesive adjacent tracks move at different 
rates, so that the whole film is m continuous relative 
motion of distinct thicknesses A similar discon¬ 
tinuous appearance is revealed by almost any hon 
rental film under microscopic examination (with a 
vertical illuminator) It is therefore evident that the 
soap film dose not need to be a smooth sandwioh 

5 The mterfacial attractions that I suggest between 
self cohesive layers would be successively equili¬ 
brated throughout the film, whereas an ordinary film of 
liquid without some structural cohesiveness must and 
does collapse under surface ’ tension despite the 
universally present adsorbed layer, admittedly beeausi 
the inwards forces at the surfaces are not equilibrated 
1 he word powerful applied to the mterfacial attrae 
tions may be misleading, but I see no reason why 
such layers (see Ridoal burfac e Chemistry ,1026, 
91) though yielding to lateral displacements, should 
not be successively shed or aggregated in the relent¬ 
less separation of the black After Lyons s recent 
work on the variations with pH value ot the sub 
me re ion of oleic acid lenses (Jour C hem Soc , April 
1930) we may expect the pH value of a soap solution 
to influence or even control the intensity u 
tion by varying the inteifacial or mtn 
attractions within the film It is certainly to be 
hoped that the pH value will now be legaided as an 
essential part of the description of experimental soap 
solutions 

8 The black ’ area is the only ]>ortion of a soap 
film giving evidence of a close packed structure, 
because it is non extensible (Dowar II 1197, also 
C lerk Maxwell tb , 398) except possibly in veiy dilute 
solutions which give misty greys rather than blacks 
(Dewar tb , 1346) The observed mechanism of the 
apjiearance of the black is by the aejwratioii of dote 
emerging (at greatly varying mtensities) from the 
initial thick film (tb , 1336) Fig 1 shows (what 



has never before been illustrated) that even this some¬ 
times occurs m stages The distinct character of the 
coloured area was early evident m the account of one 
of Dewar a 60 cm black films (II 1209) Wandering 
coloured clote on approaching the periphery are not 
absorbed into the ‘ Cfibbs channel , as they would be 
with avidity if they were enclosed between elastic 
surface layers, but on the contrary divide and circu¬ 
late in both directions, obviously because they are at 
the foot of the curved slope of the liquid nng of 
contact, and actually on the black film surfaoe 
Such observations show that an examination of a 
directly accumulated mass of black film is very 
desirable It should be possible by passing a clean 
glass rod through masses of black film as ooUeoted by 
Dewar m a 200 litre globs (tb , 1210), or accumulating 
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a succession of films (drained by cellulose threads to 
blackness) m a Me Bain apparatus Even more valu 
able would be a trial of the forces at the black bound 
ary by the Langmuir Adams method, using quite a 
small trough or film frame m a moteleas Dewar 
enclosure 

After years of observation 1 find it difficult there 
fore to accept that one oriented layer and one irregular 
reserve layer below this on either face and nothing 
bnt chaos between can explain the apjiearam es pre 
sen ted by soap films or maintain their tenacity under 
such conditions as have been desciibcd 

W J Green 

Royal Institution 

Albemarle Street W 1 
June 25 


Daily Variations of Temperature 

In the discussion on the Iitegular \ i_ 

1 emperature in London (Naii r* 120, 61) the_ 

of jienodn of several days -was in < pies turn and 
smoothed averages were taken Some j ears ago I was 



must be due to some cause of deficiency It will be 
seen that at the vertical lines (marked with the day 
number in the year) each of the records shows a 
minimum , such a deficiency cannot therefore be due 
to a local cause The only obvious cause would be the 
interposition of streams of minute asteroids m regular 
orbits lo study this farther would need the com 
pari son of records from a large number of positions 
over short terms of years as orbits may shut by pre 
cession The zodiacal light seems only explicable as 
due to a large diffusion of matter between the earth 
and sun, ceitainly extending as far as the earth s orbit 
tLiNDFBa Pftrif 

Sir I ltnders Pkikus s suggestion that regular 
periods of low temperature may be caused through 
partial cutting off of the sun s rays by cosmic dust m 
an old one but is not supported by any real evidence 
In Bn tarn temjierature is governed far more by wind 
direction and cloud amount than by solar radiation, 
esiiecially m winter when it is practically independent 
of latitude The only real teat of the cosmical hypo 
thesis would bo tho examination of averages over a 
number of yeais of the 

_ daily measurements of 

solar radiation made by 
the bmithsoman Astio 
physical Observatory I 
do not think this teat has 
yet been made probably 
the number of observa 
tions is still insufficient 
The occasional agree 
menta between minima at 
different stations shown 
on Sir Hinders Petnea 
curves may bo due to tho 
trequent occurrence of 
extensive systems of 
noitherly winds on those 
days or may be merely 
accidental coincidences 
CEP" 


attracted by the daily lrregulaiittes observed at 
Greenwich, m averages of fifty years, and oompared 
them with those of other available records, i almouth 
Kew, Valontia, and Aberdeen I wished to have in 
eluded Buitenzorg, but the volume of records was 
rawsing from the Royal Society library 
The results are in the diagram (I ig 1) The maxima 
W *U represent the true solar effect, as we do not know , 
of any other cause of heat, all below the maxitna I 
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Bird Flotation 
In commenting on a 
paper of mine in Naturi 
of June 14 p 902 it is 
suggested that the ability 
of a bird to extend its 
feathers further from the 
skin may enable it to dis 
place a greater volume of 
water when afloat than 
the volume measurable to 
the same surface level 
when ashore 

Undoubtedly this 
ability does exist but in 
comment upon the suggee 
tion I would liko to point 
out that if the displaced 
volume were materially 
increased in this manner 
the bird could not maintain an upright position but 
would overturn This instability is due to the lower 
ing of the metacentre, so that it would be brought 
well below the centre of gravity of the bird The 
facts can be ascertained by calculation and expert 
raent A duck was provided with a waterproof 
jacket fitting closely against tho underbody feathers, 
when put afloat, the freeboard of this bird was 
about one eighth of an inch less than without the 
k2 
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jacket, but the bird was unable to remain upright 
It lolled over about 15° to port, or to starboard, as 
set, and, from such data, the position of the centre 
of gravity oould be obtained with reasonable accuracy 

As regards the suggestion that a check might be 
employed to measure the actual water displaced, this 
is not so simple a matter as it may appear It seems 
necessary to define the word displacement ’ as 
applied to flotation 

A waxed needle can be made to float by the aid of 
surface tension, and, whon doing so, actually displaces 
a volume of water more than seven times its own 
volume, however absurd this may seem In a similar 
sense, a bird weighing 5 lb on land may, and must, 
displace a volume of water weighing 5 lb In the case 
of the needle, the weight of water below tho line of 
oontact of needle and water surface is only about one 
fourteenth of the weight of the needle , m the case 
of the bird, I contend that the weight of water dis 
placed below the line of oontact between bird and 
water surface is only about one third of the weight of 
the bird Possibly surface tension accounts for H of 
the weight of the needle, and for f of the weight of tho 
bird Aro we sure, however, that suiface tension is 
the supplementary force in action in tho latter case T 
The usually observed characteristics of surface tension 
do not seem to bo apparent 

The usual meaning of the term * displacement ’, 
when applied to ships or other floating bodies, is re 
stnctod to the volume of the body wlnoh lies below 
the line of its contact with the water surface , and in 
this sense it was used in the paper to which the 
comments referred Fkancis H Axfxandeb 

Armstrong College, 

Newcastle on Tyne, Aug C 

In his original paper, Mr Alexander, while examin 
mg cunous suggestions suoh as that the super inflatii 
of the lntemafair sacs might account for flotation, did 
not mention tho possibility of, and made no allowance 
for, increased displacement due to the fluffing out of 
the feathers Therefore his calculation regarding the 
amount of water displaced was invalid His argu 
ment against the practical value of tho suggestion 
that it would cause instability, ignores the power of 
the living bird to control its balant e by its peculiarly 
adapted feet and perhaps also by feather adjustments 
Yet this is the one power that his waterproof jacket 
experiment demonstrated, for although he actually 
lowered the oentre of gravity, the bird became un 
stable—obviously because its control had been inter 
fered with We still think that Mr Alexander s data 
are insufficient, until he has measured the actual 
displacement of the swimming duck and found the 
water displaced to weigh less than the bird itself, it is 
futile to argue about supplementary forces of levita 
tion ’ or any other force Last week, I watched a 
grebe at one tune swimming high m the water, at 
another time almost submerged That suggests an 
alteration m specific gravity, that is to say, since the 
hud’s weight is constant, in volume , and the raising 
or adpresstng of the feathers, with a corresponding 
increase or decrease in the air jacket, seems a possible 
and natural explanation of the change 

The Whites oj the Note 


Crystal Structure of Normal Paraffins 
Da MttiXEB has recently (Proc Roy Sac ,A,vol 127, 
p 417) made a detailed study of the effect of tem¬ 
perature on the crystal structure of the normal 
paraffins He found two modifications, a ‘ normal ’ 
structure A, and a second form B, the A form having 
a 001 spacing 2 A longer than the B form Paraffins 
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having more than 22 carbon atoms were found only 
m the ‘ normal ’ A form, whilst those of oarbon 
content from 11 to 22 could assume both modifica¬ 
tions The ‘ normal ’ form of these was only stable 
at temperatures near the melting points 

We have recently examined specimens of hexacosane 
(26), tnacontane (30), and tetratnacontaue (84) They 
were supplied by Prof Gamer, and had been prepared 
by electrolysis of the pure aoids, purified by distillation 
and crystallisation from alcohol, and finally digested 
with concentrated sulphuric acid at a temperature of 
about 130° C Final crystallisation was from aloohol 
or benzene Hexacosane and tetratnaoontane showed 
two stable forma at room temperature One had the 
normal A spacing, whilst the other spacing, about 
4 A shorter, was obviously not the B ‘ second form ’ 
In hexaooeane this 0 form occurred alone in the 
crystals from benzene and from aloohol, whilst a 
melted layer showed both A and C spaemgs, the 
former being the stronger Crystals of tetratnaoontane 
from benzene gave only O spaemgs, a layer evaporated 
rapidly from benzene had equally intense A and O 
lines, whilst melted specimens showed only tho A or 
normal ’ form The tnacontane (lid not yield quite 
such brilliant photographs and was in the * normal ’ 
form under all conditions The spacing of this pre¬ 
paration was rather high, and we believe it to have 
been less pure than the other two In no case did 
we obtain a spacing corresponding to Muller a B form 
It seems probable that pure even numbered hydro¬ 
carbons crystallise m the C form if the chain has 20 
arbon atoms This is in striking oontrast 
to the odd numbered paraffins, for the single crystal 

_one (29) examined by Muller (Proc Roy 

Boc , A, vol 120, p 437) had an A spacing and was 
undoubtedly of the highest purity 

This alteration of habit of tho longer odd and even 
numbered hydrocarbons is in accord with the be 
honour of similar compounds Even numbered mono 
basic fatty acids of 16 or more carbon atoms have two 
stable crystalline forma at ordinary temperatures, 
whilst at similar temperatures corresponding odd acids 
exist m only one modification One of us has found 
the same habit in the primary alcohols In paraffins 
and alcohols tho odd chains favour the form with the 
longer spacing, whilst the even molecules adopt the 
shorter modification In acids this is reversed Dr 
Muller has given reasons on geometrical grounds for 
differences in the behaviour^ odd and even chains 
(Proc Roy Boo , A, 129, p Sp) 

The spaemgs below are to agreement with Dr 
Muller s values for the A forms, and the divergence 
of the C from the A values shows that if the A molecule 
is vertical to the planes tho O chain must be inclined 
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An important feature of the <7 spaemgs is their 
approximation to the A values of other paraffins 
Tetraoosane has an A spacing of 31 A oompared with 
31 Ofi for the O form of hexacosane, whilst the A 
spacing of tnacontane corresponds to the 0 of tetra- 
tnacontane We have only found the C spaemgs in 
the beet specimens we have examined, and believe 
their appearanoe to be a very good entenon of punty. 

S H Fim 
T Maucih 

H H Wills Physical Laboratory, 

Univereity of Bristol 





August 23, 1930] 


NATURE 


279 


Raman S p e ctrum of Diamond. 

In the oourse of an examination of the infra red and 
ultra violet regions of the spectrum of a larpe number 
of diamonds, we have come across one which, unlike 
the others, is transparent both at about 8p, and also 
in the ultra violet so far out as X2300 This diamond 
was consequently well suited for determining the 
Raman effect throughout a much more extended 
region of the spectrum m which exciting mercury lines 
are available 

With this diamond we have in fact identified no less 
than 17 Raman lines originating from mercury linos 
within the range of spectrum from X4368 to X2378 
The mean value of all differences is 1333 cm 1 a value 
lower than we reported in Nature of May 10, p 704, 
but agreeing with that of Ramaswamy in the same 
issue, and of Bhagavantam on Aug 2, p 108 This 
still corresponds to 7 6>i, which is removed from the 
centre of the infra red band at 8 n found by us in most 
diamonds 

With a quartz spootrograph the diffuse hand found 
faintly by Ramaswamy and by Bhagavantam is fairly 
strong, with its centre about X4156 as they leport 
If this diffuse line originates from X4O40 0, the valuo 
of Sr is 061 cm 1 corresponding to 16 t/i about 

In Nature of June 7, p 866, Prof * Simon is in 
c lined to identify this difference with Reinkober s band 
in the infra red at 14g but in the examination of the 
infra red spectra of a good many diamonds we have 
failed to detect a band there Nor have we detected 
any other Raman lino with this diffei enoe of frequenc y 
although there are some places in the ultra violet 
Raman spectrum where such a line might be ovet 
powered by strong scattered unmodified mercury 
lines and the continuous s|>ectrum accompanying 
them R Robertson 

J J hox 

Government Laboratory, 

( lament’s Inn, London, Wtl, 

Aug 7 


Sperms as Living Liquid Crystals 
It is customary to draw the boundary between 
living organio and inorganic matter so that crystals 
represent the highest form of inorganic material and 
low organisms form the beginning of the organic world, 
with a definite and deep physiological gap between the 
two categories In my opinion, this gap does not exist, 
since the sperms, which are undoubtedly living, are at 
the same time liquid crystals 

Stereoohemioally, Vorlftnder lecogmses the long 
straight stretched molecules as the chief principle in 
the building of artificial liquid crystals The protein 
molecules of the sperms share with these the fine chain 
structure, and their nuoleoproterns also, according to 
the most recent researches of Levene and London, 
possess a corresponding stereochemical type The 
optical behaviour clearly demonstrates this stereo 
chemical arrangement both m the artificial liquid 
crystals and in the sperms The former are optically 
uniaxial and show positive or negative double refrac 
tion The sperms have also long been rooogmaed as 
optically anisotropic, and W J Schmidt has definitely 
proved that m the living seedthreads of Septa ojKc* 
nalts L the chromatin portion of the head exhibits 
double refraction of the type of an optically uniaxial 
crystal (w = 1 644, « = 1 601, hence w - • =0 043) In 
addition, it is important to note that the double re 
fraction phenomena are the same both in the living 
sperms and m specimens whioh have been preserved 
in aloohol Debye Soherrer diagrams show, as well as 
the aloohol ring, an interference due to the spermij, 
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which surrounds closely the spot of the primary beam, 
in agreement with the nature of liquid crystals With 
regard to the morphological conditions, the moulding 
forces of surface tension together with the fine struc¬ 
ture give rise to many corresponding forms 

F Rinne 

University ireiburg l/Br 


Mushrooms Mineral Content 
Sj ectrourai hic analysis of mushrooms by tho 
method described in Nature of A | nl 20 1929, p 601, 
has revealed a remarkable composition A button 
mushroom from the Cromer district was divided into 
skin, white portion, gills, and stem and the parts were 
dried in a water oven at 100° C The analyses prove 
that each part has a high potassium and a low call mm 
content, the skin contains lithium and it contains 
moat iron Phosphorus in the dned material vanes 
from about one to three per cent the gills containing 
most The chief interest lies in the presence of silver 
and copper , all parts contain these, the stem con¬ 
taining least The spectra of four standards, con¬ 
taining from 0 001 to 0 01 per cent of silver and from 
0 002 to 0 02 per lent of copper, and other elements, 
were photographed on tho rarno plate us the spectra 
of the parts of the mushroom ( omparison of the 
spectra pioves that the skin white, and gills contain 
somewhat more than 0 02 per cent of copper and that 
all the parts contain decidedly more than 0 01 per 
cent of silver the silver content of the gills appears 
to be not less than 0 05 per cent 

The white jiortioris and the gills of two other mush¬ 
rooms, a button and a flat variety, from the Loddon 
district, 30 miles from Ciomer, have been analysed 
with similar results 

The investigation is to lie contmued and extended 
with the assistance of Mr H J Howard 

High Ramaoe 

6 Garrow Hill, 

Norwich, 

July 20 


Photography on Copper 

The interesting observation recorded by Or l J 
Smithells in Nature of July 20 is not new During 
the course of a long senes of experiments on metal 
colouiing ’ at the Birmingham Technical College 
about thirty years ago, it was found that copper 
articles, which had been coloured by immersion in a 
hot solution of cupnc chloride, blackened rapidly on 
exposure to light I made a number of attempts to 
fix photographic prints obtained from ordinary nega 
tives by this process, but m every case the image itself 
suffered from attack by the reagents used 

The most satisfactory method of preparing the 
sensitive plates was found to be as follows A sheet 
of brass or copper was first coated thinly with copper 
electrolytically and then it was immersed for a lew 
seoonds m a boiling solution of cupric chloride, or in 
a copper sulphate solution containing a little common 
salt If the surface after this treatment was not 
perfectly uniform in appearance, the sheet was 
scratch brushed and immersed again in the hot 
solution It can then be washed and dned with a 
cloth The coating is salmon pink in colour, is 
perfectly adherent, and shows none of the white film 
mentioned by Dr Smithells 

T J Baker 

King Edward’s School, 

New Street, 

Birmingham 
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Distribution of some Oceanic Birds in the Waters East of New Zealand. 


By Dr. P. Jespsbsbn, Copenhagen. 


T HE Danish Research Ship Dana, sent out for 
a two years’ expedition around the world by 
the Carlsberg Foundation in Copenhagen, under 
the leadership of Prof. Johs. Schmidt, director of 
the Carlsberg Laboratory, spent the months of 
December 1928 and January 1929 in New Zealand 
waters From Jan. 2 to Jan 13 investigations 
were carried out in the waters east of Now Zealand 
on a cruise, going out from Auckland in a southerly 
direction to a position situated about 49° S. Lat. 
and 177° E. Long., from there going west to about 
172° E. Long, and farther north along the east 
coast of the South Island to Wellington. 

On the whole circumnavigating expedition of 
the Dana, observations of the bird-life were made 
on the high sea, but as we on the above-mentioned 
cruise in New Zealand waters had the New Zealand 
zoologist, Mr. It A. Falla, a keen and clever 
ornithologist, on board the Dana as guest, the 
ornithological observations on this cruise were made 
with a higher degree of accuracy than in ordinary 
circumstances In very few areas of the world are 
the birds belonging to' the order Tubmares repre¬ 
sented by so many different species as in the New 
Zealand waters, and as Mr. Falla has especially 
studied these birds, it is first of all due to Mr. Falla's 
knowledge about these oceanic birds that the 



ornithological observations were so extensive on 
this particular cruise. 

Our most important task was to determine, so 
far as possible, the limits for the distribution of 
the various species of birds in the open sea, and in 
the following a brief account of the result of our 
investigations will be given, especially in regard to 


the distribution of the various species from north 
to south. It must, however, be remembered that 
the results apply only to the month of January, 



Flo. 2 —M»p shotting the northern limit for sonthom breeding 
tpociee of bird* 


which is the height of the breeding season, and that 
the position of suitable breeding islands must have 
some influence on distribution at this time. 

The observed species will be divided into two 
groups, namely, the northern breeding species and 
the southern breeding species. To the first-named 
group belong birds breeding on the north island of 
New Zealand and the small islets lying north of 
this, and the last-named group comprises speoies 
breeding on the south island of Now Zealand or on 
islands in more southern latitudes. 

We will first consider the distribution of the 
northern brooding species, and the chart, Fig. 1, 
shows approximately the southern limit for the 
occurrence of these birds m the open sea.* North 
of the lines indicated the different species are 
seen more or leas frequently, while these species 
are not observed south of the respective lines. 
It will be seen that the two species, the pale-footed 
Shearwater (PuMnus cameipes) and Cook’s Petrel 
{Pterodroma cooki), both of which were observed in 

of the north island, already ceased to appear when 
we passed off the East Cape (about 38“ a.). Both 
species are also only known to breed on islets north 
of this point. Other northern breeding species 
extend their distribution more to the south. In 
Cook Strait we thus found the southern limit 
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for the appearance of the white faced Storm Petrel 
(Pelagodroma manna) but in regard to this species 
it must be mentioned that its breeding area is not 
restricted only to the north island of New Zealand 
as it is also noted as breeding on Chatham Island 
and Auckland Island (r/ W B Alexander p 92) 
The southern limit shown therefore apparently 
only acoounts for the New Zealand breeding 
specimens of this species A little more to the 
south (about 42° S) we find the most southern 
occurrence of the great winged Petrel (Pterodroma 
macroptera) and the grey backed Shearwater 
(PuMnxis bullert) is observed so far south as off 
Banks Peninsula (about 44 s h ) Both the two last 
named species are in these regions only found 
breeding on the north island of New Zealand and 
surrounding islets 

As we gradually came more to the south wc met 
several species of birds at sea which we hail not 
observed before and all these species were breed 
ing on the south island of New Zealand or in mon 
southern latitudes The northern limit of the 
southern breeding species in this month of the jear 
was found about 44° S as will be seen on h lg 2 

Off Banks Peninsula we thus met the first speci 
men of the broad billed Pnon (Prion i xttat is) 
which is recorded as breeding on Stewart Island 
and Chatham Island but elsewhere on islands 
under more southern latitudes A little more to 
the south we fixed the northern limit for the 
Pintado Petrel or Cape Pigeon ( Dapixon capmae) 
as this species is commonly calif d by sailors The 
nearest known breeding place for this species is 
Antarctica although it probably occurs at the 
Snares and other sub antarctic islands About 
45° 46° S Lat the first specimen of the dark 
Skua (Colharocta Umnbergx) was observed This 
species which is rt corded as breeding on the south 
island of New Zealand appeared always singly 
In the most southern part of the area investigated 
—between 46° and 47° S Lat —we further noted 
other species which are only known breeding on 
South Island or in the sub antarctic islands of 
New Zealand These were the following the 
grey backed Storm Petrel ( Garrodxa nerrxs) Peale s 
Petrel ( Pterodroma xnrxpeckUa) and the white 
headed Petrel ( Pterodroma leaaonx) all of which 
only appeared as single specimens In most 
cases the largest numbers of buds were observed 
during the morning and the forenoon and nearly 
all were flying m an easterly direotion presumably 
indicating that it was breeding birds making sea 
ward from land 

In connexion with the recorded observations 
of oceanic buds it is of interest to look at the 
surface temperatures m the waters east of New 
Zealand as found during our trip m the month of 
January 1929 

It wul be aeen from the chart (Pig 3) that the 
surface temperature is decreasing in a rather high 
degree from north to Bouth namely m the investi 
gated area from more than 19° to less than 13° C 
It is the cold antarctic water which here advances 
along the east coast of New Zealand The iso 
therms are based on rather few observations and 
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only on this single cruise but they seem to indicate 
that the temperature especially is quiokly dec re as 
ing from 17° to 14° C This is the case between 
42* and 44° south latitude and it is just in this 
area that wo found m most cases the southern 
limit for the northern brooding species and the 
northern limit for the southern breeding species 
of sea birds The marine biological investiga 
tions on board the Dana along the east coast of 
Now Zealand also demonstrated a very great 
difference in the composition and kind of plaiuiton 
on the way from north to south Thus we found 
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the plankton more and more charaetcnstic of the 
colder water when we were gomg south and on 
the most southerly stations the plankton had in 
many ways certain resemblanoe* to that m the 
w aters round Iceland and the I aroc Islands m the 
North Atlantic Due to the different temperatures 
in the water the food for the birds living over the 
high sea thus will be different m the various 
latitudes and therefore the surface ten pi rature 
of the water in an indirect way anyhow is a factor 
of great importance in regard to tht distribution 
of various sea birds m these waters 

hrom the above mentioned obscr\ations it will 
be understood that the composition of the bird 
life is quite different in the northern and in the 
southern parts of the investigated area but for 
certain species of sea buds it has not been possible 
within this area to determine limits for their distn 
button Two species of Albatross (Dxomedfa exulana 
and 7 hala&sarche mtlanophrya) and the Giant Petrel 
(Macronedaa gxgankna) —the nearest breeding places 
for these are presumably the sub antarctic islands 
south of New Zealand we thus met a little north 
of New Zealand and within the whole investigated 
area and the I* luttenng Shearwater (Puffinvs gavxa) 
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which is found breeding both on North and South 
Island and on the Snares south of Now Zealand 
was recorded rather near land along the ooast of 
both the north and the south island Furthermore 
it may be mentioned that the Sooty Shearwater 
(Pufimua gnarua) which is known to breed on 
both the New Zealand islands on the south going 
trip was seen about 44° south latitude but during 
the following part of the route as well as m 


Cook Strait the species was observed daily and 
sometimes in large numbers 
To complete the list of more ooeamo birds which 
were observed and determined with certainty dur 
mg this cruise it may be mentioned that several 
specimens of the Fairy Pnon (Pachypttla turtur) 
and the Little Penguin (Eudyptula minor) were 
observed during the passage through the Hauralu 
Gulf as well as m Cook Strait 


Competition between Plants * 


fTlHE recent publication of the work of Clements 
-L Weaver and Hanson on Plant Competi 
tion reports the results of numerous experiments 
designed to analyse the competitive functions in 
plant communities Many of these consisted of 
transplantations of species characteristic of one 
phase of a succession into a type of vegetation re 
presenting an earlier or later phase In view of the 
fact that the major mortality amongst plants would 
appear to be m the juvenile stage of development 
(of Nature May 31 p 817) conclusions based 
upon transplantations of established plants must 
obviously be accepted with considerable reserva 
tion whin evaluating the competitive relations 
between species but recognising these limitations 
such have considerable value 

In a recent address (Journal of Ecology August 
1929) the reviewer dealing with the biological 
equipment of speciLs in relation to competition 
emphasised the importance as factors m the com 
petition struggle of stub features inter alia as 
potential height rate of growth and spread do 
velqpment of the root system capacity for repro 
duction and the mode and percentage of germina 
tion The expenrm nta of Prof ( lomonts and his 
collaborators furnish additional corroboration of 
these conclusions They state that practioally all 
the advantages or weapons of species are epito 
mistd in the two words amount and rate In 
competition between short and tall grasses the 
latter were successful under moist conditions but 
under dry conditions or when the herbage was 
graved the shorter grasses as might be expected 
more than held thur own Sporobolua oaver was 
successful in competition with Andropogonfurcatua 
despite its shorter stature a result attributed to 
its more efficient root system hlymua canadensis 
is the viotor m the struggle with Pantcum virgatum 
owing probably to the earlier and more rapid 
growth of the former 

The importance of percentage germination was 
Bhown by outturns of Andropogon glaucum with 
Andropogon bcopanus in which it was found that 
either species became the dominant when the 
number of its seedlings had been considerably in 
txcess of those of the other The advantage o( 
priority of occupation was shown Dy transplant* 
tion experiments in which it was found that the 
species already established were almost always 
victorious over those introduced—a conclusion 




which supports the contention that mass migration 
rather than random inoculation is the important 
factor for successful establishment 

Experiments upon the competition between 
forest and prairie show the importance of moisture 
m favouring the arboreal vegetation The tran 
sition zone between the grassland and forest is a 
broad one of fluctuating extent and the hypothesis 
is put forward that the advance or retreat of the 
forest margin respectively corresponds to the wet 
and dry chmatio phases which coincide with the 
sunspot cycle 

The observations of Cockayne in New Zealand 
and of other experienced field botanists have 
emphasised the absence of naturalised species 
from virgin climax communities in regions where 
disturbed vegetation has become invaded by an 
extensive alien flora Denudation experiments 
also bear witness to the importance of priority of 
occupation in the plant world Cornfields winch 
have passed out of cultivation may stall show re 
mams of the weed flora thirty five years after they 
have ceased to be arable land Whilst wood anemones 
and other members of the shade flora will persist 
long after a woodland area has been converted into 
pasture Such persistence is indicative of the 
comparative stability of plant com mum ties and 
shows that the pressure of competition may operate 
over a considerable period before its effects are 
manifest For this reason the drastic changes 
mvolved in many competition experiments such 
as those here considered which operate within a 
brief period of but a few years at most are probably 
not directly comparable to the competitive pro 
cesses of Nature which if sure in their outcome 
are often extremely slow in their manifestation 
Nevertheless the amount of experimental work 
bearing on the phenomenon of competition is so 
meagre that we welcome the publication of any 
such studies whilst recognising the caution neoes 
sary m applying conclusions based on these arti 
ficial conditions to the explanation of competition 
phenomena as they occur in Nature 

The work is more of a very detailed account of 
the experiments than as might be inferred from 
the title a general r&ram4 of the subjeot and 
indeed one is conscious of a sense of inadequacy 
due m part to a lack of coherenoe m the 
method of presentation and m part to the 
omission of data necessary to the proper appreoia 
tion by the reader of the real significance of these 
experiments 
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Some Scientific Instrument Makers of the i8th Century * 

By Robibt S Whipple 

A DAMS appears to have given a great deal of Museum at South Kensington where the majority 
-jL consideration to the method of measuring of them can be studio 1 The story of the collection 
aagmfication of microscopes and illustrates m was told in some detail in a paper before the Optical 
etail in the Micrographia Illustrate (Plate 14) Convention of 1926 * The majority of the instru 
uurth edition various micrometers for this pur ments intended for instructional purposes were 
tose amongst others the micrometer he made in made by Ceorge Adams although few of them 
761 for the silver microscope of 
leorge III This instrument 
nginally formed part of the 
Lings collection and is now m 
he Lewis Evans collection It 
tas been described by Messrs 

S and Court at some length 1 
ough the details of workman 
hip in this instrument are excel 
unt the instrument as a whole 
nust be regarded as an orna 
nent rather than a serious con 
nbution to microscopy Such 
s not the case with the earlier 
nstrument made for the King 
vhen Prince of Wales and known 
« the Prince of Wales micro 
scope (see Tig 2) It is partic i 
larly interesting as embodying the 
nethod of mounting a microscope 
in trunnions perhaps as (lay 
tnd Court remark the first micro 
cepe so supported There are 
hree stages one of which (shown 
n the bottom of the illustration) 
s of great interest having micro 
neters registering m two direr 
ions at right angles The screws 
lave 100 threads to the inch and 
he scales n the heads are divided 
nto 100 parts so that the micro 
neters read to 1 10 000 inch 
The stage shown in position on 
he microscope was intended to 
any a frog for demonstrations 
if the circulation of the blood 
t is a matter of general know 
edge that King George III was 
ceenly interested m scientific 
natters and wished that his 
amily should be instructed in 
oience Dr Domain bray com 
nenoed to teach the Royal 
family in 1754 and appears to have used I bear his name 1 ort matclj tw o books of mstruc 
for this purpose the apparatus which formed tions have been pros rve 1 and it is by means of 
the major part of what is known as the King these that it is possible t» state that the majority 
George III collection The instruments in the of the instruments were made by Adam* f 
collection were catalogued m a manuscript book The instructions consist of two manuscript books 
which is still preserved in the Kew Observatory about 19 in x 13 m with two small books about 
and also m a catalogue which is now in the Science 12m x9in The pages of the latter are of blue paper 
Museum at South Kensington The instruments on which are pasted white sheets on which the lflua 
were housed at the Kew Observatory until 1841 trations have been drawn One book ib entitled 
when they were transferred to King s College 
London In 1925 they were removed to the Science 

• Cog tinned bom p 846 book. 
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“ A Description of an Apparatus (or explaining the 
Principles of Mechanicals made for His Majesty 
King George the Third by George Adams, Mathe¬ 
matical Instrument Maker to His Majesty. In 
Fleet Street, London, 1762.” The second book 
is entitled: “A Description of the Pneumatic 
Apparatus made by George Adams in Fleet Street, 
London, 1761.” In the case of the “ Mechanicks ” 
the final sheets of drawings were in course of pre- 



'»(Invoande Ublr 


paration, the outlines having been drawn, but the 
shading is incomplete and reference figures have 
not been inserted. It waa evidently intended that 
the sheets of drawings should be bound an a book 
to accompany the instructions, and probably that 
the latter should be bound also when the drawings 
were completed, but these were never finished. In 
the case of the “ Pneumatics ”, drawings on plates 
the same size as the manuscript (19 in. x 13 in.) were 
in course of preparation, and those that are finished 
are excellently drawn. In the case of both books it 
was no doubt intended to have the manuscripts 
bound—as they are now a series of loose leaves in 
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rough oovers—but this was never done. The two 
books containing the comparatively rough drawings 
appear to have been the centre around whioh 
Adams built up the experimental courses. In the 
case of the “ Mechanicks ” a little mathematical 
work is also included, although the course is essenti¬ 
ally experimental and based on Desagulier’s trans¬ 
lation of the classical work of’s Gravesande, the 
distinguished professor of mathematics at Leyden.* 
Adams apparently cut out 
many of the illustrations from 
Desaguliers’ book, and added 
pencil or ink modifications to 
guide the workman. Fig. 3 is an 
example of a modification of this 
kind. The apparatus is intended 
to demonstrate experiments on 
pendulums and the impact of 
bodies; it is generally known 
as “ ’a Gravesande table ”. The 
central illustration in Plate 25 of 
Desaguliers’ book has been cut 
out and modified. The additions 
aro shown by the cross hatch¬ 
ing, but the parts removed have 
been carefully cut away before 
mounting. The finished instru¬ 
ment can be seen at South 
Kensington, and comparing the 
original design with that made 
by Adams, one has to admit that 
the latter is more graceful than 
the original. The workmanship 
of the whole of this piece of 
apparatus is excellent. Adams 
evidently considered the cost 
of mating apparatus, because 
several modifications are intro¬ 
duced with the view of reducing 
labour. The drawing of a table 
is shortened in pencil, with the 
words “Too long” written 
against it, and there are small 
pencil sketches at the side show¬ 
ing alterations. A ring is made 
to take the place of a fairly 
elaborate handle, and a simple 
glass basin is used instead of a 
brass bowl. 

There can, I think, be little 
doubt that, judging from the large 
number of sketches that are 
dimensional, they must have formed the actual draw¬ 
ings from whioh the apparatus was built Not im¬ 
probably the workman had made some of the 
instruments previously for other customers, so 
that he did not require detailed drawings. The 
work of making the instruments may have spread 
over a few years. In the case of one of the pneu¬ 
matic instruments mention is made of apparatus 
previously supplied and now “ in one of the Cabinets 
of the Palaoe at Richmond”. 

All through both books references are made to 
various scientific authors; forexample, whendiscuss- 
ing the Archimedian screw five references are given. 
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One of the most interesting instruments shown 
in detail is the rotating speculum suggested by 
feearaon as an artificial horizon Full details of 
the construction are given and a manuscript copy 
of Emmerson s paper in the Pktiotophtcal 7 ran* 
actum* vol 47 p 352 ib included with the 
manusonpt papers of the collection Adams 
commences the description of the instrument with 
a short introduction 

I received this invention from the late Sir 
Jacob Ackworth first Commissioner of his late 
Majesties Royal Navy soon after the inventor 
Mr Searson was unfortunate!) lost on board His 
Majesties Ship the Victory 

Adams s mechanical abilit) shows itself in his 
instructions as to lubrication — It is necessary 
to put a drop of sweet Oil into the concave Steel 
lished segment of a sphere for if the speculum 
w hirlc l w ithout Oil it does not spin muc h above 
ten or twelve minutes with Oil it will spin gener 
ally 36 minutes 

Only two of the illustrations are actually signed 
by Adams although there is little doubt that tho 
various notes are in his writing There is a short 
four page manuscript slipped into one of the books 
which is a sheet of instructions with regard to some 
details of an instrument Adams pn sumably 
wrote his notes out m this manner ana they were 
afterwards transcribed in the elaborate copy book 
writing of the instructions 

The fourth edition of the Micrographia Illus 
trata is dated 1771 and Adams died in 1771 
He must have lived a full life as judging by the 
large number of instruments that may be found 
bearing his name and b) tho Catalogue of 
Mathematical Philosophical and Optical Instru 
ments published in the end of the Micrographia 
Illustrate he must have had a large and flourishing 
business Adams left it to a son—George (bom 
in 1750)—who added greatly to the prestige of the 
firm He was a cultured man and a favourite 
at C ourt He wrote a large number of books the 
majority of which passed through more than one 
edition The most famous of his books was his 
Essays on the Microscope published in 1787 
In the preface he states frankly that he bad m 
tended to confine himself to a republication of 
his father a work the Micrographia Illustrate 
but that knowledge of the subject had increased 
so much since his father wrote that he felt the 
book had to be rewritten Discussing the natural 
history side of the subject he states that he has 
endeavoured to correct some of the faults in 
arrangement etc by arranging the subjects 
m systematic order and by introducing the micro 
scopic reader to the system of Lmnseus as far as 
it relates to insects Chapter l is an extremely 
interesting history of the microscope as observed 
by one who lived dose to many of the mven 
tains In it he mentions that he invented an 
improved form of the luoemal microscope in 1774 
In Chapter in he mentions that this microsoope 
was originally thought of and m fact executed by 
my father I have however so improved and 
altered it both m construction and form as to 
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render it altogether a different instrument He 
also mentions that the great demand I have had 
for them has fully repaid my pains and cxpences 
[ate] in bringing it to its present state of perfection 
The lucernal was a simple compact form of pro 
jection microscope which met w ltn general approval 
as an instrument which could be conveniently 
demonstrated to a number of people at the same 
time 

A second and inlarged edition if the Micro 
graphia Illustrata appeared m 1798 edited with 
great care by F Kanmachcr This editor in a foot 
note dwells on the fact that Adams had not givm 
full credit to Benjamin Martin for what ht had 
done to develop the microscope Adams s Geo 
metrical and Graphical Fssays first published 
m 1700 was an extremely useful text book for 
surveyors civilian ind military The lectures 
on Natural & Experimental Philtsophv first 
published m 1794 m five volumes very nearly 
cover the range of physics as then understood— 
or in the words of the sub title describing m a 
familiar and easy manner the principal phenomena 
of nature and shewing that they all co operate in 
displaying the goodness wisdom and power of 
Goa One is much impressed with tho immense 
amount of work involved in tho preparation <f 
these books for they are all full of individuality 
The lectures were evidently written under difh 
cultiiB In tho preface the author mentions 

During the composition of these Lectures I have 
had to attend to tne gratoful callB of daily business 
and have struggled with much weakness and 
langour He passed away on August 14 i"95 
We learn from an editorial note to the second 
edition of the fssays on the Microscope that 
Adams at the time of his death was preparing a 
new edition and that he had other books in view 
After his death his books and instruments were 
sold by auction and tho stock and copyright of 
his books were purchased by the brothers W and S 
Jones William Jones was resjionsible for the 
editorial work and the republishing of several 
editions of Adams s books I he firm also continued 
to make instruments to the Adams s design for 
many years 

The manuscripts an 1 j lates of Adams the elder 
were inherited by his widow who gavo them to 
her younger son Dudley He edited a thirtieth 
edition of the treatise on the globes published m 
1810 It is said that he had intended to publish 
another edition of the Micrographia Illustrata 
but it is not improbable that the revised edition 
(1798) of his brother s Essays on the Microscope 
rendered this unnecessary Dudley Adams appears 
to have continued m the instrument business as 
Mr Court possesses a statement written on the 
back of a shop print about 1800 of the wholesale 
trade terms for telescopes These were evidently 
of the short brass draw tube type which Dudley 
Adams had developed The note attached to the 
pnoe list states that the object glasses not being 
single but achromatic shows that non achromatic 
glasses were sometimes sold 

Tune has only allowed me to dwell m detail on 
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lour instrument makers in this century so full of 
scientific development Their names are not so 
well known to the general public as those of 
Dolland, Herachel and Bamsden Nevertheless, 
the men whose work I have briefly described did 
an immense amount to popularise science, and to 
raise the standard of scientific instrument crafts 
manship How world aide this reputation for 
good work became is best seen by the number of 


instruments of English eighteenth century work¬ 
manship treasured in the Continental n 


Written in I*tln by tbr tat* * Jama ■ Gmvennde. LL D . ProftMor 
of JUtbwnstteta at Leyden and I R S Translated into EngUata by 
.... . m Deaasnllen LL D PBS and Published by hit son 
n Sixth bdltlon 1747 


Obituary 


Mb A E Ska ton 


ri^HE death of Mr Albert Edward Seaton, which 
A occurred at Hemel Herapetead on Aug 8 robs 
British shipbuilding and marine engineering circles 
of one of its oldest and beet known representatives 
For nearly half a century Seaton’s Manual of 
Marine Engineering —now in its twentieth edition 
—has been familiar to marine engineers, while his 
Pocket Book compiled in collaboration with 
Mr H M Rounthwaite, is to be found in every 
drawing ofhee His ‘Manual " would alone cause 
his name to be remembered, but he had an almost 
lifelong association with the Institution of Naval 
Architects and during the course of his long career 
enjoyed the friendship of many of the most dis 
tinguuthed members of his profession 

Bom at Padstow, Cornwall, in 1848, Seaton 
entered Devonport Dockyard in 1864 as an en 
ginccr student with the object of following a naval 
career, and four years later, as a result of his success 
in a severe competitive examination, he gamod a 
scholarship to the once well known Royal School of 
Naval Architecture and Marine Engineering at 
South Kensington which had been established by 
the Admiralty in 1864 During its existence of 
nine years, the School occupied a unique position in 
Great Britain, and from it came not only future chief 
constructors and engineers in chit f of the Nav v but 
also men who rose to important positions in pn 
vate firms In Seaton s time, Woolley, Memfield, 
Cottenll, and Unwin were members of the staff 
the occasional lecturers included Airy, Froude, 
JKankine, and Scott Russell while among the 
students were Elgar White, Watts, Biles Sennett, 
Dura ton, Pratten, Corner, and others, whose lm 
portant work during the last decades of the nine 
teenth oentury and the first of this century were of 
the greatest value to the country in building up our 
great naval and mercantile fleets 
Passing out in 1872, Seaton immediately left the 
public service and became technical secretary to 
Reed (afterwards Sir Edward Reed), who in 1870 
at the age of forty had resigned his position as 
Chief Constructor at the Admiralty Through 
Reed, Seaton became associated with Earle’s Ship 
building and Engineering Co , Hull, and during the 
next twenty nine years was responsible for the 
design and construction of not only the machinery 
of many vessels but also of the ships themselves 
Leaving Hull m 1901 Seaton Bet up in West¬ 
minster as a consulting engineer, and in 1905 suc¬ 
ceeded bis former fellow student and lifelong fnend, 
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Alfred Morcom, as chairman of the well known Bir¬ 
mingham engineering firm, Messrs Beiliss and 
Morcom But much of Seaton’s best work was 
done in connexion with the Institution of Naval 
Architects and other societies. He was elected a 
member of Council of the Institution m 1888, a 
vice president in 1919, and represented it on various 
important committees His knowledge of the pro 
gress of marine engineering design was probably 
unique, and for some years he was chairman of the 
British Manne Engineering Design and Construc¬ 
tion Committee He also took part in public life, 
served as a County Councillor for Hertfordshire, 
and was made a Justice of the Peace His funeral 
took place on Aug 12, at St Marylebone Cemetery, 
East Finchley 

The issue of the Phystlcaltsche ZeitBchnft for 
Juno 1 contains a short account by Prof F A 
Schulze of the work of Prof Wilhelm Fcussner who 
died m 1928 at the advanced age of eighty five 
years He was bom in Hanau in 1843, ana studied 
at Heidelberg under Kirchhoff and at Marburg 
under Gcrling He took his doctors degree in 
1867 and became lecturer, in 1880 additional pro 
feesor, and m 1908 honorary professor of theoretical 
physics at Marburg He retired in 1918, but still 
kept in touch with modern research, and contributed 
to the section on interference m the new Handhuch 
der physikalischcn Optik ” 

Ws regret to announce the following deaths 

Prof A R Crook for many yearn chief of the 
Illinois btate Museum at Springfield Illinois, known 
for his work on Cretaceous fossil fishes and geology 
generally, on May 30 aged sixty five years 

Dr J Walter Fewkes, fellow of the U 8 National 
Academy of Sciences who was chief of the Bureau of 
American Ethnology from 1918 until his retirement 
in 1928, on May 31 aged seventy nine years 

Dr W S Franklin, who retired last year from the 
professorship of physics and electrical engineering at 
the Massachusetts Institute of Technology, vice- 
president (Section B) of the American Association for 
the Advancement of Science in 1902, on June 6, aged 
sixty six years 

Capt J T Ainshe Walker, widely known by his 
work on disinfectants, who was associated with the 
late Dr Samuel Rideal in perfecting the Rideal-Walker 
test for potency, on July 27 

Sir William Walker. CBE, late Director of Health 
and Safety in Mines Department, Board of Trade, and 
formerly Chief Inspector of Mines at Home Office, on 
Aug 17, aged sixty mx years 
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News and Views. 


The voyage of the B100 hom Cardington to 
Montreal and bock is a definite popular success On 
the technical side, a large amount of invaluable 
information roust have been obtained from both 
design and operational points of view The efficacy 
of the mooring mast m particular is the satisfao 
tory reward of original ideas well worked out The 
previous failure of the tail fainng, the stripping of 
fabno. and the dislodgment of a fuel tank seem trivial 
in themselves, only those in possession of all the 
facts can judge whether they are minor mishaps with 
no serious implication or symptoms of a graver 
nature The framework has resisted considerable 
buffeting, and here again, information should be 
yielded as to whether the structure has an offoctive 
largin of safety or has been stressed to a 
degree It is clear that the best meteorological 
service cannot enable an ait ship to avoid all stress 
of weather during the speediest passage across the 
Atlantic 

On the more general question of a icgular airship 
service it can scarcely be held by the most optimistic 
that much has boon added to the stock of knowledge 
by the recent voyago of R100 Referring to the 
analysis of Zeppelin figures given in NaTUR» of Oct 11, 
1924, p 54$, it is seen that their expectation of life 
falls far short of eighteen voyages in eighteen months 
It is by no means cleai that the great increase in size 
of R100 anil R101, and the further increase now 
pioposed, will diminish these iisks and a eautious 
experimental programme seems a more reasonable 
policy than any hasty endeavour to make good the 
claims of the airships partisans The projected 
flight of the R10J to India will bring fuither know 
ledge, and those who are moat cutical will join in 
congratulating the eouiageous exponents of airship 
construction on their great technical efforts to ovti 
come the inherent defects of size and fragility 

Ihe Anglican bishops, recently assembled at Lam 
beth, have embodied the results of their deliberations 
in an Encyclical Letter, and m a number of Reeolu 
tions These appear to be inspired predominantly 
by a rational and enlightened spirit, and students of 
science will read large portions of them with interest 
and sympathy Very noteworthy are the soctions 
which deal with the relations of Christian doctrine with 
modem scientific and philosophic theories, which are 
said to provide ‘ a climate more favourable to faith 
in God than has existed for generations ’ New in 
terpretations of the oosmic process are before us which 
are congruous with Christian Theism The great 
movement of the nineteenth oentury had 
the appearance, at least, of hostility to religion But 
now, from within that movement and under it* lm 
pulse, views of the universal prooees are being formed 
which pomt to a spiritual interpretation We are now 
able, by the help of the various departmental sciences, 
to trace in outline a continuous prooees of creative 
development in winch at every stage we can find the 
Divine presence and power Thus scientific thinking 


and discovery seem to be giving us back the sense of 
reverence and awe before the sublimity of a Creator 
Who is, not only the cause and ground of the universe, 
but always and everywhere active within it The 
Encyclical goes on to deilare that we must school 
ourselves to include m our habits of thought about 
tho Creator God as much as we can of the beauty and 
order of the world, and of everything m life tliat evokes 
the awe, the loyalty, and the self sacrifice of men and 
women at their beet ’ 

It is all to the good that the bishops should express 
themselves in this way, but, as everyone knows, it is 
the rank and file of the clergy whose com ersion to a 
more modem outlook must be aohicvocl if the idoals 
of the Enoyclual are to be fulfilled The ordinary 
C linstian teacher, who expounds his message Sunday 
by bunday from the pulpit, must be encouraged to 
think out his position afresh, and to impait to others 
evictions to whioh his studies and inflections 
have led him When we remember tha average 
age of tho Anglican clergy has been authoritatively 
stated to be fifty five years, we shall realise the difli 
culty of the situation Die hope would appear to lie 
with the younger clergy We espeimlly desire to 
impress upon the younger clergy tliat the Church 
requires the service of men who will devote themselves 
to tho study of theology m all its branches The 
Church needs learning, as well as spiritual power and 
practical ability in its ilcrgy But it should b© 
remembered tliat men will not think well unless they 
are allowed to think with freedom \\ ill the young 
theological student enjoy the same latitude as tho 
young scientific student ? Do tho bishops leally mean 
business T In viow of the importance of giving an 
adequate education to candidates for ordination, it is 
encouraging to note that the bishops express a strong 
preference for university training us agauwt that given 
in the seclusion of a seminary It is essential that 
Christian theology should be studied an l taught m 
universities in contact with philosophy, science, and 
criticism ” If the gap should widen between tho 
Church and those standards of intellectual integrity 
recognised in universities, it would soon cease to play 
any effeotivo part in English life 

1 iif opportunity of the meeting at Cambridge of 
the fifth International Botanical Congiess was 
utilised foi the unveiling of a tablet to the Hookeis 
in the church at Halosworth Suffolk on Sunday, 
Aug 17, to which reference was mode last week, 
(p 249) The inscription explains the circumstances 
it was desired to recoul, it is as follows This 
Tablet records the connection with Halosworth of the 
botanists, Sir William and bir Joseph Hooker, father 
and son, who became m succession dneetors of the 
Royal Botanic Gardens, Kew Sir William lived 
here 1809-1820, and here Sir Joseph was bom 1817 
Ereoted 1930 ’ The tablet (of atone) is the work of 
the sculptor, Mr A H Gerrard, of the Slade School, 
and is beautifully executed The dedication service, 
arranged by the Bishop of St Edmundsbury and 
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Ipswich, and by the Rev H C Newbery, reotor of 
Hale*worth, wan fully ohoial The actual unveiling 
was performed by Sir David Pram a successor to the 
Hookets at Kcw, and the bishop delivered an address 
A iiAac e party came over fiom C ambndgc, and 
together with other botamata and naturalists from 
Hast Anglia, about a hundred visitors were enter 
tamed to tea after the eetemony at Haleswortli Chinch 
Two membeis of the Hooker famdy were present, 
Mr Reginald Hooker and Mr Richard Hooktr , the 
old home of the Hooketx (the Brewery House) was 
shown b> the courtesy of Miss Pany, the present 
owner The viaitoia, who came from many countnea, 
were delighted with the charm of Halesworth and its 
welcome, and with the beauty and admuahle lender 
ing of a well designed service It was g< neially felt 
that the tribute paid to these former titiscns of Hales 
worth m whuh so many participated was entirely 
fitting Hie arrangements foi the execution and 
eiootion of tilt tablet wete made by a small committee 
undei the chairmanship of Viscount Ullswatei, whilst 
the funds required weie conti lbuted partly by indi 
vidual botanists and otheis contemporary with bir 
Joseph Hookei, and by lepiesentativc institutions, 
including the Royal Society, the Linneau bouety, 
the Norfolk and Norwich Naturalists’ Society, the 
Royal Hotticultuiol Society the Court of the Uni 
versity of (Jasgow, the Annals of Botany, the staff 
of the Royal Botamo Gardens, Kow, and of the 
Department of Botany Bntiah Museum, and the 
Ipswich Naturalists Field Club 

Am* rll a dalhes with the thought of its own 
antiquity Wlule the Boston Society of Natural 
History has celebrated its centenary by the pub 
lication of impressive Milestones , reviewed by 
Prof Mauley Gardinei in our ihsue of Aug 9 p 
191 the Philosophical Society of Washington ram 
memorated more modestly its thousandth meeting 
on Ian 18 last The foundation of the Society was 
due in some measure to the Civil War, for it was 
the recurrence of noimal times, after a distuibance 
which had disoigamsod the meetings of scientific men 
m the capital that led to the setting up of a formal 
organisation at the regular meetings of which all the 
sciences save those of speculative thought, might 
play a part Previous to the foundation of the 
Philosophical Society on Mar 13, 1871, the capital 
had been served from 1810 onwards by a senes of 
agricultural, medical, and botanical societies, and 
finally by the National Institute, which wss dis 
banded neai the beginning of the Civil War Ihe 
Philosophical boriety has seen many changes, from 
the time in 1874 when it was minuted that its members 
should appeal in the records under no title other 
than plain Mr , and when formality of debate, 
associated with lull evening drees, was the rule, but 
it has throughout been supported by a noble band of 
‘ intellectual giants and has made many contnbu 
tions to the progress of science, reselling far beyond 
the confines of its meeting room Smoe 1911 its 
Bulletin has ceased publication, and it has supported 
and published m the Journal of the Washington 
Academy of Sctenee* 
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Ik the Italian National Park of Gran Pared iso 
the numbers of wild goats and of chamois have in¬ 
creased beyond reasonable limit, the former being 
reckoned to number 2800 2900, the latter 1600 1800 
Accordingly the Royal Commission which controls the 
Park has decided that during the coming autumn 
permits will be granted to hunters, for a consideration, 
to shoot these animals The licence is stated by the 
Italian sporting journal, Txt Cocoa e la Peeca of June 
15, to cost 10,000 hie for each goat the sportsman 
desires to shoot, and 600 lire for each chamois, and 
ac credited hunters will be accompanied by a warden 
In order to ensure the continuance of healthy stock 
upon tlia mountains, a breeding enclosure for goats 
m to be constructed in the Valsavaranche, whence 
young goats will be distributed, and Bardoneochia 
deer and rnouflon from Sardinia are to be transported 
to suitable localities so that, so far as possible, the 
typical fauna of the Park may be restored 
That considerable progress lias been made at the 
Rubber Research Institute of Malaya is evident from 
the annual report for 1929 increased cooperation 
between the Institute and other cognato institutions 
m Malaya Great Bn tain, and elsewhere being worthy 
of special mention Advisory work on behalf of the 
estates continues to increase, and in consequence 
the research progiammea have of necessity been 
curtailed It is anticipated, however, that much 
valuable information will accrue from Buoh work, 
much of which may be regarded as applied research 
With regard to soil investigations, special attention 
is being paid to the dovelopmont of more rapid 
methods of analysis, and the value of bunding ’ 
in the conservation of soil moisture is becoming 
more generally recognised On the botanical side, 
numerous problems are arising as to the most eco 
nomical method of tapping the question of the 
optimum length of the rest period and the possibility 
of stimulating the yield ovor a short period, m con 
ncxion with old trees prior to their removal, being 
among the joints upon which information is being 
collected Increased yields have already been ob 
tamed by the practice of completing the tapping 
earlier in tho day In addition, fundamental re 
search is in progress on the chemical and bacteno 
logical aspects of latex and rubber It hae been 
shown that the presence of yellow pigment m latex 
does not affect the quality of sole crepe although 
owmg to the demands of fashion it lowers the market 
value Unfortunately, fractional coagulation, which 
adds considerably to the cost of preparation, ib 
accessary for the production of the white form of 
crepe The possibility of producing air dned sheet 
as a substitute for smoked sheet and the questions 
of temperature and ventilation etc of the drying 
sheds are also under investigation Extensions in 
the field work have been made, and several lectures 
and conferences held with encouraging results 
Thf second International Congress of Soil Science 
was held in Russia on July 20-31, the first week at 
Leningrad and the second at Moscow The countries 
from whioh members came included Chile, Czecho¬ 
slovakia, Denmark, France, Germany, Great Britain, 
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Holland, India, Japan, Malaya, Palestine, Rumania, 
Spain, Sudan, Sweden, Switzerland, and the United 
States The Congress was entertained at receptions 
and banquets by the provincial administration m 
Leningrad and by the oentral government m Moscow, 
and the hospitality shown left no doubt as to the desire 
of the authorities to make the visit as pleasant as 
possible Three ooncerts and a omema performance 
were specially arranged for the delegates, and a day m 
each city was set aside for sight seeing At the open 
mg meeting in Leningrad, it was announced that Prof 
K K Gedroiz, president of the Congress was prevented 
by ill health from attending, and it fell to Dr D J 
Hissmk, of Groningen, to act as president throughout 
the meetings Apart from a few addresses of a more 
general nature, the work of the Congress was done by 
the six commissions into which it is divided, for soil 
mechanics and physics, chemistry, biology and bio 
chemistry, fertility, classification and mapping, and 
applications to cultivation Abstracts of tho pajiers 
were distributed at the beginning of the Congress and 
the full text will be printed m the Procerdxnga of the 
f ongress which aro to bo published by tho Russian 
organising committee 

A spkciai feature of the Congiess was tho number 
of joint meetings of commissions on such subjects as 
physical properties, reaction organic matter, soil 
utilisation, and alkali The international soil map of 
the world has made considerable progress since the 
Congress of 1927, and further steps were taken for the 
mapping of the Mediterranean region, Afnca, and 
South America Visits were paid to a number of 
institutions m or near Leningrad and Moscow, and the 
foreign delegates were impressed by the energy with 
which these are being developed and by the generous 
financial provision for their equipment and support 
Of special interest was the Dokuchaev Institute for 
soil science, containing a collection of hundreds of 
monoliths representative of the soil types of Euiopean 
and Asiatic Russia At the conclusion of the Congress 
on July 31, many of the delegates left for a three weeks’ 
tour arranged to cover the most important soil rones 
of European Russia It was decided to hold the next 
Congress in 1938 in England, and Sir John Russell 
was elected president Amongst other new officers 
Prof Robinson, of Bangor, succeeds Prof Novak, of 
Brun as president of the commission for soil mechanics 
and physics, and Dr Joseph, of the Imperial Bureau 
of Soil Soience, succeeds Prof Marbut of Washington, 
as president of the commission for soil classification, 
mapping, and morphology 

Thu British Non Ferrous Metals Research Assooia 
tion has secured a leasehold factory property in 
London, where it is proposed to centralise its offices 
and provide accommodation for a laboratory and 
workshops for its research and technical development 
departments A special appeal for increased annual 
Support and contributions to a headquarters’ fund 
has recently been launched The Association, founded 
ten years ago, has made steady progress under the 
direction of Dr R 8 Hutton, and now carries out 
work for all sections of the non ferrous metals industry 
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on a scale of expenditure of £20,000 £28 000 per 
annum It already has to its credit the diet ov ery of 
new engineeimg materials and of methods of increasing 
efficiency of production wluch should commend it to 
the metal and engineeimg tiades Dr D H Ingall 
has just been appointed assistant director and research 
manager of the Association, as from Januarv next 
Dr Ingall is well known for his metallurgical research 
and admuustrative woik and as first principal of the 
( onatantme Technical f ollege, Middlesbrough has 
been largely resjwnsible for its equipment and 
organisation Dr O t Huds m will continue us 
senior mctalhiigist of the Assoi lation Mr G L 
Bailey of tho Metallurgy Section Research Depart 
ment, Woolwich has boon upjiointed, fiom bept 1, 
as development otheei to fall the position recently 
vacated by Mi S T Nightingale, who resigned to 
take up a post m industry 

Since Dr John Hopkinson first suggestod novel 
methods of charging for the electric light m hia 
presidential address to the Junior Institution of 
Engineeis in 1802 many such systems ha\o been 
adopted in piactice In the journal for July issued 
by the A f (. Electne ( o of Victoria Stiect London, 
a description is given of a two part tat iff piojiay 
ment meter which automatically recotds tho con 
Humor s payments and hiB consumption of electricity 
This typo of meter receives the two payments of the 
consumer, namely, his fixed monthly or quaiterly 
payment and his jiayments foi tho encigy takon 
The latter charge is rated very low so that once the 
fixed charge is [>aid the consumer finds that he can 
use his lighting or heating appliances most extra 
vagantly at small cost The objections urged 
against a one part tariff is that the takings of the 
company in the summei time do not cover the 
running costs and that the consumers find that 
thoir winter bills ate very high From the supplier s 
point of view this system is vory attractive as he 
receives an appreciable revenue in the sununer and 
the oonsumor finds that the winter bills aro no longer 
too heavy If the company ever desires to alter 
the pnee the motor can be easily adapted by simply 
changing the gear wheels The only objection 
urged against this two tariff method of charging is 
that it tends to make the consumer oxtiavagant in 
his use of light 

The < hapter on the number of electrical accident* 
which have occurred during 1929 which is given in the 
chief inspector s report (Gmd 3633, London H M 
Stationery Office 2a M) is instructive Compared 
with the period 1910 14, there is no doubt that in¬ 
stallations have been made veiy much safei Mid that 
devices that in ceitam circumstances can become 
dangerous are seldom used We agree with Mr Scott 
Ram, the senior electrical inspector of factories that 
this is largely due to the making and enforcing of strut 
gent regulations and also to the increased inspection by 
qualified officials Although the use of eleotnoity 
last yeai was four times as great as its average annual 
use during the period 1910-14, the number of 
accidents diminished The maximum number of 
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reoonled accidents during a year was 612 in 1013 
Unfortunately, however, the number of fatal aooi 
dents from shook or burns with low voltages seems 
to be increasing The number of accidents with 
pressures not greater than 260 volts last year happens 
to be the same with both direct and alternating 
current, but the latter are much more dangerous to 
life , whilst 21 of the a c accidents were fatal, none 
of the d c accidents were fatal As the standard 
system of electric supply is now a c , it will be seen 
how important it is that the regulations be enforced 
and the inspectorate strengthened Several extra 
ordinary accidents due to recklessness or absent 
mindedness are given, but m several oases employees 
have taken totally unwarranted risks in order that the 
supply to a few consumers may not be out off for a 
brief period In some cases they may possibly have 
done this with the connivance of their superiors It 
has to be remembered that dangerous shocks occur 
with low pressures when the body makes contact with 
conductors of opposite polarity or more often with 
a live conductor and a good earth such as a water 
or gas pipe, the water m a bath or a damp wall or 
floor 

Th* Safety in Mines Research Board has just 
issued its eighth Annual Report, for the year 1029 
Apart from the suggestion that this report should 
have been published at an earlier date, it may be 
looked upon as a satisfactory statement of a year s 
work As usual, the bulk of the work is chemical 
and microscopic , there is no doubt that a thorough 
knowledge of the constitution of coal may lead to 
important results in tho futuio, though its direot 
effect upon the prevention of accidents in mines may 
bo but small It is, however highly satisfactory to 
see that the Board has at long last come to the 
conclusion that a number of the problems concerning 
safety in mines are not chemical but mechanical, 
and that it has accordingly appointed a highly 
qualified mining engineer to commence the investiga 
turn of such problems The researches upon wire 
ropes that have been earned on under Prof Dixon 
are another step in the right direction The value 
of free international communication and oollabora 
tion m these matters is shown by the fact that the 
work at Sheffield, where they had the advantage of 
the presence for a considerable penod of one of the 
workers of the United States Bureau of Mines has 
resulted in a very satisfactory new apparatus, a 
modifk ation of a well known American apparatus 
which is likely to prove very useful m rescue work 
It is satisfactory to see that such international oo 
operation has been extended to France, add, although 
it does not appear in the present report, it is well 
known that similar arrangements are being oon 
eluded with Belgium It need scarcely be said that 
most of the matters referred to m this report have 
been dealt with at length m the Safety m Mines 
Research Board Papers, issued during recent years 
Aocobding to a report in the Dotty Telegraph of 
Aug 12, Mr Lanabury has announced the appoint 
ment of a Committee representing the Board of 
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Education and the Offloe of Work* to consider the 
question of the establishment of an open air folk 
museum in London The sum of £60,000 is promised 
towards the cost of the scheme The terms of the 
report, while making no definite statement, suggest 
that the land in Regent s Park now held by the Royal 
Bo tame Society under a lease which terminates in April 
1032, but then to be added to the Park and, as an 
nouneed in the House of Commons, thrown open to the 
public, may be available for the purpose This land 
was one of two alternatives suggested by the Royal 
Commission on our National Museums m its report 
Its suitability m situation and character has been 
Btrongly urged by the Committee appointed by the 
Royal Anthropological Institute with the object of 
securing the establishment of such a museum for 
England It would appear that the proposal to be 
considered is on the lines suggested in the article on 
this question which appeared in the issue of Nature 
of Aug 24, 1929, p 289, and will follow the plan 
of the Continental folk museums in which exhibite 
aie housed in peasants dwellings typical of various 
periods re erected in the museum grounds for that 
purpose 

In Great Britain it is difficult and fostlv to ob 
tain for use before such bodies as field clubs and 
schools good educational films of Nature subjects In 
California the State considers it to be good propa 
ganda for fish and game conservation to issue free 
of charge, to responsible organisations within its 
territory, films depiotmg the natural history of the 
State The reels are 1000 feet long, and illustrate 
great variety of fish, bird, and mammal life in its 
natural haunts, as well as commercial fisheries, 
trout cultural operations, and other human aspects 
Not only does the Division of Fish and Game lend 
the films, but it is prepared also to supply lectures 
describing the pictures, many of which are designed 
for school use A list of these motion picture films 
appears in California Fxeh and Game tor Apnl, 
pp 162-166 It is full of interesting items and makes 
us wish that for our own information we could have 
the privilege of seeing many of them Would that 
we could imagine the Ministry of Agriculture and 
Fisheries or any other British Government Depart 
ment developing educational activities on lines so 
mteieeting and effective 

The Ministry of Agriculture and Fisheries has 
taken advantage of the recent meeting of the Inter 
national Poultry Congreee in London to reoast the 
form of its agricultural publications The majority 
of these will now appear as Bulletins, printed in good 
type and bound in attractive stiff paper covers with 
the titles overprinted m contrasting colours Most 
of the volumes will be illustrated We have received 
half a dozen of the Bulletins, which appropriately 
deal with various aspects of poultry keeping, from 
general pnnoiples of poultry feeding to special 
instruction* for the rearing of buds for the table or 
for egg production, and for the treatment of the most 
oommon dis e a ses In appearance and m the quantity 
and quality of their matter, these publications are a 
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vast improvement on the earlier pamphlet* of the 
Ministry, and the pnoee, which vary from 8d to Is 6 d , 
are very moderate Sinoe it is impossible) oven for 
the mtereeted person to keep m touch with all the 
Bulletins as they appear, we suggest that a useful 
addition would be a list of the titles of such as nave 
been published, printed on one of the cover blanks 

Wk have received from Mr W J Lewis Abbott a 
friendly criticism of the paragraph m our issue of 
July IB referring to Tertiary man m East Anglia In 
pointing out the occurrence of a redundant ‘ s ’ m 
4 hthoclasiology ’, he deplores our implied ontioism of 
the term, but at the same tune imputes to us a failure 
to appreciate the importance of the study which it 
designates that is far from the fact He goes on to 
point out that all the examples of early man s handi 
work to which he referred in his previous i omnium 
cation were his own discoveries The flints found and 
accepted by Mr H B Woodward at Thorpe, Norwich, 
were subsequent to Mr Abbott s finds, as were Mr 
Savin’s discoveries in the Cromer Forest Bed, begun, 
not renewed, m ISO'S, and it was Mr Abbott s colloc 
tion and not that of Mr Savin that was exhibited at 
Burlington House We regret that the facts were not 
clearly stated but for this, we fear, Mr Abbott s 
characteristically modest phrasing of hu 
tion must be held responsible 

In the Journal of the National Institute of Industrial 
Psychology for July, Dr A Macrae die 
the problems involved in the selection of a career 
He says that it is frequently assumed, if a child shows 
a definite vocational interest, he will necessarily have 
a real aptitude Actually the facts are that while 
many people have been successful by following their 
inclinations, many others have failed Practically 
every occupation makes many varying demands on 
the worker at it, and it is impossible for a child to feel 
drawn to some aspect of a particular kind of work 
which may, or may not, be the most important To 
select, for example, the occupation of commercial 
traveller because one likes seeing new places is not of 
necessity to guarantee success, nor is a fondness for 
arguing a criterion of legal proficiency In a study 
of a hundred boys leaving a secondaty school, it was 
found that ten had no vocational inclination, forty six 
seemed reasonably fitted for the work they had 
selected, and the others seemed definitely unfitted on 
the grounds of temperament, general intelligence, 
special mental capacities, health, and phymquc 

Thb one hundred and eleventh annual meeting of 
the Swiss Society of National Sciences will be held 
at St Gallon on Sept 11-14, under the presidency 
of Dr H Rehate in er The work of the meeting will 
be distributed over sixteen sections oovenng pure 
and applied soienoe and medioine The general 
programme includes addresses by Prof Emil Abder 
halden, of Halle a 8 , on the significance and mechan 
ism of ferments in Nature, Prof P Niggli, of Zurich, 
on ten years’ work of a nuneralogical and petro 
graphic institute, Prof R Chodat, of Geneva, on the 
symbiosis of lichens and the problem of specificity, 
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and Prof C Wegelin, ot Berne, on endermo cretinism 
Correspondence respecting the meeting should be 
addressed Jahresvorstand dor bchweieensohen 
Naturforechenden Geeellschaft m St Gallon, Postfach 
St Fiden No 17 * 

Thf centenary of the opening of the Liverpool and 
Manchester Railway will be celebrated at Liverpool 
during the week Sept 13-20 The celebrations have 
been arrangod on a scale appropriate to the occasion 
by a committee under the joint presidency of the 
Lord Mayors of Liverpool and Manchester and Sir 
Joeiah Stamp, the chairman of tho London, Midland 
and Scottish Railway Included in the programme 
is a great pageant of transport referred to as prob 
ably the most ambitious pageant ever attempted in 
Great Britain Some 3500 performers will take 
part in the pageant, the aim of which is to illustrate 
the progress of transport from the earliest times A 
tram of 1830 will oonvey visitors around a circular 
track specially laid down, and there will be an ex 
hibition of models and historical material m ht 
George s Hall 1 he Libraries and Museum Committee 
of Liverpool has also arranged lectures foi both adults 
and children Mr C J Allen will let tureen a century 
of railway travel, Mr Dendy Marshall on the Rainhill 
locomotive trials of 1820, while Engr Capt E C 
Smith will lec ture on two hundred years of steam 
. . _n land and sea 

Thb eighteenth annual meeting of tho Indian 
Science Congress will be held in Nagpur on Jan 2 8, 
1931 His Excellency Sir Montagu Sherard Dawes 
Butler, Governor of the Central Provinces, has 
consented to be patron of the meeting, and Lieut Col 
R B Seymour Sewell, director of the Zoological 
Survey of India, will be president Copies of papers 
to be offered to the Congress must reach the president 
of the section concerned not later than Oct 15 next 
The sectional presidents arc as follows Sir T Vija 
yaraghavacharya, vice chairman, Imperial Council 
of Agricultural Research, Simla (Agriculture), Dr C 
W B Normand, Director General of Observatories, 
Poona (Mathematics and Physics), Prof K G Naik 
professor of chemistry, Baroda College, Baroda 
(Chemistry), Principal B L Bhatia, Government 
Intermediate College, Hoshiarpur, Punjab (Zoology), 
Prof T Ekambaram, professor of botany. Teachers 
Training College, Saidapet, Madras (Botany) Dr G 
de P Cotter, superintendent of the Geological Survey 
of India, Indian Museum, Calcutta (Geology), Rai 
Upendra Nath Brahmaehan Bahadur 82/3, Com 
wallis Street, Csleutta (Medical and Veterinary 
Research), Mr K P Chattopadhyay, Education 
Officer, Calcutta Corporation, Calcutta (Anthro 
pology), Prof 0 C Chattorji, professor of psycho 
logy, Government College, Lahore (Psychology) The 
General Secretaries of the Congress are Prof b P 
Agharkar, 35, Ballygunge Circular Road, Calcutta, 
and Dr H B Dunnickfl, Government College, 
Lahore The Local Secretaries are Principal M 
Owen, Victoria College of Scienoe, Nagpur, and Rao 
Saheb SN Godbole, Victoria College of Scienoe, 
Nagpur 
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The eighth International Congress of the History 
of Medicine will be held in Rome on Sept 22-27, with 
Hm Excellency Benito Mussolini as president of 
honour, Prof Pietro Caparom as president, and Profs 
Bilanciom and Castigliom as vice presidents The 
prmcijial subjects for discussion will be (1) How 
Europe protected herself against leprosy in the 
Middle Ages, introduced by Prof Teanselme of Pans , 
(2) the medical and scientific relations between Italy 
and other European countries during the scientific re 
naissance in the sixteenth and so\ enteonth centimes, 
introduced by Prof Karl budhoff of Leipzig and Prof 
Arturo Castigliom of Padua (3) the necessity of 
making the study of the history of medicine a com 
pulsoiy subject in all universities introduced by 
Prof Ladislaw Szumoski of Cracow Numerous 
papers on miscellaneous subjects are also included m 
the piogramme, such as the problem of medical 
his tonography, by Prof biegenst van Helmont by 
Prof OatachowHki, Girolamo Cardano and Leonardo 
da Vmci, by Prof Bilanciom, plabtic surgery in Italy 
and Europe at the tune of the Renaissance, by Dr G 
Sanaevcro Roselli, and the influmro of folklore on 
medicine, by Dr Dan Mackenzie The subscriptions, 
■which should be sent to the treasurer. Prof Vincenzo 
Rocchi, Coiso Vittono Emanuele 173, Rome, are 100 
lire for members of the International Society of tho 
History of Modicine and members of the Italian 
Society of the History of Medical and Natural bciences, 
150 lire for all other members of the C ong^ess, and 
60 lire foi members of the families of those taking 
part in the Congress and medical students 

Tmc sixth annual Norman Lockyer lecture of the 
British Science Guild will be given by bir William 
Pope on Thursday, Nov 13, at 4 30 fs, in the 
Goldsmiths’ Hall London (by permission of the 
(roldsmiths Company) The president of the British 
Science Guild, the Rt Hon Sir Samuel Hoare Bart , 
will take the chair at tho lecture, the title of which 
will be announced lotor The second annual Alex 
andor Pedler lecture will be given by Lt Col Sir 
David Pram on Wednesday, Oct 22, at 5 30 p m 
S eienco Discipline is tho general subject of this 
lecture which will bo given m Liverpool under the 
joint auspues of the University of Liverpool and the 
British Science Guild 

It is announced that two of the sectional presidents. 
Lord Eustaoe Percy and Prof T E Gregor, who were 
to have presided over the sections of Education and 
Economics respectively at the Bristol meeting of the 
British Association next month, are unavoidably 
detained bj business abroad Their presidential 
addresses will be read in their absence 

Wb have receivod the annual report of the Calcutta 
School of Tropical Medicine, Institute of Hygiene, 
and the Carmichael Hospital for Tropical Diseases, 
1929 The Director, Lieut Col H W Acton, details 
the teaching and research work of the School and 
reviews recent advances in tropical medicine This 
review, together with the reports of tho work of the 
var *° u * departments, constitutes a valuable survey 
°* progress of tropical medicine The attend. 
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ances at the Calcutta Pasteur Institute for anti rabio 
treatment numbered 10,219 for the year, a reoord, 
probably, for any Pasteur Institute m the world 
Applications are invited for the following appoint 
ments, on or before the dates mentioned —An assistant 
at the Road Expel imental Station of the Ministry 
of Transport, Roads Department, at Harmonds 
worth, near Colnbrook.Middleaex—Tho Establishment 
Officer, Ministry of Transport, Whitehall Gardens, 
S W 1 (Aug 26) A full time assistant lecturer in 
chemistry at the School of Mines, Treforcet—Tho 
Director of Education, Glamorgan County Hall, 
Cardiff (Aug 26) Entomological and mycological 
posts in the Cambridge University School of Agn 
< ulture, m connexion with a survoy and other in 
veetigations on sugar beet pathology—The Secretary, 
Appointment Committee, School of Agriculture, 
Gambndgo (Aug 30) A biochemist m the Patho 
logical Department of the Royal Viotoria Infirmary, 
Newcastle upon lyne—Die House Governor and 
Secretary, Royal Victoria Infirmary, Newcastle upon 
Tyne (Aug 30) Assistant lecturers in agriculture 
under the Education Committee of the Cornwall 
County Council The Secretary for Education County 
Hall, Truro (Sept 5) 4 junior scientific officer in 

an Admiralty Establishment at Portsmouth—The 
Secretary of the Admiralty (C E Branch) Whitehall, 
S W 1 (Sept 6) An assistant lecturer and demon 
strator m botany at the West of Scotland Agn 
cultural College—The Secretary, West of Scotland 
Agricultural College, 6 Blythswood Square Glasgow 
(Sept 8) Nautical surveyors under the Board of 
Trade—The Senior Staff Officer, Establishment De 
purtment (Mercantile Uanne Branch), Board of 
Trade, Great George Street, S W 1 (Sept 12) An 
advisory entomologist at the South Eastern Agri 
cultural College—Ihe Secretary, South Eastern Agn 
cultural College, Wye, Kent (Sept 13) A legistrar 
of the University of Birmingham—The Secretary. 
Tho University, Birmingham (Sept 15) A head 
of the gas engineering and supply department of 
the Westminster Technical Institute -The Educa 
tion Officer (T 1), County Hall, SE1 (Sept 30) 
Test assistants at the Royal Aircraft Establishment 
for, respectively, calculation and experimental work 
in connexion with aero engine investigations, work in 
connexion with the technical development of aero 
nautical instruments and small preoision apparatus, 
and work m connexion with strength tests and expen 
mental work on aircraft structures and materials— 
The Chief Superintendent, Royal Aircraft Establish 
ment, South Famborough, Hants A full tune 
teacher of woodwork and pattern making at the 
Smethwick Junior Technical School—The Director of 
Education, 215 High Street, Smethwick A whole 
time radiologist at the General Hospital, Wellington, 
New Zealand—' Radiologist, Wellington ”, o/o The 
High Commissioner for New Zealand, 415 Strand, 
W C 2 A senior clinical assistant and olmioal tutor and 
a non resident clinical assistant m the department of 
ophthalmology of the Royal Infirmary of Edin¬ 
burgh — The Superintendent, Royal Infirmary, 
Edinburgh 
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Research Items 


A Cypriote Threshing Sledge —In Man for August 
Mr J Hoinell describe* a very ancient type of un 
plement known ns a dttlcanx or threshing sledge 
used by the Cypriote farrnei for threshing grain 
This is a broad board about six and a half feet long 
of which a length of nearly five feet is straight the 
remaining portion at the forward end tieing inclined 
upward at an angle of 18 20° Ihe breadth vaiiee 
in different dukani from 24 m to 27 in The board is 
made up of two planks joined lengthwiso edge to 
edge Cxcept for a margin of eight inc hes at either 
end the bottom surface is studded with many rows 
of sharp odgod flints inserted by their bases in long 
and narrow triangular slots Tn one example there 
woro twenty two rows m one plank and twenty throe 
in the otlior bach row consisted of ten flints in each 
plank each nm being set alternately to the one in 
front and the ono behind The total for the two 
planks was 460 flints The thickness of the two 
boards is 2} inches but the thickness is cut down 
slightly from the fore < nd and the sizo of the flints 
for a shoit distance anteriorly is smaller They 
range fiom 1} in to 2J in in length and from 1| in 
to 11 in in height The shape of the flints is roughly 
triangular with two long knife edged sides and a 
thick and massive butt Iho projecting odgo is 
arched and one face is always convex the other 
keeled Ihe slots into which the flints are inseited 
are made bv a chisel of peculiar form When all the 
flints have boon inserted m the slots hot pitch is 
poured along the rows just as the ancient gyptians 
fastened tho flints m their sickles with a plaster 
sotting The sledges are drawn by two oxen flint aide 
downwai cl over the threshing floor which is thickly 
strewn with sheaves The dmer aits on a chair 
j laced midway betwoen the transverse battens 
This form of threshing apphanco is a survival of tho 
Roman trihiilum which persists in Syria Asia Minor 
Georgia and Grooco In some parts of bpam and the 
Canary Islands it is in uso without the flints as the 
straw is required whole 

The Physiology of Hibernation In a useful sum 
mary of results bearing upon tho hibernation of 
animals P A Gorer regards hibernation and aeativa 
tion as manifestations of the property of living 
organisms of withdrawing from an unfavourable 
environment (Bxol Itfv and Bxol Proc , Cambridge 
Phil Soc vol 6, p 213 July 1930) However 
since it is impossible to regard any one condition of 
the environment as being responsible, he turns to 
the physiological condition for the common factor 
and examines the various suggestions which have 
been made from this point of view The metabolism 
of hibemators, which is the lowest metabolism 
required to maintain the existence of protoplasm, is 
bound up with a marked decrease m oxygen eon 
sumption, but cannot be explained, as has been 
argued, by the varying solubility of carbon dioxide 
at different temperatures In the metabolio changes 
the nervous system is involved and a r6sum6 of 
results shows that it is of primitive structure and 
remarkable adaptivity in hibernating mammals in 
which decerebration causes comparatively slight 
effects on the heat regulative and postural reactions 
Apart from the nervous system, the endoermo sys 
tern, and particularly the pituitary must be looked 
upon as the governor of metabolism amongst the 
higher animals and a general truth appears to be 
that hibernation is associated with a change in the 
water content The oonclusion of hibernation, like 
it* onset, vanes from animal to animal, even amongst 
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related sj>e< les aril is associated with accumulation 
of waste products and sometimes with changes in 
moisture the energy required being obtained perhaps 
by shivering perhaps from the activity of the liver 
Type Specimens of Myctophine Fishes Mr Albert 
I lde Parr m hm j wiper Notes « n the Spec i s of 

Myctophine Fishes represented by lypo Specimens 
m the United States National Museum (Proc U S 
National Museum vol 78 Art 10 No 2807 1929) 
gives a detailed acci unt < f the fi 1 f» be] »>ging to the 
sub family Myctophma> which aio deposited in tho 
United States National Museum Tin result of this 
investigation is a thoiough revision and partial or 
complete rodescnptions with diagrammatic figures 
of a largo number of fishos belonging to this gioup 
The whole is based on T utken s and Brauer s sv stem 
of classification by tho photoplioros which has recently 
been unol by T&ning (1918 1928) m his Mediter 
ranean Scojiehda and Synopsis of tho Soopohds 
of tho North Atlantic The work of r&mng and 
that of the j rt sent authe r fit in well together dealing 
aa thoy do with fiBhcs chiefly frt m \eiy different 
aieas Mi Pan is of the opinion however that the 
subdivision ot the rafinesquex like forms of tho genus 
Diaphus into entirely separate species aceordmg to 
the definitions rondored by TAning is absolutely lm 
practicable although it may be of great \aluo for 
differentiating ecological races or local subs|eeifit 
forms within restricted oceanographical areas 

Nemstode Parasite of the Frit Fly—In the Philo 
sophxcal J ransactxons of tho Ilotjal Society B438 
(June 28 1930) Dr T Goodoy dcecnbes a new genus 
and species of Nematoda namely Tylenchmema 
oscxnellinae from the frit fly (Oscxnella fnt) of oats 
It appears that onsheathod larval anil the young 
adults of this worm oecur in oat stems The male 
worms ultimately die after impregnating the females 
while the latter enter the fnt fly larvae most probablj 
by boring their way through the skin They remain 
in tins host during the time the latter completes its 
metamorphosis and are afterwards to he found in the 
body cavity of the newly e merged flies I ho female 
worms grow within thoir host into comparatively 
laige sausage shaped organisms their gonads occupy 
most of the body space and reproduction is vivi 
parous I arge numbers of motile larv<o of both sexes 
are discharged mto the hcemocool of the fly and these 
creatures bore their way into tho gut of that nisei t 
Anally reaching the extenor via the anus The 
presence of the Tylenchmema within the fly inhibits 
the normal growth of the gonads to a vory marked 
degree and the sex colls “both male and female fail 
to develop In the few cases that were observed m 
which the gonads of the host woro normal the para 
site prosed to have been degenerate Tho parasitise 
tion does not directly entail the death jf the host 
and infected individuals fly about ami visit their host 
plant* (oats and glasses) It is during this penod 
that the Nematode larvte become deposited on the 
plants They make their way into the stems where 
the fnt fly larvae are feeding and here they undergo 
moulting and become young adult males and females 
The latter after impregnation enter the fnt fly larvee, 
and so the ejele is earned on This interesting 
Nematode has been found by Dr Goodey to have a 
wide distnbution m England and Wales Fnt flies 
of the stem geneiation were found to be parasitised 
to about 14 per cent and those of the panicle genera 
tion about 6 per cent This Nematode, therefore, is to 
be regarded as an organism the relation of which to 
agnculture is of a beneficial character 
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Bryosomn Fauna of the Galapagos Islands Dr 
Iorlinaud (mu and Dr Ray & Bossier have de 
scribed a particularly interesting collection from the 
dredgings of the United States Fish Commission 
steamer Albatross preserved m the United States 
National Museum from a few stations m the vicinity 
of the Galapagos Islands (No 2810 Proceedings of the 
United States National Museum vol 70 Art 11 
1010) Amongst the many species described ton are 
common to the Gulf of Mexico and to the Galapagos, 
indicating an ancient communication between the 
Pacific and Atlantic and the recent formation of the 
Isthmus of Panama There are not many of those 
forms common to the two regions In the Galapagos 
the great southern current has modified considerably 
the nature of tho plankton and all the maiuio fauna 
Simple forms such for example as Aplousina filum, 
which are indifferent to tho thermic influences have 
ale ne been able to persist Sometimes gjteues so far 
only found fossil in the Gulf of Moxico are found 
living in the Galapagos Islands Of fifty three species 
determined and studiod twenty mno are new and 
four new gene ra belonging to the ( heiloatomata are 
here cieatod throe of which are peculiar to the region 
So far no species occurring in South America have 
boon recognised in the Galapagos Islands 


Recent English Earth movement —The widely 
adopted conclusion that the British Isles have 
undergone no change m level since Roman times has 
been frequently confronted by tho claim for recent 
subsidences along the coast The existence of Roman 
sites and ]lottery below sea level is not conclusive 
of a general movement since the land surface may 
be lowered by the shrinkage of water logged ground 
after drainage Mr C J Gilbert has summarised 
in a short pa}>er— J and oscillations during tho 
closing stages of the Neolithic depression (Second 
Report of the Commission on Pliocene and Pleisto 
cene Terraces, Union GAographique Internationale 
Florence, 1930, pp 93 101)—evidence of changes of 
level of Romney Marsh, the Thames Estuary, and 
the Arun Valley in Sussex, indicative of a marked 
post Roman subsidence The Roman settlements 
are now 8 9 ft below ordinary high tide level at 
Westminster 161 ft at the Albert Dock 17 ft at 
Crossness, and 14 IS ft at Tilbury Mr Gilbert 
coneludes that at Romney Marsh there have been 
three well marked subsidences The first was part 
of the widespread and well established Neohthio 
depression it was during the Neolithic as it was 
followed by an uplift that produced surfaces occupied 
by Neolithio man The second subsidence was post 
Neolithic and pre Roman The third was from the 
eleventh to the thirteenth centuries a d and led to 
the final submergence of the Goodwin Sands, the 
devastation of the south western part of Romney 
Marsh, and the destruction of Broomhill and of the 
older outlet of the Rother Mr Gilbert claims the 
\ of these movements with those on the 


ooatib of Flanders and those recently adduced by 
Mr A D Oldham from the Rhone delta Neverthe 
lees despite the wide range of these changes, he 
regards them as local and as due to oscillations of the 
land If they were due to changes m ooean level 
parallel phenomena would be widespread around the 
British shores and on the Continent, such he con 
dudes manifestly do not exist The earth move 
meats of Soandinavia, he states, have been funds 
mentally divergent from those of Britain 


Peat Profiles In North America —An investigation 
of thirty four peat bogs in tho region from Niagara 
to Nova Scotia has been mads by V Auer, ana his 
results appear in Mem 102 of the Geological Survey 
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of Canada, 1930 The materials described include in 
oigamc organic, limy, and jelly like oozes and Carex, 
Amblystegium Sphagnum, grass, and foiest peats 
The strati graphical succession indicates that the 
lower layers were formed during a warm dry (Boreal) 
period this was followed by mots ter conditions with 
deciduous tieea (Atlantic) then a dry period suo 
oeeded (sub Boreal), and finally a moist and com 
parativoly cool < lunate is suggested (sub Atlautio) In 
a general way, as indicated by the terms m brackets, 
the changes correspond to those of poet glacial Europo 
Peat profile studies in Marne (Jour Wash Acad Set, 
April 4 1930) and in the Pugot Sound Basin of 
Washington (Ibid , June 4 1910) are recorded by 
A P Dachnowski Stokes The South Lubeo peat of 
Marne is a momber of the * highmoon and is char 
actermed by a throe layered succession derived from 
marsh forest and sphagnum moss plant com 
munities The marginal soils show that podsolismg 
processes are now active The Washington peat lands 
are of two groups low moor with two or three 
layorod lunnogenu profiles, with a reed and sedge 
assemblage at tho surface and acid oligotrophio peats 
with sphagnum moss at the surface 

Geology of Queensland —Some interesting problems 
of Queensland geology are discussed by T H Reid 
m The Queensland Upper Paleeozoic Succession 
(Pub 278 Queensland Gteol Surv 1910) It is con 
cludod that between the base of the Devonian and the 
tot) of tho Permian theie is evidence of three effective 
folding movements with trends nearly jiarallel to the 
present coast Ihe first of these was probably in the 
Lower Devonian hut determination of the age depends 
on correlations that have not yet boon satisfactorily 
established There followed a Middle Carboniferous 
movement without thinsts and still later a more m 
tense oiogeny of late Permian age which led to thrust 
mg from the oceanic side This was accompanied or 
succeeded by intense igneous activity to which tho 
origin of tho metalliferous deposits of the Queensland 
copper gold province is reasonably thought to bo 
related Glacial formations of three distinct though 
not well determined ages are established Upper 
Carboniferous Lower Permian, and Middle Permian 
It is important to notice, however that the deposits 
aro all apparently the result of material transported 
by floating ice from a land area lying to the south 
The suggested periods correspond to those m New 
bouth Wales, where terrestrial glacial deposits occur 
in the Pormo Carboniferous 

Oil well Deviation —The subject of oil well devia 
tion, or crooked holes as it is known in the industry, 
is one which has come very much into the limelight 
smoe the technique of deep drilling attained its present 
high standard With a shallow well, deviation from 
the vertical either mattered little or, if it was a bad 
case, it could be corrected by various devices known 
to the dnller But where wells reach to a mile or 
more in depth, the cumulative error of deviation 
becomes too great to be ignored , hence the necessity 
of careful control on drilling wells and of survey of 
these or existing wells where deviation is thought to 
be excessive Actually a straight hole of any depth 
is almost an impossibility, even with the most modem 
plant, sinoe the attitude and nature of the rocks 
penetrated influence the run of the bit, for example, 
if a hole already 15° 20° from the vertical is suddenly 
oontanued in sort shale, dipping 00° 65°, no oheok being 
plaoed on behaviour and tendencies, the probability 
is that the bit will run down dip, that is, at increased 
deviation, so that not only is there a serious error m 
supposed depth of the well from the surfaoe, but also 
important horizons such as oil sands may be missed 
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altogether, to say nothing of the consequent straying 
of subsurface calculations Thu subject was dealt 
with ably at some length by Mr D P Rees at a 
meeting of the Institution of Petroleum Technologists 
in May last Apait from the engineering factors 
involved, tho author showed that the method now 
generally adopted to countor tho effect of deviation 
of wells m oilfields is to run a survey in those wells 
which are being drilled whore there is any chance of 
tho deviation being sufficient to upset calculations of 
oil and water horizons Although the time taken to 
survey a well being drilled may interfere somewhat 
with progress, this is more than made good by the 
value which increased accuracy of record has ui tho 
economic working of the field as a whole 

Variometer for Measuring Vertical Magnetic Force 
—Ihe Danish Meteorological Institute has recently 
issued a further part (Nos 8, 9) of its Communications 
MogniUques , No 8 consists of an extremely able 
article by the Director, Dr la C our, on a new form of 
variometer for the vertical magnetic force Ho has 
called this the Godhavn balance, in celebration of the 
institution by Denmark in 1928, of the observatory 
at that station in Greenland (69 2° N 53 2° W ) 
The principal features of the new instrument aio 
(1) the magnet, mirror, and knife edges consist of a 
single pieco of tungsten steel, the length of the magnet 
being about 6 cm and the total weight about 2 5 
grams , (2) the magnet is placed m a sealed vessel in 
dry dean air at a low pressure (about 100 mm of 
mercury), thus preserving it from any influence of 
moistuie or dust, (3) the influence of temperatme 
changes on. the magnet is compensated optically, by 
a prism supported by a bimetallic suspension and 
placed outside the vessel containing the magnet, thus 
enabling the prism to be ad lusted without affe< ting 
tho magnet, (4) the price of the instrument is rola 
tively low, being about £25 without the compensator, 
or £33 with it The detailed account of the instrument 
is full of examples of careful thought and ingenuity 
m its design and use 

Gyroroagnetlc Effect for a Paramagnetic Substance 
—When a body is magnetised, electron theory re 
quires that it should simultaneously acquire a 
mechanical spin, small even for ferromagnetic sub 
stances, about the magnetic axis The extremely 
difficult experimental determination of the spin gener 
a ted m a specimen of the paramagnetic substance 
dysprosium oxide by this effect is described by W 
Hucksmith in the July issue of the Proceedings of the 
Royal Society The methods used for iron and nickel 
were too orude to be applied directly in this case, and 
it was found neoessary to set up a resonant torsional 
vibration of the specimen by applying an alternating 
magnetio field of the same period, and to take great 
precautions both to avoid ferromagnetic impurity and 
to obviate electrostatic and other disturbances Even 
then, with a logarithmic decrement of about 10 *, and 
magnetic fields of some hundred gauss, the amplitude 
of vibration was only about ten minutes of arc The 
result obtained is that the Land6 splitting factor (g) 
of speotroecopio theory is 1 28 ± 0 07 for the ion Dy +++ 
in dysprosium oxide, m excellent agreement with 
the value 4/3 which corresponds to the state 'flu/, 
predioted by Hund to be the most probable for this 
ion 

Soft X-Rays and Elections in Crystals —When soft 
X rays are exoited by bombarding solids with electrons 
or when the secondary electrons emitted from the 
surfaoe are examined, evidence is obtained that a 
oomplex system of energy levels exists which cannot 
be correlated with the Bohr systems for the atoms,of 
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the solid lhe experiments are difficult, and the 
results obtained by different investigators not very 
consistent, but it is pointed out by Prof O W 
Richardson in ft patwr in tho July issue of tho Pro 
codings of the Royal Sot xrty (p 63) that if it is assumed 
that there is present m a crystal a class of structure 
electrons which are neither free nor associated with 
individual atoms fioquoncios of tho obseived order of 
magnitude can lesult Pursuing tho analogy that a 
crystal is like a large molecule Plot Richardson 
remarks that tho structure election levels should be 
built up in a vtiy similar way to that of tho levels to 
which the source of a system i Mhiation hands m 
molocular spectra is attributed, and shows that there 
is m certain cases a relation between the magnitudes 
of the eneigy levels observed and tho integral num 
ben, ihe quantum nice hames of elec tions in c ivstals 

has also been developed recently by P M Morse 
(Physical Re lieu June 1 p 1310) but although it 
accounts well for many details of tho o\p< rnnents of 
Davisson and Germer it has still to be considered in 
relation to soft X ray phenomena 

Design of Radio Receivers An excellent lepoit 
containing a leview of rcient literature on the design 
of radio receivers has just boon published by His 
Majesty s .Stationery Oflu o (pnee Co net) It ha» 
been prepared at the National Physical Laboratory 
foi the Radio Reseatc.h Boatd It gives a dear mdi 
cation of tho lines along which future research may 
be profitably undertaken It will be of special use to 
workets who aie studying Ihe propeitiea of radio 
receivers All tho abstracts of jmjieis given aie cnti 
cally examined and so workers will bo able to tell 
whothor it will be nsoful for them to make more do 
tailed examination of the papers or not Tho biblio 
graphy is practically complete from 1910 to 1929 
Only those liarts of the early liteiature of tho subject 
prior to 1016 aro mcluded which ore of outstanding 
importance Periodic phenomena do not completely 
represent the operation of a receiver which is con 
stantly being acted on by complex waxes of non 
periodic form We know, howovor that fiom a 
practical point of view, a knowledge of the steady 
stato phenomena suffices for piactical purposes in a 
great many cases Unfortunately the design of 
short wave amplifiers is as yet almost entirely em 
pineal The behaviour of a throe terminal thermionic 
tube at very high frequencies gives rise to phenomena 
which have not been satisfactorily explained All the 
work on audio frequency amplifier design has boon 
directed towards obtaining a linear frequeue y c harac 
tenstio Recent improvements of loud speakers are 
ui the direction of obtaining a uniform frequency 
response and this is the ideal solution lhe operation 
of the loud speaker might also bo corrected by using 
suitable electrical filter circuits, but this would only 
be a partial solution If we design the amplifier to 
correct the dofeote of the loud speaker, then the two 
would form an inseparable combination and so this 
solution would not be advisable 

Estimation of Water in Methyl Alcohol —A method 
for the detection and estimation of small quantities 
of water in methyl alcohol is described m the June 
number of the Journal of the Chemical Society by 
D C Jones and 8 Amstell It depends on the fact 
that the ontical solution temperature m the system 
methyl alcohol cycle hexane is very sensitive indeed 
to the presence of water in the alcohol Cyclo¬ 
hexane is readily obtained, can be purified easily, 
and has in its melting point a very sensitive on tenon 
of its own punty A quantity of 0 01 per oent of 
water m the alcohol produoes a rise m miscibility 
temperature of 0 16° 
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The Topographical Changes Accompanying Earthquakes and Volcanic Eruptions.* 


rviHE twenty sixth, and nominally the last, part of 
A the Pubhcattona of the Earthquake Investiga 
tion Committee appeared in 1908 1 hough we hove 

had to wait more than twenty years for the number 
that should havo preceded it it may bo said at onee 
that geologists have gained greatly by the delay, for 
Prof Imamurn, the well known secretary of the 
Committee, has been able to avail himself of many 
valuable lecent observations, and esj>eciall> of those 
of the Kwanto earthquake of 1023 and the lango 
earthquake of 1927 and the eruptions of the Usu sail 
m 1910 and the hakura jima in 1914 It is not too 
muoh to say that his memoir is likely to prove one 
of the classics of seismology In these pages l'rof 
Imamurn has described the changes that havo occurred 
about the times of so many as 26 Japanese earth 

r .kes, in 12 of which (from 1891 to 1927) the 
nges have been measured by one or more Bones 
of subsequent pi eeise levellings As might be expected 
m a young country like Japan the changes are of 
two kinds, which ho terms chronic and acute The 
latter ot oourse, are associated with earthquakes 
The chronic changes may prepare the way for the 
acute earthquake changes hut an example of remark 
able interest, investigated by the late Prof Yamasaki 
is given in which chronic changes occur apparently 
alone 

Ihe distuct m question lies along the coast of the 
Jtqiaii Sea m the provuu es of Ltigo and binano and 
extends about fifty miles to the east of the lofty Hido 
range It consists of two laige blocks separated by 
a deep depression The series of precise levellings 
weie cairicd out first in 1894, and they have boon 
repeated in 1927 During this interval, in 1897 and 
1918 there wore two strong shocks but with neither 
was there any formation of new clefts or fault luies 
Yet a comparison of the two surveys has revealed tho 
facts that with a few trifling exceptions, both blocks 
have subsided and that in each the amount of 
subsidence decreases gradually from west to east 
In the western block, it is 94 mm at the west end 
and 38 mm at the east end, where, along an old fault 
it suddenly increases to 113 mm In the eastern 
block, the subsidence is 96 mm at the west end, 
while at the east end there is a nse of 4 mm , succeeded 
again along an old fault, by a sudden depression of 
70 nun 

In the present notice, it is only possible to refer 
briefly to somo of the interesting conclusions at 
* Rartkq Imti Com Pubi mFor Long) No 28 pp 1 143 1080 


whioh Prof Imamura arrives While most of the 
earthquakes with which topogiaphioal changes were 
associated were of destructive strength, a few (such 
as the Susaka earthquake of 1897 and the Oomati 
earthquake of 1918) tesulted in no loss of life As a 
rule, elevations of the land are confined to formations 
of Tertiary or more recent age, depressions to forma 
tions of pre Tertiary ago The changes considered 
consist, for the most part, of discontinuous tiltings 
of consecutive mosiac blocks, but, in some earthquakes, 
as in tho Kwanto earthquake of 1923, there is also a 
rotational movement about a veitical axis or bodily 
displacement in a veitical direction Discontinuous 
tiltings of contiguous blocks result in the formation 
of faults or flexures along their boundaries In local 
earthquakes, such a fault system is simple, but in 
great earthquakes, it may be extremely complex 
Sometimes, as m the Mmo Owari earthquake of 1891, 
it consists of several segments arranged en iehelon in 
the earthquake mentioned crossing the whole of the 
Mam Island In others, as in tho Kwanto eaithquake 
of 1923 and the Tango earthquake of 1927 it is 
distributed over the epicentral area along pro existing 
tectonic lines 

In the Kwanto district, there have been four great 
earthquakes during the last two thousand years, 
shortly after the beginning of tho Christian era, and 
m 818 1703 and 1923 Prof Imamura summarises 
the changes at tho last epoch and piobably at each 
of tho other epochs, as consisting of tho following 
stages (1) a practical absence of any tilting for a 
century or so , (2) slight chronic tilting for a few 
decades in the direction opposite to that m which it 
afterwards occurs, accompaniod by many local earth 
quakos , (3) slight reversed tilting, -with more frequent 
and stronger local earthquakes, (4) pronounced 

acute tilting accompanying a disastrous earthquake , 
and (6) a lepetition to and fro of the tilting*, which 
gradually diminish m magnitude until thoy cease 

The changes that precede, accompany, and follow 
volcanic eruptions have been measured in only two 
eruptions The oarlier changes are similar to thoso 
that occur before earthquakes In tho immediate 
neighbourhood of the volcanoes, they consist appai 
ently of an upward bulge of tho land but essentially 
they aie discontinuous tiltings of mosaic blocks as in 
great earthquakes Tho principal difference lies m 
the leisurely way in which the volcamo ohanges take 
place as compared with the quiok and sudden changes 
that occur with earthquakes C Davison 


Estimating Stream Flow from Evaporation. 


Vf R FOLSE 8 monograph referred to below * em 
■iVl bodies the data and results of a research begun 
in 1912 and continued until 1928 by the late Di John 
F Haytord and completed by the author To a 
certain extent, as stated by the author it overlaps 
Publication No 317 by Dr Hayford 

The object of tho investigation was to formulate 
laws governing the flow of streams and rivers on 
the basis of more specific laws of evaporation The 
numerous intensive studies of evaporation pans of 
small area have been supplemented by an examination 
on the full scale of Nature and under natural condi 
tions For this purpose, each of the Great Lakes was 
considered as an evaporation pan and from day to day 
evaluations were made of the change of content, the 


Krepomttoa Formula By J A F«*S (Poblloatlpa Ho 400) 
platM (Wajhiogtoii DO CartMCla InrtltuUon, 
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income and outgo including evaporation From 
these observations it was found jiossible to segregate 
that part of the outgo which is evaporation, ana to 
determine the laws ot evaporation, and their applies 
tion to the problem of stream flow 

The observations consisted of the daily mean eleva 
tions of the water surfaces, barometno pressures, wind 
velocities, temperatures, vapour pressures, and ram 
falls 

The outcome of the investigation claimed by the 
author is briefly as follows 

(1) An evaporation formula has been derived which 
enables one to estimate the daily evaporation from 
any free, open surface of water in terms of air tern 
perature, vapour pressure, and wind velocity 

(2) An estimate has been made of the constant part 
of the run oft into each of the Lakes Michigan, Huron, 
and Superior, from their respective drainage areas, and 



August 23 , 1930 ] 


NATURE 


297 


certain knowledge with referenoe to the variable parte 
of the run-off in each case has been obtained. 

(3) A reaaonably accurate numerical expression has 
been obtained from the effects of barometric pressures 
on the elevation of the water surface at the Marquetto 
Station on Lake Superior, and constants enabling one 
to compute the hourly or daily effect of a wind of any 
velocity and direction upon the water-surface at the 
same station. 

(4) The knowledge gained in (1) and (2) has been 
applied to the estimation of evaporation losses from 
land surfaces, and the combined effects ujiori stream 
flow. 

Space does not permit any detailed description of 
the investigation or of the evaluation formula. 
They have, however, involved an immense amount of 
work and many thousands of calculations. 

In applying his conclusions to stream flow in the 


second part of the treatise, the author assumes that 
the evaporation from a land surface follows the same 
laws as, and bears a constant ratio to, the evaporation 
from a free open water surface m each watershed. In 
his expression for the ‘ normal ’ flow of anv stream 
there apjiear eleven terms, one of which is termed the 
‘ constant ’ jiart of the flow, and tho remaining ton 
terms functions of tho rainfall in vatymg periods ex¬ 
tending to 257 days preceding tho day of the observa¬ 
tion. The coefficients for these terms have been 
determined and the results tested against actual 
stream flow records. 

The impression gained by a study of this work w 
that the author has unquestionably advanced the 
study of tho laws of evn|>oration from water surfaces, 
but that m its application to stream flow he has 
devised n process on assumptions which are not fully 
justified by results. H. L. 


The Origin of the Irish Fauna and Flora. 


HILE the flora and fauna of Ireland are esseuti- 
’ ’ ally those of Great Britain, differing chiefly in 
the absence of Germanic species, the occurrence of tho 
so-called Lusitaman and American elements has made 
Ireland an area of special interest to biologists and 
geologists who have sought to trace the history and 
origin of its floral and faunal life. Tho Lusitaman 
flora, as is well known, has its continental ecntie in 
tho lbonan Peninsula, while a eoi respondingly small 
faunal group, comprising no large animals, has a 
somowhat similar distiibution. In Ireland most of 
these Lusitaman plants and animals arc found in the 
south and south-west, although some extend north¬ 
wards. The American element, even smaller than the 
Lusitaman, is separated from its main area of dis¬ 
tribution by the Atlantic Ocean. Reference may be 
made also to an Arctic-Alpine element which, although 
bettor represented in Britain, is fairly widely dis¬ 
tributed in Ireland The absence of certain British 
species and tho presence of Lusitaman, American, and 
Arctic-Alpine species are some of tho outstanding 
facts which any complete theory of the origin of the 
Irish fauna and flora must explain. 

So long ago as 1840, Edward Foibes, in a jiaper 
dealing with the geographical distribution of plants 
and animals in tho British Isles, was among the first 
to inquire into the geological changes affecting their 
area, and since then biologists have repeatedly at¬ 
tacked the problem from different angles. Ill seeking 
a solution to the problem it has always been recognised 
that the most important factor was the intervention 
of the glacial period, but the effects of the changes 
thus brought about have boon very variously estimated. 
Rome have advocated complete extermination of the 
Irish fauna and flora ; others have believed in a con¬ 
siderable survival dating from Miocene times. In 
these discussions the voice of the geologist has not 
been sufficiently heard, and biologists will welcome, 
therefore, tho authoritative views recently expressed 
by Prof. J. Kaye Charlesworth. 1 The author describes 
the complete burial of Ireland beneath the Pleistocene 
ice-sheet at the maximum of glaciation as an indis¬ 
putable fact, and the possibility of survival during 
glacial times of even the smallest part of the Irish 
fauna and flora as we know it to-day must bo definitely 
excluded from our calculations. 

Survival in some unknown southern or western 
asylum beyond the limits of the iee has been, however, 
frequently postulated and commonly accepted among 
biologists. This question is largely a geological one, 
and Prof. Charlesworth enters into it fiuly, examining 
critically the evidence regarding charges of sea-level 
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during the Pleistocene, and the climatic conditions of 
the ice-free strip, if any such exist oil. The problem 
of the glacial sea-level is complicated, but obviously 
of fundamental importance When glacial conditions 
sot in, Ireland was an island with a coast line veiy 
similar in position and level to that of the piescnt 
time During glacial times the sea-level did not 
remain constant, otherwise all possibility of survival 
could be “ most categoncally domed ”, From all the 
available evidence, too detailed to summarise, tho 
conclusion is reached liiat during tho glacial jieriod 
the soa-level around tho lush coasts was lowered by 
about 60 fathoms. To tho south of Ireland this line 
encloses an extensive aiea which might provide a 
place of refuge, but taking the most favourable view 
for survival, Prof. Gharloswoith thinks that piobably 
only arctic and boreal s|jecics jieisisted on the southern 
ieo-froe stnp. To tho west there was no ice-free area. 

Immigration of the present Irish flora ami fauna 
took place, therefore, subsequent to maximum glacia¬ 
tion. The view is held that a considerable fauna and 
flora, including Lusitaman sjieeies, reached Ireland 
during the “ Aungnecean Oscillation ” when the ice- 
sheet withdrew from the southern half of tho island. 
Pi of. Charleswoith leaves to biologists to decide what 
species may have survived the ensuing Eaily Mag- 
daleman Glaciation when tho ice leadvaneed to tho 
line of the 4 South Irish End-mniamc ’ running from 
Wexford to the mouth of the Shannon. For immigra¬ 
tion into Ireland a post-glacial land connexion with 
Groat Britain existed, hut the connexion was never 
complete. The 4 bridge ’ between Ireland and the 
Scottish mainland was severed by tho Sound of Jura, 
while the moro southerly ‘bndgo’ between Ireland 
and Wales was broken by a narrow strait or wido 
nver west of Anglesey. Over this broken drift plain 
the greater part of tho lush fauna anil flora seems to 
have onteml, and clearly some accidental dispersal 
would be necessary to pffect the crossings The later 
submergence during the “ Atlantic Period ” prevented 
further immigration, and those forms which continued 
to oxtend their range westwards in Britain after that 
date could enter Ireland, if they did so at all, only 
by chance dispersal. 

Prof. Charlesworth’s exposition of the geological 
factors whioh must be taken into account is of the 
greatest imjKirtance to biologists and providos a much 
safer starting-ground than any hitherto available for 
tracing the history of Irish plant and animal life. 

J. R. Matthews. 

> “ some Geological Observation! on the Origin of the Irith ham 
end Fiore.’' By Prof i Kaye Oherieewarth. TVoe. Roy. IrUk Acad., 
30B, PV 358-800, 1030. 
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University and Educational Intelligence. 

The emphasis laid by American educationist* to day 
on the importance of relating institution*, whether 
university, college, or school, as closely as possible to 
the actual daily life of the people, may be seen in the 
rapid increase (to which attention is directed m Kduca 
turn Bulletin, 1929, No 30) in the number of schools 
adopting the form of organisation known as the 
1 general shop ’ for providing in the school cumoulum 
instruction in a number of different manual activities 
for pupils of twelve to fifteen years of age The 
bulletin points out that modem life has become so 
complex and production so highly socialised that the 
consumer has, apart from some such school instruc 
tion, little opjiortunity to learn much about trade 
operations, materials, or manufacturing processes 
The general shop training is not tor actual skill in 
the trades represented, but rathei for an understand 
mg and appreciation of values m the final pioduct and 
incidentally foi the tuqiusifion of a certain amount of 
unspecialised handyman s di xtenty 

Nat at. University College celebrates this year the 
twenty firet anniversary of its foundation In a 
handsome < ommomoration number of tho College 
magazine appears an interesting retrosport by Prof 
J W Hows, chan man of the C ollogo Senate and Dean 
of tho Faculty of Science of tho University of South 
Africa, whose turuiexion with the C allege has been 
continuous since 1910, except for a break of two years, 
1925 27 when ho held the chair of botany in the 
University of Durham Tho progress of the ( ollogo 
since tho War has been rapid, tho number of students 
(420 in 1930) having been multiplied noarly tenfold 
It was established in Mantzburg the old capital of 
Natal but its work was in 1922 extended to Durhan 
in co operation with the staff of the Natal lochmcal 
College Durban as a common tal city and seaport 
has devoloprd at such a pace that it has far outgrown 
Mantzburg in importance and seems destined to have 
a great f uturo in which tho C ollege will take a prominent 
part 

Ihk Department of Agriculture for Scotland has 
approved the following appointments at the Hannah 
Dairy Research Institute Ayr Director, Dr Norman 
C Wright, Secretary, Mr 1 W tubs on , Research 
Assistant in Physiology, Mr b Morris Dr N C 
Wnght was educated at Christ Ghurth, Oxford, and 
at Gonville and Cams College Cambudgo He re 
ceived the degree of Ph D at Cambridge for work on 
tho calcium metabolism of dairy cows In 1924 Dr 
Wnght joined the staff of the National Institute for 
Research m Dairying at Reading, and in 1926 he was 
awarded a Commonwealth Fund i ellowship, working 
for two yoars in the United States, first in the Depart 
ment of Dairy Industry at Cornell University, and 
later in the Bureau of Dairying of the United 
States Department of Agriculture He was the first 
member of the Btaff of the Hannah Institute and has 
been largely responsible for the general development 
of the work of the Institute His research work has 
been largely in the held of applied physiology With 
Mr W L Little he demonstrated for the first time 
the reduction in the lime content of the blood m cases 
of milk fever, an observation which forms the basis 
of the new calcium treatment of this disease He has 
also published papers on the physiology of milk 
secretion, the signihoanoe of ' bulk r m the rations of 
dairy cows, and the occurrence of tuberculosis m 
cattfb. Dr Wnght succeeds Prof E P Cathoart, 
who wvl re tarn his active connexion with the Institute 
in the'lpmtion of vioe chairman of the Committee 
No.317S.Vol 126] 


Historic Natural Events. 

Aug *4, 358 Great Storm In Black Sea —A violent 
storm, accompanied by a great inundation of the sea, 
occurred in the Black Sea , at noon the sky was quite 
dark Macedonia and Asia Manor suffered severely 
The storm was followed by a great earthquake 

Aug >4-36, 1905 Rainstorm m Eastern Ireland — 
Ram began to fall shortly after 9 r M on Aug 24 in 
Dublin, and continued steadily for 34 hours, during 
which period about 4 inches of ram fell generally, 
the amount increasing to 5 60 inches on high ground at 
Bray b loods caused a great deal of damage to roads 
and bridges, while part of Bray was submerged to a 
depth of 4 foot, and the electric light generators were 
put out of aetion 

Aug 25, 1839 Red Snow—Although the oaur 
rence of patches of red colour in old snow had been 
known for long, one of tho earliest detailed detormina 
tions of the true nature of tho colouring matter was 
that made by R J Shuttleworth m 1839 ( hdinburgh 
New Philosophical Journal, 1840, p 54) He exam 
mod microscopically melted red snow from the neigh 
bourhood of the Hospice du Grunnel, and found that 
the red colour was due to a number of minute organ 
isms, both 1 lagellata and Alg* The snow was de 
sen bod as liavrng a rosy hue, like very pale blood , 
being old it was granular, and tho colouring matter 
was contained in the intervals between the particles, 
giving the surface a v< ined apjieaianoo The colour 
extended to a depth of several inches or a foot 

Aug 25, 1890 Thunderstorm in Eastern Alps — 
At about 4 pm a thunderstorm occurred at Pesaro 
in ninth eastern Italy, travelling very rapidly north 
(astwards across the Adnata and eastern Austna 
so far as Vienna Tho rainfall was not especially 
heavy, the largest total being only 3 5m, partly 
m the form of hail, but the storm was notable for 
the Rharp nse of pressure, at Pesaro more than 
5 mb, which aooompamod the onset of the storm, 
and the violent winds At Pesaro the wind velocity 
reachod SO milos per hour, and at Pola 62 miles per 
hour Much damage was done, trees uprooted and 
house s unroofed , many ships weie wrecked The 
violent winds blew from the south west, parallel with 
the track of the stonn and at about the same speed 
Aug >5, 1935 Lightning at San Joaquim Volley, 
Californio On Aug 26, 1926, a lightning storm broke 
over tho valley A dash of lightning struck a 760,000- 
barrel oil reservoir of the Shell Company at Coalmga 
and caused an immense the The heat developed by 
tho fire was sufficient to raise 1000 cubic kilometres 
of air through 10° C Owing to this mtense heat, 
whirlwinds were formed over tho fire, and D Brunt 
found that the energy supplied by the fire was ample 
to account for the formation of violent tornadoes 
rhis lightning stroke cost the fare insurance companies 
more than one million dollars 

Aug 26, 1346 Cr<cy Storm—It is related that 
just before the battle of Crbcy a shower broke over 
the French and English armies, and largely disabled 
the Genoese crossbowmen with tho former bv wetting 
their strings The English archers, keeping their bows 
m oases, were not affected, and it has been said that 
this incident influenced the course of the battle 
Aug 26-28, 1883 Great Eruption of Krakatoa — 
The great eruption of Krakatoa, m the Sunda Strait, 
attained its maximum phase during these days In 
a series of great outbursts, two thuds of the island 
disappeared The sounds of the explosions were heard 
at Diego Garcia (2376 rules) and Rodrigue* (3080 
miles) Waves of longer period cracked walls at 
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Batavia (100 miles), and others, regwteied by baro 
graphs, travelled at least three times round the earth 
Sea waves, causing the loss of 36,600 lives in Java 
and Sumatra, were registered by tide gauges m French 
and English ports The dust drifting in the upper 
atmosphere gave rise for months afterwards to sunset 
glows of great brilliancy 

Aug a6, 1913 The Norwich Floods —Hoavy ram 
began to fall in East Anglia in the early morning of 
Aug 26 and continued until the morning of Aug 27 
The total period was not much longer than twenty four 
hours, but m Norwich and neighbouring paits tho 
fall exoeeded 7 m and reached 8 09 in at Brundall 
and 8 26 m atSprowston The fall of 7 31m entered 
to Aug 26 is the heaviest known in a day m the east 
of England Tho area with more than 6 in was 
estimated as 1030 square miles, and in an area of 
1939 square miles the volume of rain exceeded 160,000 
million gallons Serious floods occurred m several of 
the eastern counties, and particularly in Norwich, 
whore the water level in the flooded part of the city 
reached a higher level than on any previous occasion 
Many bridges were destroyed and road and mil tiaflic 
was dislocated over a wide area 

Aug 38 , 1733 Hurricane in Jamaica —Tins was 
the greatest hurricane on record m Jamaica, and 
devastated the whole island It began at Port Royal 
at 8 A M and lasted fourteen hours, during which tune 
the ram was incessant and the storm veered all around 
the compass In Kingston most of the buildings were 
thrown down or much shattered including the church 
ihe fort suffered veiy much, and some of the guns 
were washed hi to the sea Out of fifty vessels in port 
only four inen of war and two traders were savod and 
about 400 livee were lost After tlie hurncane there 
was a calm and tho air was so poisoned by the smell 
of decaying bodies that an epidemia broke out 

Aug 39, 1776 Fog «t Long Island —After the 
defeat of Washington’s army by tho British m the 
battlo of Long Island, tho Americans were apparently 
caught in a trap, for their retreat was cut off by a 
British fleet in East River That night, however, a 
dense fog blinded tho British look outs and the 
Amencan army was able to escape across the river to 
New York 

Aug 39, 1885 Sirocco at Palermo —An intense 
sirocco began at Palermo at 1 a m with a strong 
hot wind At 9 A M the temper a tuie had risen to 
104° F and at 1 ph the thermometer in the shade 
stood at 121° F , by far the highoet ever recorded in 
the town The distribution was, however, very it 
regular, differing by 20° in different parts The air 
was very dry, tho relative humidity being only 10 per 
cent 


Societies and Academies. 

Edinburgh 

Royal Society, July 7 —A J Clark, C P Stewart, 
and R Caddie The metabolism of the heart The 
frog's isolated heart, perfused with Ringer, main 
tamed a regular contraction for 48 hours, and more 
than 90 per cent of the energy was derived from a 
non carbohydrate source The sugar consumption 
of the heart could not be increased materially by 
addition of glucose, serum, and insulin to the perfusion 
fluid There was a small but steady excretion of 
nitrogen from the heart, and the oxidation of the 
protein equivalent of this nitrogen would have 
corresponded to about half the oxygen consumption 
of the heart The respiratory quotient of hearts 
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perfused with Ringer a fluid lay between 0 80 and 
0 86, ancl did not nse above 0 90 when insulin and 
sugar were added Ihe results suggested that the 
inflated frog h heart used proteins as its chief source 
of energy —E T Copson Ihe definite integrals of 
interpolation theory rho cardinal function of m 
terpolation theory, introduced by Prof Whittaker, 
has been represented by definite integrals in two 
distinct ways, the first due to W L 1 errar, tho second 
to Ogna and J M Whittaker In this note the 
relation between these representations is discussed — 
J Geronimu* On some persymmotno determinants. 

Paris 

Academy of Sciences, June 30—Bigourdan The 

observatory of M6chain, in the rue Vieille du Temple 

A d Arsonvsl An X ray tubo of tho Coolulgo 
type working at 400,000 volts G Cerf A class of 
liacklund transformations loading to partial diffor 
ontial equations of the second older with double 
characteristics Mme N Samotlowa-Jachontowa 
1 he calculations of planotary perturbations by means 
of a new independent vauable—Raoul Gautier 
( oncernmg Tempel s first ptruxho comet, 1867 11 - 
H Muraour and G Aunu The comparison of 
calculated explosion pressures with experimental 
c xplosion pressures In a previous papor tne authors 
have shown that there w good agreomtnt between the 
f xperimental explosion pressmen, corrected for oooling 
by the walls and the pressures, starting with the 
Nornst Wohl specific) heats 11 is work lias now been 
supplemented, woiking with a powder giving a vory 
high explosion temperature (3b00° C ) Bearing in 
mind that a large extrapolation was necessary for the 
specific heats, and that the calc illation of the amount 
of dissociation was somewhat uncertain the diflor 
cnees between the calculated ancl observed pressures, 

0 6 per cent to s 3 4 per cont are satisfac toiy — 
Hona Hulubei A photo elec tuc coll for the ultra 
violet Method of sensitising Palladium was chosen 
for the metal, sensitised bv active liydiogen With 
an accelerating potential of l JO 480 volts, the thresh 
old was about 2860 A —Henri Marcelet and Henri 
Debono Spectrogiaphic analysis of tho various types 
of fluorescence of olive oil, ibscrved 111 ultraviolet 
light —Marcel Guillot The relation of several 10 
actions carrying down polonium with the existence, 
111 the form of colloidal precipitates removable by 
the centrifuge, of insoluble derivatives of this radio 
dement I11 all cases, where more than 97 jier cent 
of the polonium can be carried down by a foreign 
precipitate, it is possible by centrifugation without 
the addition of a foreign oloment to provo the pre 
upitation of an msolublo compound of the radio 
element A Sanfourcbe and L Rondier The 
irreversible reduction of the oxides of mtiogen by 
sulphurous acid —A Astruc and M Mousseron The 
microanalysis of the calcium uni lho method is 
based on the precipitation of the calcium as the 
double nitrite CaK, Ni(NO,)., washing with aqueous 
acetone (20 per cent) and alcohol ether, and reduction 
of the nitrate to ammonia The method gives good 
results for amounts of 0 J 1 0 mgni of calcium — 
P Brenans and K Yeu Bromo duodophenols, sym 
metrical trihalogen compounds —G Darxeni Btyr 
allyl ailylacetic acid and its conversion into a 
tetrahydronaphthalene derivative — Wyart The 
study of heulandite by means of the X rays —Pierre 
Bonnet The thrust in the Bouth trans Caucasian 
geosyncline —Marcel Roubault The glacial forma 
tions of the N6oubielhe massif (Hautes Pyr&ioee) 
—P Rumo The dipping of the Middle Atlas 
under the plain of Moulouya (North Morocco) — 
H Derville Lunel marble ita varieties —C Dauxtre 
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and J Bouget The influence of the geological oou 
stitution of the soil on the jwinta where hail falls 
In a hailstorm near Bagn4res, the heaviest fall of hail 
was on siliceous schists and metamorphio rocks 
limestones are protective against hail These results 
confirm the views previously published by the author 
on the influence of the constitution of the soil on tho 
distribution of hail —Pierre Dangeerd Observations 
on the living protoplasm of Algss 

Cracow 

Polish Academy of Science and Letters, May 5 
T Waxewski Asymptotic Jacobians and the change 
of the vaiiableem multiple integrals S K Zaremba 
Remark on the singularities of systems of differential 
equations not solvod with resjiect to the differentials 
—J Pagaciewski The provisional elements of the 
variable stars Algnhdes, 40 1029 Eridani and 43, 
1929 Ononis —W1 Gorcxyritki Tho degrees of trana 
paienoy of tho atmosphere for solar radiation on 
several oceans and somo othei regions W Swieto- 
slawski and S Bakowski borne oxfierimentH on the 
velocity of evapoiation of luiuids on a surface of 
heated platinum Mine H Blaxzkowika-Zakr- 
xswska The velocity of eva{Kiration of liquids on 
heated metallic surfaces — K Dzieworiaki and A 
Obtulowicx The benzoyl derivatives of fhiorene 
M Ramult The t ladoceran fauna of Pomerdlhe — 
M Ramult A rase of gynandromorphism in the 
species Alona affirm W1 Szymonowicz The m 
nervation of the tactile hairs of the Beal —B Pet- 
xchenko Tho grafting of Tensen s rat sarcoma on 
the mouse 

GFNFVA 

Society of Physics and Natural Hutory, May 22 — 
Th Tommuini Tlie experimental proof of the 
existence of tho other given by that of the ultra ted 
dynamical rayH The author recalls the phenomena 
obseived on a ladiometer with triple glass walls , he 
attubute8 the motion to the action of ultra reil rays 
which ho i alls dynamic, and r onsiders that his ex 
periments prove the existence of the ether The latter 
is the agent conveying the energy which, ui contait 
with matter, can take any of the forms known in 
physics — R Galopin borne new minerals m the 
scoria of blast furnaces One of the mmeials studied, 
from its optical ptopertios, belongs to the peridote 
group , the other suggesting the mixtures in variable 
proportion of gehlemte and akermanito studied by 
Fergusson and Buddington 

June 6 L Duparc The molybdenite deposit of 
Azegour (Morocco) The molybdenite is contained 
in grenatites, a product of contact metamorphiam 
of a granite From the research work on this deposit 
it would appear that there ate important quantities 
of this mineral, in proportions reachuig more than 
3 per cent -B Bnner and J Deihusses Researches 
on the formation and decomposition of cyanogen 
Study of the chemical action of electric discharges 
Submitting the carbon nitrogen system to heat and 
to electno discharges of various kinds, the authors 
have been unable to prove the production of cyanogen 
The velocity of decomposition of cyanogen at various 
temperatures has been measured , it is insufficient 
to lead to the complete destruction of any cyanogen 
which might have been formed Hie absence of the 
formation of this substance can be explained by the 
peculiarities of the chemical action of electno dis 
charges—N Danos The calculation of the New 
toman potential of a certain heterogeneous sphere 
Tike author establishes a formula giving the value of 
the potential at a point inside the sphere 
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Royal Society of New South Wales, June 4 —F W 
Booker A review of some of the Permo Carbom 
fern us Product ul® of New South Wales, with a 
tentative reclassification The several forms com 
prised m Froductus Brachythaerua, G B Soweiby, 
1844 were reviewed m the light of recent researches 
They belong to a distinct genus Tcrrakta containing 
at least four species —H G Raggett and H F Whit¬ 
worth Ihe intrusive igneous rocks of the Muswell 
brook Singleton District (1) Introduction Three 
groups of intrusive igneous locks are recognised as 
Follows (1) Alkaline basic sills , (2) plugs , (3) dykes 
and small sills The alkaline sills include the Savoy, 
Plashett Carrington and Fordwioh intrusions, each 
containing acid and basio phases and presenting an 
interesting study in magmatic differentiation The 
plugs consist of basaltic tyjies of rock poor in felspar 
and noli in ferro magnesian minerals Many contain 
ncpheline Ihe dykes and small sills are numerous 
The former intiuefo pornhyntio and non porphyntic 
types of rocks The sill rocks resemble very closely 
the latter tyjie The age of the first two groups is 
almost certainly Tertiary , the third group requires 
further study before the age can be stated Apart 
from their scientific interest, a study of the intrusive 
igneous rocks has considerable economic interest in 
relation to coal reserves, and the possible occuirence 
of oil and gas A R Penfold The essential oils of 
Zima StniAtt (Andrews) and its various forms This 
Rutaceous shrub grows m moist situations through 
out New South Wales, Vic tona and Queensland The 
chemical c omposition varied according to the locality 
from which plant material was obtained Yield of 
oil from Queensland material is about 0 *5 per cent on 
fresh material or 0 9 jior cent on air dried leaves 
Ihe principal constituents are safrol with a little 
methyl eugenol (70 80 per cent), togethor with 
d a pin one sesquiterpenes, etc Material from Nana 
boon New South Wales contains 95 per cent methyl 
eugenol and the phenol esters from Toronto matonal 
aie a mixtuie of dimicin and safrol 
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Eugenic Sterilisation 

S OME of the young people of Germany would 
have us believe that much of the time that 
tan be spared from their more materially fruitful 
exploits is given over to singing a song which they 
call Deutsche Jugend heraus Its language 
borrowed from historical romanticism permits 
if it does not foster a certain diversity of inter 
prctation and some lines with a frankly Christian 
significance may even be omitted at the discretion 
of the singer Claim to popularity is thus made 
more catholic 

Wollt Ihr ein neues bauon 
mit Handen stark un 1 rein 
in glAubigem Vertiauen 
lasat dies die Losung sein 
Den Fewd m eigner Mitte 
gefdllt in emstem Strauss 

Moralists it is easy to see may use these lines to 
assiHt them in foeuBing attention upon that enemy 
in their midst distinguished as the beam while the 
nationalist may recognise more immediately its 
particular referabihty to the communistic mole 
We are assured however that the resiliency of 
this credo unites rather than divides and such 
demonstrations as we have enjoyed tend to rein 
force the assuranw audibly But we cannot help 
wondenng what will happen m the world when the 
youth of one country or another not only present 
accessible enemies in their patriotic songs but also 
define them with scientific precision 

The real enemies of mankind are made yearly, 
more and more accessible to attack by science and 
if it were not for the protc ctive screens intangible 
and often fantastic thrown up by the unscientific 
for whom nakedness even the enemv s still seems 
to possess terrible powers mankind might sub 
jugate very speedily its worst foes But if as bir 
Walter lletcher has lately pointed out a mere 
ailment like cancer has only been made accessible 
to scientific study through the lifting of foolish 
and superstitious taboos how can we expect the 
direr social maladies to be approached courageously * 
A protective hedge of errors and superstitions 
hems them in on every sidt so rank and poisonous 
that it seems that even science is infected and 
intimidated while it attacks 

How else is it possible to explain the demand 
just put forward * by a committee of the Eugenios 
Society for permissive legislation which would 
take a whole generation to achieve a reduction 
m the moidence of mental defect not of a hundred, 
not of fifty not of twenty five but problematically, 

• Committee for Legalleta* Kustnw HterUtatlon Eugenio. Society 
London 1890 
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of seventeen per cent 1 Between our people and 
the realisation of this slender benefit stands “ an 
ambiguity of the law ” which the Society proposes 
to remove A person may, with consent, be 
sterilised in the interests of his own health In the 
interest of the public health, present or future, he 
may not be sterilised By a curious legal inversion, 

the ‘willing mind’ of the individual cannot take 
away the offence against the publio even should 
he be prepared to save it from all possibility of 
contamination by his own progeny The offence 
consists m a ‘ maim ’ which depnves the individual, 
or so it may be contended, of martial courage, and 
the State of a vessel, however unsuitable otherwise, 
for this same virtue To contentions of this sort, 
surely the monosyllabic genius of Mr H G Wells’s 
latest novel has supplied the only effective answer 
To meet the practical situation, the committee 
proposes a Bill legalising eugemo sterilisation This 
would authorise the mental deficiency authority 
or superintendent of an institution to sterilise a 
mental defoctive, subject to the consent of the 
parent or guardian and of the Board of Control, 
and of the spouse if the defective is married In 
the case of defectives deemed capable of giving 
consent, sterilisation would not bo performed 
otherwise than with this consent It would 
authorise the voluntary sterilisation of a person 
about to be discharged from a mental hospital for 
the insane as recovered, again with the added 
consent of Board and of parent, guardian, or spouse 
and it would legalise voluntary sterilisation for the 
sole purpose of preventing the transmission of 
hereditary defect seriously impairing physical or 
mental health or efficiency 

Five members of the committee and another 
contributed to the Lancet for July 19 a letter 
defending this policy The defence combats the 
assertion that if every certifiable mental defective 
had been sterilised twenty or thirty years ago it 
would have made httle appreciable difference to 
the number of mental defectives existing to day 
It repeats a sentence of the committee’s report 
urging that" if all the defectives in the community 
could be prevented from having children the effect 
would be even on the most unfavourable genetic 
assumptions with regard to defectiveness, to reduce 
the incidence of mental defect by as much as 17 
per cent in one generation ” 

Obviously a 17 per cent reduction in the incidence 
of mental deficiency is more desirable than a 17 
per cent increase But do the committee’s pro 
posals ensure this reduction * Clearly, no The 
W pfr quoted promise at least that reduction if 
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the fertility of all living mental defectives is pre¬ 
vented The committee’s proposals, with their 
emphasis upon the voluntary principle, by no 
means ensure that the 300,000 certifiable mental 
defectives in England and Wales would be sterilised 
Who must consent f (1) The patient, if he is 
capable (2) The parent or guardian (3) The 
spouse if the patient is married (4) The Board of 
Control The calculation, it is true, is based on 
two assumptions “ highly unfavourable ” to the 
effectiveness of the proposals—that the genetic 
factor responsible for defectiveness (primary 
amentia) would be much ‘ earned ’ and would only 
rarely produce manifest defectives, and that de¬ 
fectiveness is uniformly distributed throughout 
the oommumty (The fertility of defectives also 
is assumed to be that of the average of the 
population) 

How unfavourable, on the other hand, are the 
chances of permission 1 Nothing is gamed by 
attempts to write off opposing assumptions A 
figure is a figure, nght or wrong 

Again, is a 17 per cent reduction all that cugomo 
science can promise 1 Disregarding altogether 
those so intelligent defectives who will stnve to 
serve the country by seeking this minor mutilation, 
is it the institutional class that constitutes the chief 
danger to society * Prof MaoBnde (Natubh, 
Jan 11, 1930, p 40) says emphatically that this 
but touches the fringe of the problem “ The 
defectives most dangerous to society are those 
who are never confined in institutions at all I The 
high grade defectives are just able to support 
themselves m the lowest paid and most unskilled 
occupations, and no civilised government would 
take the responsibility of confining them, and so 
they go on propagating large families as stupid 
as themselves ” His idea of penal sterilisation, 
a punishment “ for the economic sm of producing 
more children than the parents can support ”, is 
one which becomes more and more difficult to 
apply as more and more ways are devised by the 
State for screening the individual from biological 
estimation 

Is there not a real danger that the advocates of 
suoh legislation as here may mistake the assent 
of the poktioal machine for victory! If assent 
were gamed, would it not be much more accurately 
determined as the hall mark of failure 1 It is not 
the assent of the State, but the initiative and 
creative power of the State, that is needed to secure 
essential progress, and that will not exist until our 
legislators of all parties or of any party derive their 
mspirationfrom t he culti v ation of natural knowledge 
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Biochemistry for Students. 

(1) The Essentials of Chemical Physiology for the 
Use of Students By Prof W D Halliburton, 
Dr J A Hewitt, and Dr W Robson Twelfth 
edition Pp xu + 383 (London, New York 
and Toronto Longmans, Green and Co , Ltd , 
1929) 9s 

(2) A Text book of Biochemistry for Students of 
Medicine and Science By Prof A T Cameron 
(Churchill s Empire Senes) Second edition 
Pp xi+482+2 plates (London J and A 
Churchill, 1929) 15s 

(3) A Course m Practical Biochemistry for 
Students of Medicine By Prof A T Cameron 
and Prof Frank D White (Churchill s Empire 
Senes) Pp x+222 + 4 plates (London J 
and A Churchill, 1930 ) 8s 6 d 

(1) A FTER more or less of a dependent career, 
-Fn- biochemistry has at last attained what 
one might call ' Dominion Btatns ’ among the 
oommumty of the biological sciences, and the 
three small volumes under review are a token of 
this attainment One of them, ‘ The Essentials 
of Chemical Physiology , which was first published 
in 1893, now appears m its twelfth edition, the 
original author. Prof W D Halliburton, the 
pioneer of biochemistry in Great Britain, being 
assisted m its production by two representatives 
of the modem school, Dr J A Hewitt and Dr W 
Robson For training medical students in what 
will be of real value to them m their professional 
work as physioians, tho book is excellent The 
guidance by the experienced teacher of a difficult 
subject is seen in the selection and arrangement of 
the experiments, and these are described in suoh a 
way as to give the student opportunity of testing for 
himself the broad principles of the subject, as well 
as of acquiring some praotioe in those quantitative 
methods which are used as aids in clinical diagnosis 
To acquire perfect aocuracy in the use of quanti 
tative methods would take much more time than 
the already overcrowded medical curriculum can 
afford Nor, indeed, were the time available, 
would it be of much value to try to do so , never 
theless, it is most important that the physician 
should learn enough about how the methods are 
earned out, so that he may be in a position to know 
what emphasis to plaoe upon the results submitted 
to him by the clinical ohemist It is through a lack 
of this knowledge that many physicians fail to put 
a proper value on the assistance they can denve 
from the biochemist They are apt to look upon 
him merely as a technician whose work is done 
No 3174, Vox. 126] 


when he has reported the results of the often 
laborious, and sometimes useless, chemical analyses 
assigned to him They fail to realise that intimate 
collaboration between physician and biochemist, 
not only in the diagnosis but also in the conduct of 
the case, would be invaluable It is this principle 
that a modem course in biochemistry should teach, 
and the present volume furnishes an admirable step 
ping stone leading to its realisation by the student 
The theoretical matter is sufficient in scope to 
oonnect tho purely chemical with the physiological 
aspects of the subject Occasionally, as is a 
common fault with all elementary texts m a grow 
ing scienoe, dogmatic statements are made, when 
really the truth is not known with certainty For 
example, it is stated on p 149 that regurgitation of 
the duodenal contents is tho normal method by 
which the acidity of those of the stomach is pre 
vrntod from rising too high Is this proved 1 
The printing of the experiments m bold type is 
an excellent idea 

(2) Tho other two volumes arc of a somewhat 
different type One of them is the second edition 
of a Text book of Bioohemistry , and the other, 
which now appears for the hrst time a practical 
manual to go with it The text book differs from 
Halliburton s Essentials in being not restricted 
to the needs of the medical student It treats the 
subject on somewhat broader lines, and will be 
found most useful as an introductory text for 
those who may be looking forward to a career m 
biochemistry itself, or are studying it with the view 
of entering one or other of tho many non medical 
sciences (agriculture, bacteriology, food chemistry) 
in which its principles are applied 

By a judicious use of small print much of the 
more advanced matter is kept by itself and may be 
omitted without disturbing the sequence of the 
text Although the author is a chemist by tram 
mg, he has succeeded admirably in incorporating 
with the purely chemical material the biologioal 
and the medical applications of his subject Here 
and there, however, the physiological teaching is 
somewhat unorthodox, as, for example, on p 143, 
where we are told that the intestinal juice is largely 
secreted by the glands of Brunner 
The book is clearly written, the subject matter 
very well selected and arranged, and sufficient 
attention is given to the discussion of unsolved 
problems of biochemistry to arouse the interest of 
the better type of student, for whom also a short 
bibliography at the end of each ohapter affords a 
guide to further reading The early appearance 
of a second edition is evidence of the demand for 
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such a book, and tho author may justly be proud of 
his success. 

(3) The “ Practical Biochemistry ”, by the same 
author in association with F. D. White, contains a 
series of laboratory exercises requiring at least 
fifty-six periods of three hours each to carry out. 
This exceeds considerably the time available for 
suoh work in the great majority of the medical 
schools of Groat Britain, so that, if the text were 
adopted, considerable pruning would be necessary 
by the teacher. The course is arranged in two 
parts; the first dealing with qualitative pro¬ 
cedures and the second with quantitative. In the 
latter, only one approved method has been selected 
for detailed description of each substance esti¬ 
mated, brief references being also given to other 
methods. As an accurate and useful laboratory 
guide to the fundamental experiments of bio¬ 
chemistry, the book is excellent 

An Optical Miscellany. 

(1) Introduction to Physical Optica By Prof. John 
KellockRobertson. Pp.vii +422 + 8 plates (Lon¬ 
don : Chapman and Hall, Ltd., 1930.) 20a. net. 

(2) Traiii de polanmltrie. Par Prof. Georges 
Bruhat. Pp. xvi+447. (Paris : Editions de la 
Revue d'optique thiorique et instrumentale, 1930.) 
65 francs. 

(3) Guide de Vouvrier en verres d'optique de precision. 
Par Col. Charles Ddv<$. Pp. xvii + 258. (Paris : 
Editions de la Revue d'optique thiorique et instru- 
mentale , 1930.) 36 francs. 

(4) Zur Geschichte dor Zetssischen WerkstcUte bis zum 
Tode Ernest Abbes. Von Moritz von Rohr. Mit 
Beitr&gen von Max Fischer und August Kohler. 
Pp. viii +120 +10. (Jena . Carl Zeiss, 1930.) 

rriHESE four books represent some aspects of the 
JL -widespread domain of * Optics ’. (1) Prof. 

Robertson's “ Introduction to Physical Optics ” 
will appeal more to the theoretician than to tho 
experimentalist. Its tendency is to present an 
idealised picture in which mundane difficulties dis¬ 
appear, as is no doubt quite necessary if some Blight 
ideas of relativity and wave mechanics arc to be 
introduced before the end of a not-too-long book. 
It is, however, a very lucid and direct treatment in 
which the modern developments of the subject of 
the interaction of radiation and matter receive their 
due balance of attention. The early parte com¬ 
prise a clear discussion of lens and mirror optics 
(treated on the ‘ wave ’ basis), interference, and 
djttgption. The mathematics is limited to simple 
and trigonometry. 
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While it is good to find that the sign conventions 
used in the lens and mirror problems are in agree¬ 
ment with those of technical practice, it is greatly to 
be desired that authors would not alarm students by 
remarks such as “ in any problems dealing with 
refraction at a spherical surface, it is better not to 
work from a formula but from fundamental con¬ 
siderations ”. If the use of unsymmetrioal formulas 
such as 

»_ 1 = «-1 
p q“ r~ 

were only replaced by the symmetrical form 
n' » n'-» 

1 ~p“ r 

the need of injunctions about “ fundamental con¬ 
siderations” would not dismay people whoso time 
is limited. 

We wish that it could be realised that the physical 
difficulties, over which books suoh as this glide so 
easily, have an educational value in themselves. 
Let the student realise that the slits actually used in 
Young’s experiment may bo big enough to contain 
thousands on thousands of atomic sources of light 
in their breadth (let alone their length), and what 
becomes in his mind of the “well defined wave 
fronts ” which spread out (according to this book) 
from a single slit ? These conooptions really are a 
little too facile, in view of the matters dealt with in 
the concluding chapters. Do wo really understand 
‘ interference ’ so well; more especially interference 
under large path differences ? 

(2) Prof. Bruhat in his “ Traitd de polarimdtrie ” 
writes for serious experimenters who are interested 
in exact measurements. To make the subject 
intelligible to a wider circle, he includes a discussion 
of tho principles of the wave theory. His ex¬ 
perience evidently allows him to assume very little 
exact and systematic knowledge on the part of most 
beginners in this field, so that all points in con¬ 
nexion with instruments and their functions aro 
explained with the greatest thoroughness and care. 
As he admits himself, some parts of the book are 
“ over-developed ” with respect to the require¬ 
ments of certain classes of reader, but, as new 
applications of polarimetrio measurements are 
continually being described, the collection of cog¬ 
nate material in a single volume will find few to 
condemn it. 

After dealing at length with instruments and 
sources of light, he discusses the chief phenomena of 
rotary polarisation and measurements in this con¬ 
nexion. Home attention is given to the theories 
of stereo-chemistry; then normal and anomalous 
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rotary dispersion and diohroum are discussed The 
treatment is introductory and non mathematical 
After this preparation a special section is naturally 
devoted to the determination of sugar oontents 
and some final sections deal with the rotary effects 
of crystals and magnetic rotary polarisation 

This book illustrates m a most striking manner 
the vast developments of suoh special subjects which 
have taken place within the last half century The 
comprehensive bibliography is a very useful feature 
We may envy Prof Bruhat the catholicity of his 
reading and knowledge especially when his well 
known works on electricity and thermodynamics 
are remembered 

(3) Col Charles Ddv4 s little guide for the worker 
in optical glass is one of the latest of the useful 
sents published by the Institut d Optiqut to which 
Prof Bruhat s Polanmdtne also belongs It 
should be very useful to those who have to control 
the gnn hng and polishing of glass The section on 
the mechanical theory of the grinding process is very 
original and suggestive This subject is a matter 
which has received very little systematic attention 
(at least if it has the results have never been 
published) so that this analysis and explanation 
should appeal to the practical worker who can arm 
himself with the necessary technical dictionary and 
thus make shift to overcome the language difficulties 
which are somewhat more formidable in connexion 
with workshop and commodity terms than in 
ordinary scientific literat ire 

While the chapters on practical tests for optical 
glass and finished prisms etc will offer some useful 
hints they by no means exhaust the subject We 
are surprised to hear that the m^thodo dc s ombres 
portees is incomparablement plus sensible 
than a suitable form of the Foucault test The 
verifications k 1 atelier mclude many useful 
methods but include no mention of the interfere 
meter which has long since ceased to bo a purely 
laboratory instrument The auto collimator is 
important enough in practice to receive more atten 
tion These suggestions are however not made to 
minify the value of a book on a subject in whioh the 
available literature is so scanty 
(4) Turning to an item of greater human interest 
Prof M von Bohr writes an interesting history of 
the Zeiss Optical Works up to the time of the death 
of Abbe If will appeal to all who have even a slight 
knowledge of optics and are also interested in the 
development of technical industry 
Here we trace the early influences surrounding 
the founder of the firm Carl Zeiss which doubtless 
led to his desire for the co operation of such a 
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partner as he found most fortunately in Ernst 
Abbe 

Abbe himself was indifferent to publicity and 
but little of his scientific work is published but 
these pages give some glimpses of his unremitting 
activity and painstaking thoroughness—especially 
in the account of his early experiments on the mode 
of the formation of th< image in the microscope 
This firm found the secret of success in team work 
by competent individuals unier adequate leader 
ship If this was a singularly effective recipe m 
tho latter half of last century it is now a nne qua 
rum L C Martin 

Law Causation, and Reality 

Identity and Reality By Emile Meyerson Au 
the nzed translation by Kate Loewenberg 
(Library of Philosophy) Pp 405 (London 
George Allen and Unwin I td New York 
Tho Macmillan C o 1930 ) lfla net 
Identitat und Wxrklichkext Von Emile Meyerson 
Deutseh von Kurt t telling nach let 3 Auflage dcs 
Originals rmgolcitet und mit Anmerkungen 
versehen von Prof Leon Lichtenstein Pj xl + 
G34 (Leipzig Akademibche Verlagsgesellschaft 
m b H 1030 ) 21 gold marks 
HI publication of b nglish and Cerman trans 
lations of Dr MeyirsonB work (1008) is a 
somewhat tardy recognition of its importance The 
present versions are based on tho third edition of 
1926 which is practically that of 1912 with notes on 
subsequent developments in soienoe Although this 
may seem to restrict the value of the book the 
additions accord sufficiently well with the author s 
analytical investigation of the two cardinal principles 
which research has once again thrust into tho fore 
front of debate—universal causation and universal 
conformity to natural law What constitutes the 
ultimate ground of their presumed universality 1 Is 
it the inductive outcome of observation and expert 
ment always imperilled therefore by the Darno 
clean sword of revolutionary discovery or even the 
negative mstanoe 1 Or does its validity consist in 
some quite irrefutable and in a sense a prion 
characteristic of thought which finds an adequate 
foundation in the very structure of reality ? 

Most scientific workers would unhesitatingly re 
ject the second suggestion as a mere vestige of 
antiquated speculation discredited equally by its 
anthropomorphism and by every sound principle 
of methodology On tho other hand it must be 
clearly realised that the deductive and again m a 
sense o pnon proofs of mathematics are acquiring 
ll 
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a steadily expanding applicability within almost 
every field of research , and this to such a degree 
that Prof Whitehead, m “ Process and Reality ”, 
regards his own survey of scienoe as ample justifica¬ 
tion for appealing to rationalism and metaphysics 
Similarly, Dr Meyerson maintains that the scientific 
concepts of conservation, mechanism, and inertia 
arise not only from the two sources of ‘ lawfulness ’ 
and ‘ scientific causality ’, but further, as regards 
causation, from a pnon factors which, though they 
certainly remain concealed by science, must not, 
therefore, remain ignored On the contrary, it is 
precisely these factors which, like an * uncon 
scioua ’ moessantly though invisibly directing 
scientific activities, have aotually determined then- 
slow histone meandonngs from their Ionian origins 
to to day, alike in the purely mechanical and the 
non mechanical spheres Thus all the dominant 
ooncepta “ rest upon what constitutes the founds 
tions of the human mind (p 400) 

From this point of view Meyerson explicitly 
affirms that ‘ metaphysics penetrates all science, 
for the Bimple reason that it is contained in its point 
of departure We cannot even isolate it in a pre 
cise region ’ It follows, therefore, that ‘the onto 
logical character of scientific explanation is in 
effaceablo ’ (pp 377, 388) and although Hume s 
soepticism and Kant s agnosticism are outstanding 
anticipations of the prevailing scientific reaction to 
this contention, recent correspondence m these 
columns clearly expresses the suspicion (to say the 
least) that the science of to day, and still more of 
the future, must criticise its own self denying 
ordinances if it is to do itself justice by securing 
adequate self consistency The ultimate issues are 
undeniably debatable and profoundly subtle and 
involved, nevertheless, it is tho expansion of 
science that « forcing them more and more irre 
sistibly into consideration Now, however unex 
pec ted the advances may be, they still retain an 
ineradicable element of continuity , and thiB 1 m 
plies that earher developments may illuminate 
future problems to an important degree Cer 
tainly the present volume is an inquiry into the 
nature of knowledge as Buch , but the author pos 
sesaes an unusually wide and detailed acquaintance 
with past scientific theory and research, which he 
has incorporated in a systematic and impartial 
antique of current principles directly pertinent to 
reigning controversies 

It appears to be rapidly becoming a vital ques¬ 
tion whether experiment and induction may not 
tend to make science too extremely Baconian , and 
■ t^yerson cites a frank opinion of Liebig s m support 
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of his own plea, favoured among others by Poincar6 
and Duhem, for pure theory with all its epistemo¬ 
logical implications He begins with an important 
distinction between the concept of natural law, 
postulating determined ohanges in properties, and 
the idea of causation, implying the constant 
equality of original properties to tho final, when 
changed conditions are duly taken into account 
Thus causality comes to mvolve ‘ the principle of 
identity applied to the existence of objects m tune ”, 
it is, therefore, ‘ profoundly different from that of 
lawfulness ’ (p 43) 

In its instinctive search for adequate explana¬ 
tion, then, scienoe has consciously or unconsciously 
pursued this ideal of absolute identity, as expressed 
in increasingly intelligible forms of atomism, con 
aervation, and inertia and this raises the funda 
mental problem as to how far this principle must 
be earned Meyerson proceeds to maintain that, 
despite all attempts to displace explanation by 
description, at to employ symbolism, scienoe re 
mains ‘ profoundly impregnated with the search 
for causality ’ in the foregoing Seme It is, of 
course, obvious that all constants and relativistic 
absolutes are immutable identities hence tho 
further crucial issue whether these constants must 
be progressively reduced to a minimum If not, 
how are they interrelated t And how reconciled 
with the patent diversities of Nature, with teleology 
and mdeterminanoy * 

Here also Meyerson is insistent that ‘ only the 
foundation of mechanism, the explanation of 
phenomena by motion, is and will bo really eternal * 
(p 415) Yet though science seems committed to 
an endless transition to more and more refined types 
of mechanism, no mechanism can ever be final, all 
mechanical hypotheses ultimately become self con 
tradictory and even absurd, while to carry the 
causal principle to its conclusion involves ‘ the 
annihilation of the phenomenon —a tendency 
visible in the reduction of natural process to pointer 
readings and equations Equations, again, are 
essentially reversible, conflicting therefore with the 
irreversibility inseparable from Carnot s principle 
Finally, “ the end of the reduction can only be ma¬ 
tronal ” (p 409), even though scientific instinct de¬ 
mands the minimum of an irrationality it can never 
evade Yet can we agree that reason leads only to 
irrationality * Is not ‘ super-rational ’ a more 
fitting term 1 To conclude with a simple analogy, 
is the calculus matronal to the child mind, or is it 
not rather super-rational t And may not this best 
describe the aspect which reality must ever present 
to scientific thought * J E Turner 
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Our Bookshelf. 

American Civil Engineer*’ Handbook Editor in 
Chief Thaddeug Memman , Associate Editor 
in Chief Thoe H Wiggin Fifth edition, 
thoroughly revised and enlarged Pp in + 2263 
(New York John Wiley and Sons, Ino Lon 
don Chapman and Hall, Ltd , 1930 ) 40s net 
Foe the past twenty years or so " Memman’s 
Pocket Book ”—to give its original title—has been 
familiar as a useful compendium of American 
practice in civil engineering, sharing the field with 
Trautwine and some others across the Atlantic and 
following in the footsteps (more or less) of Moles 
worth, Kempe, and other British publications 
Now it has reached a fifth edition, and in conso 
quonoe of the lamented death of Mansfield Mem 
man, the original compiler, it is issued under the 
names of his successors, Thaddeus Memman and 
T H Wiggui As m the case of previous editions, 
a number of associate editors have assisted in 
dealing with separate sections 
Naturally there are changes—partly in the 
material and partly m its disposition The new 
edition contains 2263 pages, or 268 more than its 
immediate predecessor The order of the sections 
has been modified somewhat to suit an alternative 
arrangement by which tho book can be obtained, 
if desired, in two volumes instead of one The 
present number of sections is 22, and they comprise 
all departments of civil engineering work and even 
encroach in some measure, as ib inevitable, on the 
neighbouring domains of mechanical and electrical 
engineering , but, except m a few casual and frag 
mentary paragraphs they do not intrude apprt ci 
ably into aeronautics 

The difficulties of selecting and arranging material 
for inclusion m a handbook (the term pockt t book 
is no longor applicable to Memman ” and has 
been discarded since the third edition) are oon 
siderable if not almost overwhelming, and the nine 
teen associate editors have, not unnaturally, had 
different views on the matter The critical re 
viewer can find here and there examples of what 
he may consider as superfluities and inadequacies, 
but he must admit that neither his own, nor per 
haps any, selection would be likely to meet with 
universal and unqualified acceptance It can be 
said, and said cordially, that ‘ Memman ” m its 
fifth edition maintains the high standard of previous 
issues and should have tne same popularity, 
though, as affects British engineers, in quite a 
number of respects its outlook is definitely coloured 
by American conditions and American methods of 
praotioe B C 

Aquatic Mammal* their Adaptation* to Life m the 
Water By A Br&uer Howell Pp xu + 338 
(Springfield, HI, and Baltimore, Md Charles 
C Thomas, London Baillifere, Tindall and Cox, 
1930 ) 22s 6d net 

Whales are fashionable at present, both among 
scientific men and the public, on account of their 
supposed forthcoming extinction by large steam 
whalers working upon the high seas away from all 
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tern tonal control A comparative anatomy of 
aquatic mammals based mainly on them, the sea 
cows, the seals, and the otters is hence opportune 
Thirty-five other genera of aquatio mammals are 
mentioned, most being rodents or insectivores 
The head with special sense organs, mouth, and skull 
come m for treatment, our author then passing to 
neck, trunk, tail, and limbs in turn We feel that 
these chapters would be much more informative 
if the habits of aquatio animals had been reviewed 
at greater length, especially them food and feeding 
as closely affecting teeth and bead Theories are 
provided as to the fatty tissues respiratory, digest 
ive and vascular systems, but we would have liked 
those studied more closely in relation to the author’s 
Lamarckian views on evolution Whv he should 
state that ‘ the porpoise has less need for mtelli 
gene© than almost any other living mammal ’ is a 
mystery to us 

Ilns book is necessary to libraries and will be 
useful to anatomists, for they will find m oviry 
section theories with which they disagree They 
are possible explanations inserted by tho author 
to stimulate his readers, and they are successful 
He himself is only wedded to his Lamarckism as 
his introduction shows We do not know how 
variations that can be selected by Nature arise, but 
we would like to know what percentage of each 
generation of his white mice made to dig in 
dustnously in the ground for eaoh and every day ’ , 
with outcome a race with specialised digging feet, 
have died because they oould not stand our author’s 
drastic compulsion through twenty or a hundred 
thousand generations However, the functioning 
of all organs is the important study here, not the 
mtthod of an evolution, which might ]ust as well 
have been assumed 

The Patnon for Life By Rev John Lewis 
(Published on the Foundation established in 
Memory of James Wesley Cooper of the (lass 
of 1866, Yale College) Pp x + 123 (New 
Haven, Conn Yale University Press London 
Oxford University Press, 1928 ) 9s net 
Thus* five lectures have a certain interest as lllus 
tratmg the contemporary tendency to strengthen 
older feelings and institutions by an infusion of 
science Mr Lewis is a Btudent and a tutor of 
| anthropology and also minister in a Welsh 
church The last generation tended to shut the 
door of the laboratory when it went to tho oratory 
this one, including Mr Lewis, tries rather to make 
passages between them It is a wholesome ohange, 
but difficult to oarry out, and liable to deform one 
or other of the structures thus connected In 
this case the account of religion which results 
would not satisfy the more thoroughgoing students 
of religion Mr Lewis tells us that he is more and 
more convinced that the “ premier motive of 
religion is the passion for life ”, but this definition, 
though containing a large element of truth, is 
both too wide and too narrow The 'passion 
for life ’, being a general animal, or even biological, 
characteristic, can scarcely be taken as the differ 
entia of the religious impulse in man, while, on 
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the other hand, the study of religion reveals other, 
perhaps equally potent, elements in its genesis— 
fear, for example, awe, and, above all, the social 
nexus, which though cognate, cannot be identified 
with the passion for life' 

The book, however, contains a good deal of 
suggestive matter, rather of the hortatory than 
the scientific kind, and an interesting and more 
detailed account of the oult of the Great Mother ’, 
especially among the Babylonians Mr Lewis 
ranks first the Sumerian Babylonian stage of 
civilisation, then the Egyptian Indian, and Chinese, 
followed by Greece and Rome, the Arabian the 
Mayan and the British American F S M 

A Text Book of Dairy Chemistry Theoretical and 
Practical for Students of Agriculture and Dairy 
ing By Edgar R Ling Pp vn+21J (London 
Chapman and Hall Ltd 1930 ) Os net 
Tms book is divided into two main parts—thoo 
rotieal and practical The theoretical part evi 
dences very careful preparation and an appreciation 
of modern views m dairy science In almost every 
section reoent investigations are referred to, and at 
the end of each chapter there are rt f erences to the 
publications cited 

The chapter on the constituents of milk contains 
a short account of the vitamins and of the part they 
play in nutrition Chapter u deals with the 
composition of milk and the factors which influence 
composition In the following chapter attention 
is directed to the physiological and legal considers 
turns which are associated with variation in com 
position, and reference is made to abnormal milk 
and the applicability of methods used for the detec 
tion of adulteration 

Milk products condensed milk dried milk and 
cream are discussed, and in the same chapter are 
sections treating of the rising of cream mechanical 
separation, reconstituted cream etc The con 
ditions affecting the making of butter and the 
methods used in the detection of adulteration arc 
referred to in Chapter v whilst cheese and dairy 
by produots are dealt with in the following chapter 
Mention should be made of the chapter on the 
aotion of heat on milk and the action of milk on 
metals The treatment throughout the theoretical 
part is uniformly good the subject matter is quite 
up to date and is presented attractively 
The second part deals with the practical opera 
tions used in the separation and examination of 
milk, and the methods of analysis of milk and milk 
products Naturally there is not in this part the 
same opportunity for the exercise of individuality, 
but the details aro fully and clearly given 

The Quantitative Analysis of Inorganic Materials 
By Norman Hackney Fp xv+378 (London 
Charles Gnffin and Co, Ltd , 1930 ) 30s net 
The aim of the book, which is largely fulfilled, is to 
give sound practiced, and commercially accurate 
methods of analysis m a form suitable for use by 
advanced university students and graduates In 
eluded m the scope of the work are sections dealing 
with the use of apparatus, the theoretical considers- 
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tions underlying the more important analytical 
operations, the determination of the oommonor 
elements, volumetno analysis, the more com 
mercially important separations of the elements 
referred to, and the complete analysis of ferrous 
and non ferrous alloys, ami of a few seleoted ores 
and other materials 

The separation and determination of the metals 
are given in the order m which they are met when 
the analysis is earned out according to the usual 
group method, and are fully and clearly described, 
volumetno methods being given due emphasis 
The importance of the application of most, though 
not all, of the newer orgamo reagents in the sc para 
tion and determination of the elements is nghtly 
stressed 

The hook is free from printing errors and has a 
satisfactory index In view of the recommendation 
of the Joint Committee for the Standardisation of 
Scientific Glassware that standard volumetno 
glassware shall be graduated in terms of the litre 
(1) and millili tre (ml) it is undesirable to per 

E otuate the use of the symbol c e On the whole, 
owever, the book can be recommended for use by 
students and young chemists m commercial 
laboratories A G F 

Emfdhrung in die (heoreitsche Phystk mit be 
sonderer Benicksichtigung ihrer modemen Pro 
bleme Von Prof Arthur Haas Band 1 
Filnfte und sechste abermals vOlhg umge 
arbeitete und wesenthch vermehrte Auflage Pp 
x + 396 (Berlin und Leipzig Walter de 
Gruyter und Co 19JO ) 16 gold marks 

Thh new edition of the first volume of Prof Haas s 
summary of mechanics and physics contains so 
many alterations that it is almost a new book 
The mam change, however, is the inclusion of two 
chapters on classical thermodynamics the first on 
general principles and the second on their applica 
tions In these chapters, as elsewhere, exaot 
formulation of fundamental ideas and typical 
results is insisted upon rather than detailed 
analysis of specific problems the generaT standard 
being rather above that of most honours courses 
in physics Other important changes are additions 
to the section on generalised equations of motion, 
and the insertion of a section on diffraction As 
a coherent account of classical work, this book, 
which is in the clear and precise style characteristic 
of all Prof Haas’s publications, is invaluable, it 
is to be hoped that the appearance of a new 
edition of the second volume, on more reoent 
work, will not be unduly delayed 

Birth Control Why and How By George White 
head Pp in +174 (London John Bale, 
Sons and Damelsson, Ltd , 1929 ) 6 s net 
Mb G Whitehead gives us a trenchant account 
of the arguments in favour of limiting the sue 
of families, and also gives us an aocount of the 
mechanisms thereof The author nghtly points 
out that most of the arguments against birth 
control are based on sheer ignorance ami prejudice, 
or the use of the subject for political propaganda 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Natub*. No notice ts taken 
of anonymous communications .] 

Giant English Oyster* (O. adults). 

It ia commonly believed that old individuala of 
O. eduhs are incapable of spawning as females, and 
as the matter is of some importance economically, an 
interest is thereby added to the following observations. 

On Sept. 20, 1829, Miss K. T. Nicol and Mr. W. 
Searle each collected a giant oyster (O. eduhs) near 
low water mark on muddy 
gravelly ground in Salcombo 
Estuary, near the Salstono (east 
of the Salstone and south of 
Wareham Point). These oysters 
were kindly given to one of us 
(J. H. O.) for examination, and 
were kept in dishes in the hope 
that natural spawning might 
occur. Apart from size, these 
individuals were in all macro¬ 
scopic respects similar to the common oyster (O. eduhs). 
On Sept. 20, as spawning had not occurred, and ob¬ 
servations could not be continued after the following 
day, the oysters wero measured and weighed, and then 
placod in a Htrong solution of T.N.T. (trinitrotoluene) 
to narcotise them. On Sept. 28 the oysters were not 
sufficiently narcotised to jiermit careful opening, but 
Mr. Amirthalingam arrived at the laboratory and 
continued the observations on the living animal. The 
oysters were carefully extracted on Sept 30 and both 
weie found to be females. The larger oyster, B, had 
in fact spawned a few ripe eggs into the mantle cavity 
and was found to lie a very fine well-fished individual 
with its gonad and gonoducta full of ripe eggs ready 
to be spawned. The eggs are of the same size, c 150m, 
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Fio. 1.—Giant oyiten from 8alcombe Eitutry 


as those in smaller O. eduhs. The smaller individual, 
A, was a well-fished maturing female and contained 
developing eggs 80-100m in diameter. Tho gonoduots 
were empty. 

The flesh of each oyster was rough dried with 
blotting-paper and weighed : A weighed 07 gm., and 
B 84 gm. As a fins oyster meat weighs only 8-8J gm. 
these weights offer a good criterion of size. The entire 
giant oysters weighed respectively 731 gm. (- about 
1J lb.) and 1285 gm. (= about 2} lb.), and their shells 
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were very 1 deep ’ ae well as large (see Fig. 1). A large 
entire eating.oyster weighs 2-2J oz. and has a sub¬ 
circular shell 8-8 cm. in diameter and depth about 
3 cm. The shell A had the dimensions : Length and 
breadth, each - 15 8 cm., and depth = width = 43 cm.; 
B had length= 17-0 cm., breadth =19-8 cm., and 
depth =59 cm., as shown with other dimensions in 
Table 1. Both individuals were therefore undoubtedly 
giants, and not merely large thin specimens such as 
arc sometimes produced from a flat habit of growth — 
as on a flat surface of attachment. 

Similar giants have occurred in other localities. 
On June 4, 1927, one of us (J. It. O.) examined a 
sample of 17 large deep oysters (4-41 inches sub¬ 
circular) originating from Toole Harbour. These 
observations were made at tlio beginning of the 
breeding season, when four individuals were found 


to bo npo or nearly njie females, seven upe or noarly 
ripe males, two others indifferent malos and four 
individuals in a nouter condition. Similar large 
individuals arc said to have been common at ono 
timo in the upper reaches of tho Fal River, and fossil 
forms of apparently the same species are known to 
attain a length of about 10 inches. 

It is difficult to estimate the ages of specimens A 
and B owing to the possibility of two increments of 
shell occurring in one season, but it is certain that 
the age would bo expressed in double figures. The 
observations recorded above, however, show clearly 
that latge or giant oysters do retain the capacity to 
function as females. From what is now known about 
O. eduhs, there is thcrofoie every probability that 
individuals may change sex annually from femalo to 
malo and back again to female from the ago of about 
three to at least twelve years, if left undisturbed on 
good oyster bods. There is also little doubt that the 
oyster B, mentioned above, would have produced at 
least 10 e.o. and possibly 20 c c. of eggs, which if 
developed would have yielded a minimum of about 
three million larva?. Hence tho value of large oysters 
of this kind not only for adding to the Btock on good 
beds, but also for replenishing those beds which have 
apparently been fished out. It is indeed possible 
that the sudden repopulating of old beds may be due 
to a spatfall obtained under favourable conditions 
from relatively few giant individuals tucked away in 
inaccessible places. The shells of A and B are retained 
in the museum of tho Marine Biological Laboratory 
at Plymouth. J. H. Orton. 

C. Amirthalimoam. 

Tho University, Liverpool, and 
University College, London. 


Measurement of Space-Potential In High 
Frequency Die charge. 

Measure hunts of the space potential as well as the 
concentration and the average velocity of the ions and 
electrons in the different parte of a discharge tuba 
have been greatly facilitated by the elegant method 
developed by Langmuir and Mott-Smith ( Phys. Bev. 
28. p. 727 ; 1926). This method has already been 
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successfully employed in the «tudy of d o dischargee, 
but, eo far ae we are aware, it has not yet been used 
mao discharges In the latter case, a number of 
difficulties have to be overcome before it can be success¬ 
fully applied 

In dealing with d o discharge, the space potential is 
generally referred to that of one of the electrodes 
maintaining the discharge, it cannot be so referred 
in the case of an a c discharge Moreover, in high 
frequency discharges obtained with external sleeve 
electrode*—a subject of many recent investigations— 
the volt ampere characteristic of the Langmuir 
* exploring electrode ’ cannot be obtained when one 
of the external electrodes is used in the circuit 

Wo have been able to overcome this difficulty by 
using an extra bobbin shaped internal electrode to 
complete the circuit through 
the ‘ exploring electrode ’ 
This internal electrode is kept 
outside the region of the mam 
discharge so as not to affect 
it in any way A typical 
volt ampere characteristic as 
obtained by us in oxygen at a 
pressure of 0 14 mm of mer 
oury is plotted in Fig 1 with 
the logarithm of the current 
to the 1 exploring electrode ’ 
as ordinate and its voltage as 
absoissa It is to be observed 
that the nature of the curve 
is similar to that obtained in 
do dischargee as described 
and .fully discussed in ‘ Con 
duotion of Electricity through 
Gases ” (Mothuon s Monograph bones) by K (J 
Emoldua 

From such characteristic cuives we havo measured 
not only the vanation of the space potential but also 
the concentration and the average velocity of the 
electrons m different parts of the discharge A typical 
set of results is given below 

Oxygen under pressure 0 14 mm of Hg 
Distance between electrodes 15 cm 
Frequency 1 2 x 10* 


1 Distance from 

1 left electrode 

potential 

Average electron 
velocity (volte 
per cm) 

Lon ontratlon of 

| 4,-^ 

24 volts 

7 83 

2 02s 10* pore o | 


A detailed deecnption of the method with dis 
cushion of the results is being published elsewhere 
Incidentally, it may be mentioned that C J Brase- 
field (Phya Rev 35 , 1930) has earned out measure 
ments of eleotron velocities in high frequency dis¬ 
charge by a spectroscopic) method, remarking that it is 
extremely difficult, it not impossible, to employ 
Langmuir’s' exploring electrode' method for measure¬ 
ments in high frequency discharge The above 
application of Langmuir’s method, the success of 
which is evidenced by the agreement of some of 
Braaefleld’a results with ours, was developed by us 
before Braseheld s paper came to our notice and shows 
that hu remark regarding the difficulties apprehended, 
but not speoifaoally mentioned in the paper, is not 
warranted 

D Banerji 
R Gakouu 

Wireless Laboratory, 

University College of Science, 

Calcutta, July 4 
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The Possibility of Separating Two Forma of the 
Ammonia Molecule. 

A tew years ago it was observed by Baly and 
Duncan ( Jour Ohem Soc , 181, 1008, 1922) that 
ammonia gas drawn quickly from a oylinder oon 
taming liquid ammonia was lees rapidly decomposed 
on a hot platinum wire than gas drawn slowly from 
the same oylinder, or obtained in oertam other ways 
They offered as a possible explanation that ammonia 
molecule* may exist m two forms of different reao 
tivity, which may be separated or perhaps oonvertod 
entirely into one form under suitable conditions 

Since that time, spectrosoopio evidence has indicated 
the existence of two, or perhaps several, kinds of 
ammonia gas molecule, which presumably differ m 
oertam symmetry properties, and it has been sug¬ 
gested by Tronatadt (Z / Phya Ch , Abt B, 5, 355 , 
1B29) that a separation of such forms may have 
been achieved by Baly and Duncan 

Although this explanation of the different de 
composition rates observed by these experimenters 
seemed to me rather improbable, it would be a very 
important fact if such a separation can occur under 
the conditions of ordinary oheimoal experiments, 
especially if the forma separated should have appreei 
ably different reactivities Consequently the ques 
tion has been put to a spectroscopic test by a study 
of three of the absorption bands of ammonia gas m 
the red and near infra red, making comparisons on 
gas obtained under varying conditions The bands 
chosen were those at 8800 A , 7920 A , and 6474 A , 
which have been analysed by Badger Mid Mecke 
(Z / Phya Ch , Abt B, 5, 333 , 1929) and Badger 
[Phya Rev , 85, 1038, 1930) Though they are 
perhaps not yet understood in all their finer details, 
it seems quite certain that all these bands give evi¬ 
dence for two forms of ammonia molecule 

In the case of the bands at 8800 A and 6474 A , 
ammonia gas drawn rapidly from a cylinder (a 
10 litre vessel was filled in 3 sec ) was compared with 
gas drawn slowly from the same cylinder, and with 
gas which had stood five days m the absorption 
vessel In the case of the band at 7920 A a similar 
comparison was made, and in addition a sample of 
liquid ammonia was fractionated and the gas obtained 
from the first and last fourths was compared The 
gas evaporated from solid ammonia which had been 
kept at liquid air temperature twenty four hours 
was also studied 

In every case the same absorption spectrum was 
obtained Neither the intensity of the bands as a 
whole nor the relative intensities of the various 
band lines was appreciably different from the usual 
in the case of any of the gas samples 

Consequently it is very unlikely that the results of 
Baly and Duncan arc to "be explained by a separation 
of two forms of ammonia molecule, or that such a 
separation occurs under ordinary experimental eon 
ditions Richabd M Badges 

California Institute of Technology, 

Pasadena, California, 

July 9 


Isomorphism and Chemical Homology 
The ions of the formula AX, (for example, &0„ 
CrO„ etc ) have been studied, and their fundamental 
vibration frequencies can be accounted for by simple 
molecular models the polansabibty of the oxygen ion 
in all these cases where it enters is of the same order as 
that given by the refraction of the crystalline oxides 
It is admitted that m these eases the linkages are ionic 
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Now, considering the ionic radii of the following as 
given by Qoldsohrmdt and Pauling 

ie-OUA NH,-1 43A + B-0 20A + ll-O MA 

^V-OMA T1-143A + + + £l + -0 26A + + Nb-0»A 
+ 4 1p-0S6A O -l 81A + ihinOA * + Ko-Dfl2A 

¥ - 188 A + V-1 06 A + V-0fllA 

predictions of certain cases of chemical analogy and 
isomorphism are possible 


For example 


[BeF, |' BF< ltJf,] | 

ISO, |a0 4 [NbOF,] observed by 

ls 0 ,F t ^J- ><MW6n “ ) 


[MoO,F 4 ] *] Mauro and Scacchi 
r v (Rend R Acead Ltncet, 1888) 

[MoOF s ] ’ 


, [VO t F 4 ] - 
l[vor,] 


For the realisation of these predictions other factors 
such as the deformability of the constituent negative 
ions must be considered The easiest way is to see 
whether the molecular volumes of the simple salts of 
the oorreejjond ing complex ions are sufficiently close 
(isomorphic tolerance being of the order of 10 per cent) 
and then whether they form mixed crystals m all 
proportions Once annul ed of this, it is possible to 
extend the predictions to more complex coses Search 
of the literature shows that m recent years similar 
examples have been observed by Wilke Dorfurt and 
Gunther Balz (Z Anorg Chem, 169, 197 , 1927) m tho 
cases of BF,, (SO.h) , and C10 4 ions All simple and 
complex salts of the corresponding ions are iso 
morphous 

In continuation of his work on the homology of 
fluoroborylltttes and sulphates, I>r P B Sarkar has 
recently obtained further interesting examples of 
chemical analogy and isomorphism of the monofluoro 
phosphate ion (POJ?) with tho S0 4 ion Both S0 4 
and PO,F ions are likewise lsosteno and isoelectric 
Having determined tho molecular volumes of K,S0 4 
and KlPOgF, which aie very close, he found that they 
formed mixed crystals in all proportions 

Working on this analogy ho has been able to iBolato 
the following compounds 


Senes (u) NiPO,F, (NH 4 ),P0,F, 6H.0 I with the 

CoPO t F, (NH 4 ),PO,F, 8H.O j double^stdphote. 

Senes (m) NiPO,F, 7H.O iso morphous with NiS0 4 7H,( 
CuPOtF, 8H.O „ „ CuS0 4 ,6H,( 

CoPO i T,6H,0 ,. „ CoS0 4 , 8H.C 

Senes (iv) AnuPChF, AUSOd* 24H.O lisomorphous 
Am,PO,F, A^Po/P),, 24H.O / with £uma 


Thus a close chemical analogy of ions composed of 
element* belonging to widely different groups of the 
Periodic Table is possible 

A detailed study of these will be published in the 
Journal of the Indian Chemical Society 


Department of Chemistry, 
University College of Science, 
Calcutta, June 24 
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Spike Disease of Sandalwood 

In Natcbe ol Juno 14 a short account is given of 
the work on spike disease of sandalwood m progress 
in the Biochemical Department of the Indian Institute 
of Science, Bangalore This disease had previously 
been investigated m the laboratories of the Mysore 
Agricultural Department under tho direction of 
Dr Coleman, whoso transmission experiments indi 
cated the probability of a virus infection In view of 
the very extensive damage caused by the disease not 
only in Mysore State but also m the Madras Presi 
dency and Coorg proposals were considered for a 
joint investigation by Mysore Madras, and Coorg 
ior various reasons the Mysore Government pie 
ferrod to continue on independent lines but arrange 
raents wore mado by the Government of Madias and 
tho Administration of Coorg for an investigation to 
be earned out at tho Indian Institute of Science under 
my general direction Under thiR scheme tho two 
authontiee named have made an annua) grant lor 
the employment of a spocial staff which has enabled 
two whole time assistants to be employed on this 
research, assisted by vanous research students in 
the Department At the same time facilities were 
granted for extensive hold oxjierimenls to be earned 
out m the Salem district of Madras and in C oorg with 
tho co operation of the forest officers concerned In 
these circumstances it has been possible to arrange 
for an investigation of wide scope both in the labora 
toiy and m tho hold 

Results of very considerable interest have already 
been obtained not only m the c omparalivo study of 
diseased and healthy sandal but also in regard to the 
transmission of the disease I ho view put forward 
by Dr Coleman os to the infectious natuie of the 
disease has been fully confirmed, and by an improved 
technique the disease can now readily bo transmitted 
by bud or patch grafting by tho latter term hoing 
meant the simple implantation of a small patch of 
stem tissuo from u diseased specimen ill tho stem of a 
healthy plant Iho success of this method has much 
facilitated the inquiry by rendering available for 
study plants of vanous ages m all stages of the disease, 
grown under controlled laboratory conditions 

ban dal is of course a parasite, and the mquiry lias 
already demonstrated that the nature of the host 
plant probably exerts a considerable influence on the 
susceptibility of sandal to infection Ihere is in 
evidence a markod variation m susceptibility, and it 
seems likely that a study of the factors responsible 
for such vanation may open up an important line of 
advance in the practical amelioration of the disease 
Shortly before I left Bangalore in August last, 
arrangements were put in hand for a further entomo 
logical survey of sandal areas m view of tho possibility 
of an insect vector being concerned, tho circumstances 
in whioh the disease spreads lending considerable 
support to such a theory It is understood that such 
a survey will shortly be undertaken 

Roland V Nokrh 
Tea Research Institute of Ceylon 
Nuwara Eliya, Ceylon, 

July 7 

Control of Mites Attacking Stocks of Insects and 
Fungous Cultures 

Mites have long been a great huidrance to the 
experimental entomologist and mycologist Success 
ful efforts have recently been made at the Imperial 
College Biological Field Station to lull mites and their 
eggs by fumigation, without harming to any con¬ 
siderable extent insects or fungi 
Pyridine and ammonia, reoommended by Jewson 


P C RAy 
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and Tattersfield (Ann Appl Bxol, 9, 213, 1B22), 
for removal of mites from fungous oulturee, were 
found to be harmful to insects and to their food 
Pure acetylene, shown to be harmless to the larvae 
of Plodta xnterpunctella Hb , although toxic to the 
adults of kpheeixa lcuhnxMa Zell .unfortunately proved 
to be harmless to mites at any concentration Finally 
it was decided to try carbon tetrachloride and tri 
ohlorethylene, since both compounds have most of 
the properties desirable m a fumigant but are effective 
against the more resistant stages of most insects only 
at high concentrations 

At ordinary room temperatuie and humidity, 
exposure of infested cultures of the following groups 
of AepergiUue, flaws, fumigatue, tatnarxx, terrene and 
nxqer and of a spooiee of Syncephalaetrum, to carbon 
tetrachloride at a concentration of 0 6 c c /litre for 
twenty four hours, killed the mites but left the fungi 
unharmed Exposure to tnohlorethyleno for the 
same time but at half the ooncentiation gave the same 
result Fumigation of infested stocks of Calandra 
granarxa L m barley and maize, and of stocks of 
Khxzopertlia domtntca h in maize, with carbon tetra 
ohlonde at a concentration of 0 6 c c /litre for four 
hours killed the mites while, after thorough aeiation, 
the bulk of the adult insects recovered 

Tnohlorethyleno usod at a concentration of 0 226 
c o /litre for twenty four hours for the fumigation of 
stocks of Calatulra granarxa and of Sxtotroga certaleUa 
Ol in barley freed the stocks of mites while allowmg 
a useful percentage of the insects to survive 

Experiments with these insects in tubes when re 
moved from their food have shown that 

(1) Adult booties survive the fumigation, (2) moths 
and eggs of SUotroga are lulled but the larvea and pupa, 
survive , (3) adult mites are killed by exposure to 
carbon tetrachloride at a concentration of 0 36 c c /litro 
for only four hours or to tnchlorethylene at a eoneen 
tration of 0 226 c c /litre for the samo time (4) eggs of 
mites are killed by exposure to tnohlorethyleno at the 
concentration of 0 226 o c /litre for twenty four hours 
Determination of tho mites used is not yet com 
pleted 

Further details together with the lesulta of fumiga 
tion of other insects will be published shortly 

M Shafik 

Imperial College A B P Pa< f 

Biological bield Station, 

London Road, 

Slough, Bucks , Aug 1 


Sunspots and Pressure Distribution In Monsoon 
Regions 

This excellent collection of World Weather 
Records ” affords an opportunity to examine the 
mutual relation between the sunspot period and air 

F reesure distribution ovei the globe Uns relation 
have studied by computing the difference between 
mean annual air pressure (for three years) near sun 
spot minimum and that for the following maximum 
This difference I call ' effect , as does Dr Mocking, 
who introduced this expression ( Annalen der Hydro 
graphxt und mantimen Meteorology, 1918) I have 
used all pressure material published in the above 
mentioned collection, computed the differences for 
years 1811-13-1917-19, 1900-02-1906-07, 1888- 
1890-1892 94, 1877-79-1882-84, 1868-68-1870-72, 
1866-67-1869-61, 1842-44-1847-49, and so far 

as it was possible, plotted charts showing lines of 
zero effect separating the areas of positive and negative 
effect These charts show slight differences from one 
sunspot period to another , a discussion of them will 
be published elsewhere 
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While drawing the charts, the question arose 
whether there is on the earth an area where the air 
pressure effect is related always in the same way to 
increasing spottedness, that is, where on the earth 
is increase of sun spottedneas associated always with 
an increase or always a decrease of air pressure (annual 
mean for three years) ? The charts have shown that 
such an area of positive effect aotually exists and it 
covers roughly the following regions The first area 
is Central Asia about south of latitude 65° N , east 
of Caspian Sea, Mesopotamia, Persia, Afghanistan, 
Baluchistan, east Turkestan, plains of the Indus The 
second area lies north of latitude 10° and extends from 
the Arabian Sea across south east India, Bay of 
Bengal to Burma and Siam, and the third area 
embraces nearly the wholo of Australia, Java, and 
extends probably across the Indian Ocean to southern 
Madagascar and Natal 

These three fields cover approximately the greater 
of tho Indian monsoon area within the tropics 
fact that the sunspot jienod manifests itself 
always in the same way within this area suggests that 
sunsjxits affect the general oiroulation of the atmo 
sphere through pressure conditions in the monsoon 
regions Further discussion of the data computed 
for tho successive months of the year will show how 
far this conjecture is justified The area where 
the effect of the sunspot period is always negative 
was difficult to determine, examination of the maps 
seems to pomt to the fact that if there is am place 
it lies probably in a long stnp across the Pacific north 
of the equator and south of the latitude of Hawaii 
8 HanzlIk 

Meteorological Institute, 

Charles University, Prague 


Ovlparlty In a Sea-Snake ( Lmtlemudm colubrlne) 
In view of the fact that all sea snakes (Hydro 
phxxdae) are generally regarded as viviparous , 1 the 
following occurrence soems worthy of note 

A few days ago six specimens of Latxcauda colubnna 
were presented to the Raffles Museum, where they 
were put into a tank of sea water 

On the morning of Tune 6 it was noticed that 
several eggs had been deposited overnight, the num 
ber appeared to be six, but owing to the < loudy nature 
of the water it was difficult to say with certainty Two 
were removed for examination and tho remainder left 
in the water It will bo interesting to observe if any 
of these eggs hatch out It seems uncertain whether 
they would usually be laid on land or in the water 
The former seems probable,* as oviparity is usually 
associated with a terrestrial habitat, and Latxcauda is 
known to Bpcnd much of its tune out of the water, 
its broad ventral shields adapting it to shore going 
It frequently climbs fishing stakes, insinuating itself 
under the blanket of the tenant, the warmth of whose 
body it appears to appreciate On the other hand 
the eggs have not the usual leathery shell of those of 
land reptiles, but are covered with a thick skin through 
which the yolk and germinal disc are visible Possibly 
this skin will harden on exposure to the air 
Of the two eggs examined, one measures 80 mm x 
26 mm , the other 68 mm x 27 mm It was of course 
impossible to tell definitely which of the snakes was 
the parent, but it was probably the largest specimen, 
calculated as well over five feet m length 
Keepers from the various lighthouses m the vicinity 
of Singapore report that Latxcauda beoomes numerous 
at this time of the year This might be interpreted 
as a shoreward migration for breeding purposes, but 
it would be curious to find such a habit m reptiles so 
essentially tropical m habitat, m an area which is 
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characterised by the absence of seasonal change, 
and where there are very few organisms, plant or 
animal, terrestrial or aquatic, with definite reproduc 
tive periods 

Tins evidence of ovipanty seems to support the 
view that the Laticaudtnfc are the most primitive of 
the sea snakes, for although the ventral shields might 
be regarded as an advantageous redevelopment, the 
egg laying habit ean scarcely be viewed m the same 
light, and must therefore be regarded as a legacy from 
an ancestral terrestrial form 

Norman Smedlry 

Baffles Museum, Singapore, 

June 5 


1 Malooim Smith ( Monograph of the Hut Snakes Hits p i 

reiterates this statement of previous authors 

■ Hemper(quoted by Gsdow Gatub Nat Hut klptilea j 637) 
observed that the voting of this species were bom smongst the rot ks on 
the shores of low Islands and guarded for s xne time by the female 


The Dissociation Theory of Solutions, 

In Dr S C Bradford a letter on tins subject in 
Natt rf of Ang 2, he says that the vapour pressure 
of salt solutions is determined by the attractions, 
volumes and motions of the particles only This 
statement is obviously what should obtain for, 
given any three suitable physical properties a fourth 
should theoretically, be calculable from them 
Hence hypotheses such as that of dissociation or of 
association between solvent and solute, should only 
be introduced when other phenomena are contem 
plated 

Working on the assumption that three physical 
propel ties are sufficient and that the areas of solute 
and solvent are involved, I have found several 
formulae conneiting osmotic pressures (and tlieiefore 
the latio of tho vajHiur pressures of solution and 
solvent) with the volumes uieaa and concentrations 
Two of these, which embrace aqueous solutions of 
cane Hugar a. methyl glucoside and isodulcito, both 
at 0° C and 30° C give a constant, the extreme 
variations of which are about IS per cent Theee two 
(omitting for simplicity, the temperature function 
wluch is within 10 per cent of unity) aie 

(1) PwsWIN ( CIV + (*!)' + ©' + j con8tant 

(2) Pw*l 4(1 + J 41) = constant, 

where P is the osmotic pleasure u the specific volume 
of the solution, «, is the change m tho volume of a 
large quantity of solution when 1 giam of solvent is 
■withdrawn «, is the corresponding volume for the 
solute, N is the number of gram molecules in 1000 
grams of solvent If c, anil c, are the grams of 
solute and solvent, respectively, in 1 giam of solution, 
then A (where Af- and M. are the mole 

cular weights of solvent tod solute respectively) 

I hoiie to publish elsewhere a fuller discussion than 
is possible in the columns of Nati rf 

Berkeley 

Berkeley Castle, Glouoesterslure 


Photo* Electric GeUs 

The ment of a theory is so easily distinguished from 
the ment of a book in which it is adopted that we are 
not debarred, as authors, from asking F C T for 
the grounds of his “ most serious ’ cnticism of our 
volume on Photo electnc Cells reviewed in Natl rf 
of July 19, p 90 He says that the theory that 
photo electrons are the free electrons of the metal is 


“ not one which is generally accepted ’ , and gene 
rally must surely refer to the weight rather than to 
the number of opinions But what authonty can 
have greater weight than that of Sommerfeld, Fowler, 
Nordheim, and all who are developing with such success 
a theory of the metallic state ? They take it for 
granted that the photo electnc effect is one of the 
interconnected properties i harac tens tic of the metallio 
state, and that this state represents the presence of 
electrons free m Dnido s original sense, because their 
kinetic energy is determined by the temperature and 
much greater than any potential energy they may 
derive from atomic fields Then are doubtless a few 
antiquarians still fumbling with ideas of the era before 
Quantum mechanics but it seems to us that the 
theory to which F ( T objects is by now one of 
the commonplaces of modem physics 

Norman R Campbell 
Dorothy Ritchie 

Wembley, July 21 


Thk wordmg I adopted was perhaps a little un 
fortunate, as it might imply that I regarded my 
criticism as a most serious one, whereas on the 
contrary I felt that of the few small criticisms that 
occurred to mo the only one worth mentioning was 
the point about the photo electrons being only free 
electrons 

What I meant by the sentence to which the authors 
object, and what I still feel is that, despite the sue cess 
which has met the modern attempt to correlate therm 
ionic and photo i lectnc omission the authors were 
unjustifiably defimte in taking it for granted that 
only the free electrons of a inetal are emitted photo 
oloctncally It is true that an explanation of the very 
serious difficulty that the ciitical wave length is 
independent of tempeiatuie has recently been given, 
but is that really satisfying enough to establish the 
theory so surely that it becomes one of the c oinmon 
places of modem physics 7 h C 1 


The Formation of a Heterocyclic Ring containing 
Mercury Atoms 

In an earlier p&pei (Oazz Chim It, 58, 712, 
1928) I showed the possibility of obtaining some 
compounds probably containing a heterocyclic ring 
clotted on mercuiy atoms, by tho action of sodium 
thiosulphate on bimercunated anilines 

In order to complete this senes of investigations, I 
have treated o dibromobenzene m petroleum solu 
tion, in presenoe of aoetic ester with 2 jjer cent 
sodium amalgam, obtaining a crystalline substance to 
whit h I have been able to assign the following struc¬ 
tural formula 



On boiling the substance with glacial acetic acid, it 
gives, by decomposition of the molecule, o diacetyl 
mercunbenrene and benzene, 


0 HgOOC-CH, + /\ 

HgOOC - CH, + 

Ltnoi Vecchiotti 

Institute of General Chemistry of the 
R University of Bologna 
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The Ninth International 
rpHE long history and proud record of the Royal 
-l Horticultural Society is sufficient endenoe that 
horticulture has long been highly regarded in 
Great Britain, and that British horticulturists have 
known how to organise themselves in the pro 
motion of their common interests Nevertheless, 
until the meeting of the International Horticultural 
Congress in London, on Aug 7-15 last, as the result 
of an invitation delivered at the previous congress 
in Vienna m 1927, no international horticultural 
congress has previously met in Great Britain 
Whilst the congress provides opportunity for the 
mutual discussion of problems which are often of 
great scientific interest and are presented at the 
formal sessions of the congress, these meetings, and 
the excursions with w hioh they are interspersed, are 
perhaps still more valuable as providing oppor 
tunities for personal contact between workers, from 
many countries, interested in various phases of 
horticulture , at the same time the various com 
mittees set up and maintained by successive oon 
grosses give permanence to efforts to deal with 
such horticultural problems as the nomenclature 
of horticultural varieties and of the colours em 
ploved m their description, fruit culture, botanical 
gardens, the international exchange of young 
gardeners, etc 

At the dinner to the official delegatee given by 
the Royal Horticultural Society m its Greycoat 
Street Hall on Monday, Aug 11, very general 
expression was given to tho opinion that this 
Ninth International Congress had been very sue 
cessful and fully justified the hopes of the original 
promoters of this international horticultural effort 
On its scientific side, horticulture is obviously very 
closely bound up with botany, and particularly 
with the study of the physiology and structure of 
the growing plant The fact that the Fifth Inter 
national Botanical Congress followed immediately 
at Cambridge (Aug 16-23) naturally ensured a very 
representative attendance of foreign botanists, so 
that the three days devoted to communications 
upon horticultural topics showed a quite excep 
tional list of papers of great scientific interest As 
a result, three sessions, devoted to papers, were 
conducted simultaneously in the Caxton Hall, the 
papers being grouped so far as possible around three 
main topics—propagation, pomology, and tropical 
and sub tropical horticulture 

Some of the regular attendants at the Inter 
national Horticultural Congress may have felt that 
their scientific colleagues’ seal had rather outrun 
their discretion They certainly have a right to 
expect that, on these horticultural occasions, the 
botanist should make an effort to make himself 
intelligible As always, at such conferences, the 
audience had occasionally to suffer from tho m 
audible lecturer and also, sometimes, in view of the 
difficulty in darkening some of the large windows m 
one of the lecture halls, the lantern illustrations 
provided onlv intensified the obscurity of the 
lecturer’s utterances Communications might be 
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made in one of three Languages—English, French, 
or German—and this also added to the difficulty, 
as cither speaker or audience might be struggling 
with an unfamiliar medium International con 
grosses, like our own British Association meetings, 
also suffer from the speaker who reads a paper 
which will be more suitably studied in print In 
these days, when science has multiplied the 
facilities for intercommunication of ideas, there 
seems little excuse for this procedure A halting 
speaker or a speaker using an unfamiliar la n guage, 
may well read from a manuscript but at least that 
manuscript should be the condensed and vivid 
ptecis of the full account intended for pnnt, which 
an audience assembled at such pains has the right 
to expect If the speaker on these occasions will 
not learn this lesson, then time will see all the 
business of these international meetings earned on 
in informal conversations in the oomdors and ante 
rooms around large empty lecture theatres 
Such a result would be unfortunate, because the 
papers presented are always, as in the present case, 
of very great interest In the space available it is 
not possible to comment upon all communications 
The main topic indicated in advance for discussion 
at the Nmth Congress, was propagation vegetative 
and seminal Many of the papers presented dealt 
with vegetative propagation, and in the following 
paragraphs an effort is made to indicate the general 
nature of some of the very interesting communica¬ 
tions made under this head 

VBuxrAirv* Propagation 
T he practice of vegetative propagation has always 
been of great interest, because by this means alone 
can most of the remarkable horticultural achieve¬ 
ments obtained by hybridisation be perpetuated 
in the garden It also appeals to the genuine 
gardener, because every new plant presents a new 
problem in practical propagation and new peculi¬ 
arities of plant behaviour are always coming under 
notice in the propagating frames Modem com 
mercial methods now demand standardised horti¬ 
cultural produce, and this again sends the horticul¬ 
turist to renewed study of vegetative propagation 
A Cox’s Orange apple can represent a definite 
standard of quality and flavour, because all Cox’s 
Orange apples really come from one plant, the 
next generation is obviously going to see standard¬ 
ised types of cacao, rubber, coffee, tea, etc , driving 
others off the market, because they similarly will be 
the result of the successful development of vegeta¬ 
tive propagation Thus, m the present congress, 
Mr W G Freeman discussed the vegetative propa 

r tion of cacao, Dr P J 8 Cramer and Lieut Col 
Summers the propagation of rubber, whilst Prof 
H S Reed communicated a paper by Prof H J 
Webber, the Director of the Citrus Experiment 
Station at Riverside, California, upon propagation 
problems with citrus 

Some of the general considerations as to the 
development of vegetative propagation were raised 
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by Prof I H Priestley and Dr A B Stout 
Vegetative propagation is a possible method of 
propagating the higher plant because of its method 
of growth The new parts of the plant are laid 
down at the apices of shoot and root respectively 
therefore when a plant is out into pieces provided 
it still contains such growing points or regenerates 
new ones it will continue to grow Many stems 
when out from a bush thus grow on freely a black 
currant stem roots fretly at its base whilst the 
stem continues to grow and branch so from one 
stem a new bush develops from it again a stem can 
be taken and grown into a bush and so many bushes 
cart be obtained from one single bush—and thus m 
time one black currant plant may occupy square 
miles of space and yield tons of crop all the cur 
rants being as like to one another as the currants 
gathered from the original bush Iherc is still much 
discussion which Di Stout ably summarised as 
to whether such a bush can thus be multiplied 
not only indefinitely in space but also in time 
Ihe original bush would grow old and die but there 
is no clear answer yet to the question whethei the 
\oung bush still being propagated from branches 
separated from bushes within this clone —as the 
colony of vegetatively propagated plants from the 
same parent is termed—should necessanlj fail m 
vigour with the increased age of the clone 

At one time degeneration of such vegetatively 
piopagated clones of potatoes was much under 
discussion now it has hoc n shown that such vana 
tion is often the result of the accumulation of 
disease within the stock especially virus disease 
When a true seed is grown from such a stock the 
fertilised egg is separated from the parent plant 
by a barrier wall which UBiiaUAr prevents trans 
mission of the virus disease Thus the new seed 
ling starts unhampered by the virus which is now 
found in new members of the clone from the 
beginning the result is that the new seedling 
seems more vigorous than the degenerate 
descendant of the clone It is sometimes possible 
however to select bits of the clone to which the 
virus has not yet spread and then by multiplying 
the new pieces of the clone from the virus free 
stock it seems possible to get it back in all its 
pristine vigour At least such work as also the 
cases of vegetatively propagated seedless bananas 
and breadfruit trees etc snow how dangerous it 
would be to attempt to set a limit at present to 
the potentialities in vegetative methods of pro pa 
gation 

At the same time it has its very striking 1 mute 
tions Dr Auchter of the Department of Plant 
Industry Washington ISA illustrated this very 
vividly m his account of recent Amencan work on 
rooting cuttings of fruit trees especially apple 
V ery few varieties of valuable scion apples can be 
propagated upon them own roots because it is so 
difficult to get branches from these trees to root 
when removed and put m the soil Dr Auchter 
described some very interesting experiments of 
Dr Gardner at Maryland in which 100 per cent 
success had been obtained instead of the usual 
1 per cent or 0 per cent the branches having been 
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previously bound with block tape near the base 
since growth commenced and whilst still on the 
tree—curiously enough m this experiment the 
buds on these rooting shoots failed to grow out 1 
Dr Auchter also brought to light the veiy interest 
mg fact that propagation of seedling apple trees 
by either stem or root cuttings can often be sue 
cessfully accomplished although the same methods 
are quite unsuccessful when tried with the same 
tree w hen it is several years old Dr Niels Fsbjerg 
also described attempts to root scion apples m 
which some success had beet met with whilst 
Dr H A A van dtr Ltk directed attention to 
the significance of the presence oi pre existence of 
root initials m fav unng rooting Lxternal con 
ditions in rooting cuttings were especially con 
sidored in comm uni cations (by Miss Mary E Reid 
and Dr P W Zimmerman from the Boyce 
Thompson Institute for Plant Research "ionkers 
USA) whilst the very considerable practical 
success obtained in cutting propagation at the 
h dm burgh Botanic Gardens was described and 
illustrated by Mr L B Stewart 

In spite of the aelvance that is slowly being made 
in this difficult held the difficulty in propagating 
many desirable woody plants as cuttings results in 
their appearance as scions raised into the air 
upon the root systems of an ther jlant with which 
they are in union tl rough the process of budding 
or pafting 

Around the Mediterranean these practices are 
still utilised in various forms with the olive and 
the vine and were discussed very fully by Dr 
Mamcli Calvino (Italy) Prof Dr H Faes (Switzer 
land) whilst Prof Ravaz (Montpelier) argued 
again the much ehseussed problem as to the re la 
tive influence of stock and scie n upon one another 
Prof Ravaz concludes that there is no reciprocal 
influence of stock and scion upon one another in 
vines the colour shape size and flavour etc of 
the grapes varying as much in a done upon its 
own roots as when carried on various stocks The 
general question at issue here is of great com 
ploxity and magnitude and it is well worth while 
multiplying efforts to obtain scion varieties upon 
their own roots as urged by Dr kebicrg so that 
the performance of such plants may be compared 
with the performance of the varieties upon different 
stocks m the critical atmosphere of the expen 
ment station Where this is not possible then the 
expenraent station following the lead of Fast 
Mailing will certainly toy to study the perform 
ance of a clone of scion upon a umfoim clone of 
vegetatively propagated stock rather than upon 
different seedlings with of course varying growth 
vigour 

It is another question however and one keenly 
debated in horticultural circles now whether the 
commercial propagation of seedling stocks should 
be replaced entirely by the vegetative propagation 
of stocks In the L nited States as m the British 
Dominions orchards of root acreage have sprung 
into being within the last few deoades m which the 
scions have been budded or grafted upon seedling 
stocks because of the relative simphcity of this 
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method On one hand, it is argued that it is not 
sufficient for horticultural standardisation, whioh 
has to meet stringent modem commercial require¬ 
ments, that the scion should be a clone, bo that the 
produce of one variety, whilst plucked from the 
branches of one and the same plant, may be 
nourished on those branches through the roots of 
countless different varieties On the other hand, 
it is argued by the practical man, in the light 
of horticultural experience, that a Cox’s Orange 
soion gives a Cox’s Orange apple whatever the root 
system may be, and Prof Revaz's experience with 
vines seems to endorse this conclusion 
Whilst it is agreed that certain stocks, dwarf 
mg ’ stock, modify the habit of the tree in that they 
oause dwarfed growth and early bearing there is 
no evidence that the quality of the scion fruit is 
modified and provided that ordinary care to 
select vigorous seedlings is shown, there seems 
little doubt that uniform orchards of the scions 
are obtained—uniform because the stock is not 


limiting appreciably the natural vigorous full 
growth of the scion 

Much work still remains to be done upon this 
interesting problem , the interchange of comment 
and criticism at the congress is a good augury for 
the report of progress at a later oongrees, whilst 
some of the contributions show the interesting 
range of the problems Thus, Prof N F Hansen 
(Dakota, U 8 A ), Dr L Filewicz (Poland), and 
Dr J Smolak (Czechoslovakia) joined in a sym 
posium upon fruit oulture problems in regions 
where frost damage is frequent and severe In 
the couree of this discussion, Dr Filewicz pointed 
out that oertain apple trees whioh are susceptible 
to frost in central Poland resist the winter after 
top grafting with a more hardy variety Dr 
Filewicz described some very remarkable expen 
mentis in keeping frost injured trees alive and 
bearing by making new unions between shoots 
thrown up from the roots and buds on higher 
branches still capable of growth 


An Elizabethan Colony of Craftsmen. 

By Dr E F Armstrong PBS 


fpHOSE who walk the fells of the Lake Distnct 
JL will not have failed to notice the abandoned 
copper workings which scar the hillsides in many 
places, notably at Manesty and elsewhere in 
Borrowdale, near btair and at Goldscope in the 
adjacent Newlands Valley, at Grasmere, in the 
Vale of St John and in other localities Whilst it 
is common knowledge that these represent ancient 
mines dating from the time of Elizabeth, only the 
few are aware how umque and interesting a burton 
cal story is attached to these visible relics of bygone 
days It has relation to the formidable enterprise 
of bringing from Germany to the Keswick dales a 
little colony of workmen and experts in the mining 
and smelting of copper It needs very little imagi 
nation and knowledge of the existing conditions in 
England at that time to picture the dales as then, 
surely very remote from medieval civilisation par 
tioularly when it is remembered that tho Lord 
Warden was watching the fords to hold back the 
Armstrongs and the Grahams but a few miles north 
of where the craftsmen in Borrowdale were to be 
engaged in their peaceful activities 
Though the enterprise was m the end a business 
failure, it left its impress on the distnct in numerous 
ways, as witnessed by many mixed marriages with 
the dalesfolk, by German words absorbed into the 
local dialect, by place names the details of all 
these afford a fascinating study m local history 
Far more important, however, in its ultimate effect 
on the prosperity and future of the distnct, must 
have been tne spending there during the life of the 
venture of upwards of £100,000, ana that at a time 
when money was worth several times what it is to 
day Although many of the fortunes made locally 
wore lost for King Charles, this undoubtedly led to a 
development of the Lake country, both then and 
afterwards, quite out of proportion to its macoess 
jJiUwad if J fel character, as well as to the provision 
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and maintenance of routes and roads to Newcastle 
via Barnard Castle and to tho south in advance of 
the turn s Leland, whose ‘ Itinerary ' was w ntten 
about tho year 1545, calk Keswick a poor little 
market town Elsewhere wc read of the Lake 
country being almost terra incognita until the pubh 
cation of the letters of Gray, the poet It is a satis 
faction to those who are lighting for the preservation 
of tho natural beauty of the district to day to remem 
ber that Gray s later letters, especially those from the 
Lakes in 1769, show before those of most others the 
rising sense of the picturesque in literature 

The known facts relating to the settlement com 
piled from local sources have been supplemented in 
an altogether unexpected manner by the discovery 
at Augsburg of the original account books of the 
German firm, Haug, Langnauer and Co , including 
twelve volumes of manuscript which are the actual 
joumak wntten at Keswick and sent first to Hans 
Lonei, the agent in London, and by him, after Borne 
added pages of balancing, to Germany These have 
been rendered available by W G Collingwood m 
1912 m a publication of the Cumberland and West 
morland Antiquarian and Archaeological Society 
The value and interest of this find is very great 
when it is remembered that the earliest known 
English diaries come from the late sixteenth century 
ana that some of them grew out of a punctilious 
habit of keeping accounts More than the usual 
bald facts of the financial operations began to be 
added, and the entries became amplified, so that 
one finds in them as here the ancient day spread out 
before us in considerable detail 
The Company or Society of Mines Royal was 
founded in 1564, when an indenture was made be¬ 
tween the Queen on one part and Thomas Thurland 
and Darnel Heohstetter on the other, to search, dig, 
try, roast, and melt all manner of mines and ‘ urea 1 
of gold, silver, copper, and quicksilver in a number 



August 30, 1930] 


NATURE 


317 


of oountiea The Queen was to have one tenth of 
the precious metals and one twentieth or 2v* per 
owt on the copper 

Heohstetter proceeded to form a company with a 
number of prominent shareholders including Lords 
Burghley Pembroke Leicester and Mountjoy In 
1566-87 parties of German workmen were brought 
from Sohwatz to Keswick A nch mine w as very 
soon found at Newlands on the manor of the Farl 
of Northumberland in 1566—the Germans called 
this Gottesgab a name which locally became 
Goldscope The Bari stopped the working after a 
time olaiming the solo right to the minerals His 
suit against Hie Queen went before all the judges 
and barons of the Exchequer in 1568 when it was 
decided by a majority that as there was more gold 
and silver than copper and lead in these mines the 
Queen was within her rights in claiming them A 
strange miscarriage of justice this and an early 
example of faulty analysis (') particularly as it re 
mained the leading case regarding Royal rights m 
mines until the time of William III 

Hechstetter a accounts were made up seven times 
a year they enable us to picture almost every 
happening in the life of the colony 1 or example 
in 1569 we find complete accounts amounting in 
all to £21 9s for building the men s bathroom 
Whereas the company bore the expenses and out 
lay the men agreed to repay this afterwards out of 
club money and fines At that time apparently 
the use of baths was frequent in Germany both in 
private houses and in pubhc baths it is stated that 
the hot bath was used as an antidote to immoderate 
drinking Wine for the colony was bought by the 
tun or c ask and resold to the men at a price which 
made no profit there are entries of its purchase 
at Newcastle at Kendal and at Cockermouth in 
the last instance from Henry Fletcher the well 
known merchant who had entertained Mary Queen 
of Scots on her landing at Workington a few months 
earlier (May 15 1568) when she fled to England 
after the defeat of her army at Glasgow 

The smelt houses wi re begun in the summer of 
1366 at Brigham on the Grete half a mile from 
Keswick Within a year Thurland confessed that 
they were more chargable than he had imagined 
an experience which has been repeated by most in 
ventors of new processes down to this day Hoch 
stetter persevered however and did well to create 
in a oountry so barren of facilities a cluster of work 
shops and machinery so famous as to make Camden 
at the end of the century write not w ithout admira 
tion to those that behold it Alas 1 Ihe pro 
gress of actual smelting was accompanied by the 
devastation of the woods far and wide local labour 
being used for this purpose though skilled oharcoal 
burners were imported from the Midlands An 
attempt was made to form charcoal bunung 
stations m Ireland at a time when the opposition 
of the Earl of Northumberland made local supplies 
difficult 

There are items in the accounts of 1569 for the 
carnage of sea or stone coal from Cockermouth and 
from Workington and a payment of Is 4 d for a man 
to watch for several nights over the coal at the 
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smelting house for ftar of it burning this seems to 
have been their first practical introduction to 
mineral coal One Anthony Dedunan was pro 
mined £20 if he found coal mines near Keswick 
there is an entry of £4 in hand and 3s 4d earnest 
mom y No coal was found but he spent a good 
deal m this fruitless si arch 

Although the first royal oharter to dig coal in the 
Castle bieldH was granted m 1239 by Henry III to 
the freemen of Newcastle and the coal trade be 
came an important branch of commerce within 
fifty years apparently it was not in general use in 
provincial towns until the reign of C harles I These 
journals must be the first records of coal being 
w orked in Cumberland for it was not untd a hun 
drtd years later that Whitehaven became a busy 
export centre chiefly to Ireland and Scotland 

Ihe mints workshops and houses were lit with 
tallow candles but in November 1570 there is 
mention of a sample of train oil which soon after 
w ards was used in the mines Although according 
to Hakluyt whale fishing began somewhat later 
than this date it is known that a number of bng 
lish ships were fishing off Iceland about this time 
This is probably one of the first uses of the oil in 
England 

I ht original businessof Haugand Co was drapery 
and at first they tried to sell silk and satin and other 
costly stuffs at Keswick disposing of more than 
£400 worth 

The mines were worked to some extent by what 
is called tnbuting the miner chose his own 
place hewed at his own pleasure and was paid a 
percentage on the v alue of the ore he got He paid 
tor his own candles and tools Apparentl\ the 
earnings bv this method were verv uneven The 
system survived to the end of the jienoel of eopper 
mining at Comston 

The details of one of Hechstetter s journeys with 
three others from Augsburg to London show how 
he travelled by cart from Speir to Mainz hired a 
boat to Cologne then a covered carnage to Antwerp 
thonce to Calais how is not stated across the 
water to Dover which cost £2 6« horses to Graves 
end and from thence to I ondon by boat The 
customs at Dover extracted 16s dutv 1 The same 
paragraph contains the item a poor German in 
chantv Is 

In spite of the entrgy of Heohstetter and his 
associates the enterprise did not prosper financially 
we are told that notwithstanding very considerable 
quantities of copper had been won the difficulty of 
finding a market was accentuated in 1571 owing 
to the depression of trade in b ngland during that 
year There is a long and somt what despairing 
letter from I angnauer in Augsburg to I oner in 
London who m consequence approached the Queen 
probably through Leicester begging her very 
materially to increase the amount of copper ordered 
from the company 

A little later fresh impulse was given to the busi 
ness by the addition of coppersmith s work that is 
the making of kettles pots and pans for which 
skilled men were again imported from Germany 
An artistio craft was thus very early introduced 
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into the dales, which to-day the school of industrial 
art is perpetuating. 

In 1578, Loner left the business, but Hechstetter 
struggled on for a few years : the company was re¬ 
constructed by Thomas Smyth in 1580. His enter¬ 
prise prospered for some years, mines being opened 
also in Cornwall and South Wales, but by 3 597 the 
Keswick works were in difficulties again A little 
later, in 1600, an inquiry into the condition of the 
northern mines showed that in thirty-six years, after 
paying £4500 to the Queen, £68,103 had been made 
by the sale of metal, and the expenses had been 
£104,700 plus a capital outlay of £27,000. Nearly 
all the money, found and lost by Augsburg and 
London merchants, had been lavished in the 
dales. 

The smelt houses were destroyed at the Civil 
Wars, probably in 1648, and many of the 
slain. 


Certain points in this very slight sketch of the 
colony in the dales are outstanding; one, the effeot 
of the intermarriage of the Germans with the dales- 
folk in promoting some of the energy and intelli¬ 
gence for which the ‘ old stocks ’ were remarkable, 
which together with the then large sums of money 
Bpent locally by the enterprise have had a far-reach¬ 
ing effect on its subsequent prosperity and develop¬ 
ment , the other, the close parallelism between the 
trials and tribulations, both teohnioal and financial, 
in starting a new industry three hundred and fifty 
years ago and to-day. Very little profit in this 
respect seems to have been gained by experience ; 
indeed, it appears axiomatic that the first venturers 
will not reap material rewards Then, as now, we 
cannot withhold admiration from the Gorman crafts¬ 
men for their willingness to try new ideas, new 
lethods, with scientific thoroughness and ex- 
I actitude. 


Obituary. 


Prof H. H Ti'rnkr, FRS 
HE death of Prof H. H. Turner occurred s 
Stockholm, where he was attending the meet¬ 
ings of the International Union of Geodesy and 
Geophysics Just before the afternoon meeting on 
Saturday, Aug 10, he fell forward on the table 
His colleagues at first thought he had merely 
fainted, but the doctor who was called found that 
he had a severe attack of cerebral hemorrhage and 
had him removed to the hospital His wife was 
informed and hhe and her daughter went at once 
to Stockholm by aeroplane He died on Wednesday, 
Aug 20, without recovering consciousness 

Herbert Hall Turner was born at Leeds in 1861, 
and went to the Leeds Modern School and then 
to Clifton College He obtained a Major Scholar¬ 
ship at Trinity (Allege, Cambridge, was Second 
Wrangler in 1882 and second Smith’s Prizeman 
in the following year. Ho became Chief Assistant 
at the Royal Observatory, Greenwich, in 1884, 
shortly before his election to a fellowship at Trinity. 
He soon became interested in the problems of 
fundamental astronomy and made researches on the 
R-D discordance of the Greenwich transit circle. 
He elucidated but did not find a complete ex¬ 
planation of this still unsolved problem of the per¬ 
sistent difference between the zenith distances of 
stars from observations taken by reflection from 
mercury or directly. It is still in doubt to what 
extent this is duo to flexure of the instrument, the 
differences of temperature in the observing room 
from that outside, and other instrumental causes. 
Turner made series of observations of the tempera- 
in different parts of the room, and varied the 
iditions in which the observations were taken, 
taking the direct observation before that made by 
reflection. 

A leading part was taken by Turner in a deter¬ 
mination of the longitude of Montreal. This was 
determined in three links : Greenwich-Watervilie, 
Wtferville-Canso, Canso-Montreal. The difference 
rifafcigitude Montreal-Washington being already 
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known, the longitude of Washington was thus 
determined. The result obtained bv this compli¬ 
cated senes of connexions agreed closely with the 
direct determination found m recent years with the 
assistance of wireless signals The difference of 
longitude Paris-Greenuicn was twice determined 
conjointly with French astronomers Here the 
results w'ere not accordant, as in both series the 
French obtained a larger value than the English 
observers. Accordant results were not obtained 
until 1902. 

Turner took part m a number of eclipse observa¬ 
tions, and, like other astronomers, suffered from the 
vicissitudes of weather. At one of these expedi¬ 
tions, a brother-astronomer was seriously ill with 
fever With characteristic kindness, Turner de¬ 
liberately read the thermometer wrongly to the 
patient, and so cheered him that his temperature 
fell before the end of the visit. For the eclipse of 
1890, in Japan, Tumor introduced the use of the 
cedostat M Lippmann had pointed out that a mirror 
turning on an axis in its owm plane at half the speed 
of the earth’s rotation and pointing to the pole 
gave a stationary image of the entire field. Turner 
realised the great convenience of this for photo¬ 
graphy of the sun at eclipses, and, with his friend 
Dr Common, designed instruments which have 
served English observers in many subsequent 
eclipses. The weather was unfavourable in Japan 
: in 1896, but Christie and Turner had good fortune u 
I India in 1898, Newall and Turner in Algiers in 1900, 
and Turner and Bellamy in Egypt in 1905. He 
went to Paris for the eclipse of 1912 as a spectator, 
as the duration of totality was too short for serious 
observation; and at the eclipse which passed over 
England in 1927 he and Dr. Knox Shaw had only 
partially favourable weather at Southport. 

Turner entered heartily into the scheme for the 
International Photographic Map of the sky in¬ 
augurated at Pans in the late Eighties. Christie 
obtained one of the standard astrographio tele¬ 
scopes made by Sir Howard Grubb for Greenwich, 
Gill one for the Cape, Pritchard for the University 
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of Oxford, and othen were obtained by the Aus¬ 
tralian observatories at Perth, Melbourne, and 
Sydney. In November 1893, Turner contributed 
to the Royal Astronomical Society a short and im¬ 
portant paper on the method to be employed in the 
determination of the positions of the stars from the 
micrometrie measures of the photographs, a method 
which has been generally adopted by astronomers 
After the death of Pritchard in 1893, Turner was 
appointed to succeed him as Savilian professor of 
astronomy at Oxford, and earned out the part of 
the work allotted to Oxford with great energy 
He took the line that the short exposure photo- 

S hs, which would give the positions of some two 
on stars, should be measured and the rect¬ 
angular co-ordinates of the star-images published 
promptly with such additional data as were neces¬ 
sary for the determination of the accurate positions 
of the stars. He urged this very strongly, and on 
the formation of the International Astronomical 
Union was, on the nomination of the iirst president, 
M. Baillaud, appointed chairman of the Com¬ 
mittee dealing with the International Photo¬ 
graphic Map of the Hoavens. His efforts have 
brought the scheme much nearer completion than 
it would otherwise have been. After finishing the 
Oxford section, he measured photographs belonging 
to other observatories, and was largely instru¬ 
mental in getting the observatory of the Nizam of 
Hyderabad to take up the photography and 
measurement of a zone allotted to an observatory 
which had later been unable to carry out the work 
Among other interesting by-products of the work, 
Turner found that owing to ourvaturo of the field, 
the photographs which were in critical focus at a 
distance of 30' or 40' showed far fewer stars at the 
centre of the field than at this distance. 

Turner was a delightful popular exponent of 
astronomy, with a natural facility for speaking He 
also wrote several popular works on astronomical 
subjects. His short ami lively contributions to the 
Obgervaiorym&g&zme," From an Oxford Notebook,” 
w’ere widely read and appreciated. Some of these 
consisted of amusing incidents or historical remini¬ 
scences interesting to astronomers. Others con¬ 
tained references to the current work and publi¬ 
cations of other atronomers, with friendly criticism 
and appreciation. 

On the death of his friend Prof. Milne, Turner 
took charge and largely extended the organisation 
which Milne had formed for the collection of seismo- 
graphic records from all parts of the world. Milne- 
Shaw seismographs, comparatively inexpensive in¬ 
struments devised by Milne, but improved greatly 
by Mr. Shaw of West Bromwich ami manufactured 
by him, have been installed all over the world and 
the times of different phases of the shocks were 
reported to Turner at ‘Oxford. As in the Astro- 
graphic Catalogue, he attached great importance to 
the prompt collection and publication of these data, 
which have thrown great fight on the internal con¬ 
stitution of the earth. Turner made frequent har- 
monk analyses of earthquake records with the view 
of finding correlation between them and other 
astronomical and meteorological phenomena. ^ 
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His disposition marie Turner like work in co¬ 
operation with other people. He always enjoyed the 
international meetings of astronomers and other 
men of science He invited the International Solar 
Union to Oxford in 1907, and attended the meetings 
at Meudon in 1904, at Mt. Wilson in 1910, and at 
Bonn in 1913. He was also a Royal Society repre¬ 
sentative at the meetings of the International 
Association of Academies. At the meetings of the 
International Astronomical Union he has been 
president of the Committee for the Photographic 
Map of the Heavens, and at the International 
Union of Geodesy and Geophysics, president of the 
Section of Seismology He was secretary of the 
British Association from 1913 to 1922 

Turner will be greatly missed at the meetings of 
the Royal Astronomical Society, W'hich he attended 
with the greatest regularity. He has served on the 
council for forty-three years, and has been secretary, 
president, and foreign secretary of the Society At 
the council meetings he invariably took a charitable 
view of a doubtful paper, and at the meetings never 
failed to compliment a young author on his re¬ 
search At the dining club after the meetings he 
was secretary and Glaisher president, to the great 
satisfaction of the members, for many years. On 
Glaisher’s resignation owing to failing health, 
Turner became president, and continued to delight 
and enliven the gathering by speech ami occasion¬ 
ally by song He took a great interest in other 
people’s work, including modem developments, and 
was a very kindly and genial colleague, w hose death 
will be mourned by astronomers all over the world. 

Prof Turner was elected a fellow of the Royal 
Society in 1896 He was a corresponding member 
of the Paris Academy of Sciences, and he received 
the Bruce medal of thp Astronomical Society of the 
Pacific in 1927 Ho was given honorary doctorates 
by the Universities of Lewis, Sydney, Wales, Stras¬ 
bourg, Durham, and California. F W. D. 


Prof. J F. Pompeckj. 

Dr. Josef Felix Pompeckj, professor of geology 
and palaeontology in the University of Berlin, and 
Geheimer Bergrat, died on July 8, while still in 
the midst of his activities He was bora in East 
Prussia on May 10, 1867, and graduated as Ph.D. 
at KOnigsberg in 1890, with a thesis on Trilobites. 
He had a varied official career, beginning in 1891 
as assistant in the geological institute at Tubingen, 
and removing two yeare later to Munich, where he 
was both a curator m the Palaeontological Museum 
and privat-docent in the University. In 1904 he 
became professor in the Agricultural Academy at 
Hohenheim, and in 1907 he was promoted to the 
professorship of geology first m the University of 
Kbnigsberg and then in the University of Gottingen, 
where he followed A. von Koenen. He remained 
at Gottingen for six years, and in 1913 returned to 
TQbingcn as professor in succession to E. Koken. 
In 1917, on tne retirement of his old teacher, W. 
Branca, he was appointed professor in the Univer¬ 
sity of Berlin, and in 1925-26 he served his term 
as rector of the University. 
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Prof Pompeckj was especially insistent on the 
necessity of studying sedimentary rocks and fossils 
together and all his researches were guided by this 
idea In continuation of his doctoral thesis he 
began by studying the Inlobites and other early 
Palaeozoic fossils and their distribution in the 
various rocks in which they were found Ht 
published papers on Tnlobites and on the Cambrian 
formations of Bohemia Sardinia and other regions 
In his latest years he returned to the same subject 
when examining the boulders on the north German 
plain His most important work however was on 
the stratigraphy of the Jurassic formation especially 
of Wflrttemberg but also of the Arctic regions from 
which he examined several collections of rocks and 
fossils In this connexion he became an authority 
on certain groups of Ammonites and other Mollusea 
He was ever m search of general principles and his 
addresses on the former extension of seas (1909) 
on race persistence among Ammonites (1910) on 
the origin of the copper alate(1920) andonenviron 
ment adaptation and struggle in the light of 
geological research (1925) are full of interesting 
and valuable suggestions 

Outside the University Prof Pompeckj also 
took his full share in promoting geological and 
paleontological science For many years he was 
one of the editors of the Palaeontographtca Geo 


loguche und PalaoMologitche Abhandhtnaen, and 
Newt Jakrbuch fur Mineralogy etc and he was 
an active member of the German Geological Society, 
of which he was several times president The 
Geological Society of London expressed its apprecia 
tion of Prof Pompeckj s contributions to scienoe 
by electing him a foreign correspondent m 1925 


We regret to announce the following deaths 
Dr Henry Fiaaer formerly director of the Institute 
for Medical Research Federated Malay States when 
he made valuable contributions to our knowledge of 
ben ben bacillary dysentery and leprosy on July 17, 
aged fifty seven years „ 

Mrs Albert Howard Second Imperial Economic 
Botanist to the ( ovemment of India who was 
associated with her husband in the work of the 
Instit itc of Plant In lustry Indore ( n A.ug 18 aged 
fifty throe years 

His ( race the Duke of N rtlumlerland K (» 
president of the Royal Institution and t hancellor of 
the I mversity of Durham on Aug 23 aged fifty 


years 

Dr George W Patterson associate dean of the 
College c f Lngineenng of the University t f Michigan 
know n for wc rk i n standards of electrical i urrent on 
Mav 22 aged sixty six years 

Prof ( mad v n Seelhi rst j rofess r c f agriculture 
in the Lniversity 11 < fittingen author cf Handbuoh 
der Mix rkultur on July fl aged seventy seven years 


News and Views 


The anniversary ad Ircss of Mr C R Peers proei 
lent of the Society of Antiquaries which is printed in 
full m Ihe Antxquarxet Journal for Inly ranged over a 
wide variety of toj ics in archeeological research not 
the least interesting section being his review of cm rent 
activities m the field A matter of special interest to 
the readers of Natuhk in viow of recent corresj ond 
ence in our columns was the reference to the re 
searches of Mr Reid Moir and Mr Burchell on the 
boulder clay of Norfolk and Yorkshire Touching 
upon the archaeological aspect of their work he pointed 
out that in common with other recent research it 
tended to contract still further the distinction which 
has been drawn between the culture of pahi olithio and 
neohthio man B or these glacial deposits have been 

found to contain an apj reoiable number of flints which 
were surface deposits before the clay was laid down 
and are therefore indubitably of palaeolithic date 
yet of a type which would generally be regarded 
without question as being neolithic Such a classifies 
tion he said can no longer be accepted and palaeolithic 
man would appear to have made a most impressive 
invasion of what till late was neohthio territory 

In dealing with tesearoh in the held Mr Peers 
referred m some detail to the conditions in which 
excavations are being carried out under the auspices of 
the Society of Antiquaries at Colchester and bt Albans 
A preliminary account dealing with the first fortnight s 
work at St Albans appeared in the Manchester 
Guardian of Aug 14 The prospects are indeed 
tng There are already indications that it may 
iibie to fix with some certainty the date of the 
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great defensive Roman wall assigned by Borne to the 
first by others to the third century A » If further 
investigations confirm that it is of hist century date, 
as the evidence at present suggests it will also fix the 
date of the London wall which is identical in con 
st ruction with that at St Albans and m both cases 
will demonstrate the correctness of the view which 
holds that these cities were walled after the suppression 
of Boudioea h rebellion 1 he entrance gates of tho 
town have been unearthed and the foundations of one 
of the two flanking towers usually found with such 
gates have been laid baie Verulamium has a history 
stretching from j rehistono times to the fifth century 
A D This is unique in Britain and with the view of 
throwing light on its Celtic culture and on the later 
phases in its history Mrs Wheeler is excavating 
houses front mg on Watling btieet within the town 
Three have now been unearthed They show that 
after the Roman occuj ation the Roman art of building 
was lost but a remarkable pot unearthed from the 
beaten clay floor which had been laid down over the 
teeselated pavement suggests that the Roman taught 
art of j lottery was still practised in degenerate form 

We have received an interesting communication, 
unfortunately too long to print m full from a corre 
spondent W W L commenting upon the views ex 
pressed in our article Education Environment and 
the Criminal (Natuxb July 12 p 45) The writer 
directs attention to the arguments and assumptions 
typified m that article and urges that the attitude of 
science to day countenances a self expression de 
manded for unregulated and uncontrolled impulses 
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and selfish desires, while negleeting the means whereby 
the true individuality of man can evolve and find self 
expression Finally, our oorres]>ondent asks whether 
if human beings have no conscience, no jisyoho 
spiritual nature, no evolutionary objective does it 
matter what they do ? W W L a letter raises a 
question which is becoming increasingly important m 
modem life, namely, the relation of science and ethics 
but the form in which the criticism is made suggests 
an application of a moral standard as a test of the 
validity of scientific reasoning which would stultify 
resoaroh Ihe research worker as such whatever his 
duty towards humanity and his fellow citizens as an 
individual m dealing with scientific data is concerned 
only with the truth—the facts and the inferences 
from those facts It is m the application of scientific 
conclusions to the problems of life that the ethical 
standard comes into operation It is not for tlio 
psychologist or the sociologist to sjieak of the higher 
and lower impulses in the sense used by our corre 
spondent These are distinctions for the social re 
former who applies the conclusions of the psychologist 
and the sociologist relating to these phenomena in 
dealing with his own special problems of social 
reform 

An article by Prof Raymond Dait in the rimes of 
Aug 2 1 gives an account of some results obtained in 
c\ca\ating the Mumbwa Caves during the last three 
months by the Italian scientific expedition operating 
in Portuguese bast Africa South Afuca and Southern 
Rhodesia under Capt Attilia Gatti and Prof Lidio 
Cipriani Mumbwa is approximate!} 130 miles south 
west of Broken Hill wheie Rhodesian man was diH 
covered The excavations revealed strata with 
implements ranging from the most recent types of 
stone age implements to Moustonan but the most 
interesting find was that of a peculiai type of non 
smelting furnace at a depth of six feet below the surface 
above it and eight feet below the sui face at the mi Idle 
of the cave I his is the first occasion on which a 
smelting furnace has been discoveied m South Africa 
in conditions which permitted of an archaeological 
dating On one side of the furnace was a gieot 
accumulation, 2 ft 3 ft thick, of ashes burnt rock 
incinerated bones day slag and of quaitz and metal 
showing the action of fire On the other side betwee n 
the furnace and the cavern wall were human bun ala 
Two of these which were carefully cxc avated showed 
that the bodies were buried in sepulchiea of stones 
piled beehive fashion and suppoited by earth The 
skeletons were all of Bushmen The furnace stratum 
and overlying earth were filled with quartz flakes and 
implements of middle and late stone age typo and 
one foot below the furnace was the Moustenan level 
with implements of ironstone similar to that which 
attiacted the iron smelteis In the superficial deposits 
were found occasional iron anow heads and pottery, 
these probably of Bantu origin 

It is obvious, in view of the peculiar archtcological 
conditions m South Africa that the matei lal discovered 
by Capt Gatti and Pi of Cipnani is susceptible of 
very diverse interpretation Prof Dart himself re 
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gards the furnace culture as coeval with the later phase 
of the palaeolithic and as the introduction of a superior 
race into an Africa still m the throes of the stone 
age The continuation of the stone age culture 
relatively unaltered he holds shows that tho local 
inhabitants were uot initiated into the mysteries of 
the smelters It is further suggested that this evi 
dence points to an antiquity for a knowledge of 
iron smelting in Rhodesia of 3000-4000 years the 
sujicrfic lal supposedly Bantu finds being pet haps 2000 
years latei Piof Dait goes on to point out that 
when as the Zimbabwe culture usually associated with 
mining and motal working has been attributed recently 
to a Bantu people of about 400 to 600 years ago we 
now have in the Mumbwa cave evidence that motal 
lurgy was being actively prosecuted in the Zambezi 
watershed thousands of years ago Prof Dart s oon 
elusions may be soundly based but in default of a 
more piecise nomenclature for Ihe implements in 
accordance with the generally accepted classification 
of South African stono age cultures they are difficult 
to appraise Implements of late stone ago type 
in bouth Africa might be of any date Nor is it 
possible to say that tho smelters culture is of Bushman 
origin on tho evidence of burials which might be 
intiusive or exphe able in other ways imless the proof 
of their c ontemporaneity is more convincing than has 
been shown at present More precise mfoimatlon as 
to the type of the furnace which differs from that 
of the Bantu may furnish some clue If fuithet 
examination of tho data supports Prof Dait s dating 
this m a discovery of fust rate impoitanre in an\ 
event it is extiemely interesting 

Auoust Andk£k staited from Danes Island Spits 
borgen on July 11 1807 with two companions Drs 
Strindberg and braenkel to drift across the north 
pole by balloon Ample s ipplies of food and smmu 
mtion were taken the capacity of tho balloon was 
increased by 100 cubic metres t > 4800 cubic metres 
and the fabric strengthened by additional coats of 
varnish but the risks were ileai ly great An ir6e sent 
messages by pigeons up to July 13 whon their position 
was lat 82 long 16° F After that nothing was 
heard of the party Now aftei an interval of thirty 
three years comes the report that the bodies of 
Andre* and om of his companions have been found 
on White Island branz Josef I and It seems that a 
paity fiom the Norwegian expedition cairying out 
investigations m Spitsbergen and the Arctio Ocean 
under Di Horn landed on tho south west of White 
Island on Aug 6 and found traces of a camp near the 
coast b urthor search led to the discovety of a boat 
and sledge with notebooks mstturnouts, and other 
equipment marked Andr6e s Polar b xpedition, 
1897 and neai by was Andr6e s body Another 
body was found some distance away and between 
some great atones m a cleft m the rooks Both bodies 
have been well preserved by the intense cold, and their 
discovery is thought to be due to the unusual warmth 
of the present season The remains of the expedition 
have been put on board the Bratvaag, the ship carrying 
the Norwegian expedition, which is due to letum to 
Tromsfi eaily m September 
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The preservation of memorials to famous men of 
science should be regarded as a duty We are glad, 
therefore, to reoord that the tomb of Sir Humphry 
Davy in the old cemetery of Plampalais m Geneva, 
which had fallen into disrepair, has not only been 
renovated but also that arrangements have been made 
for it to be suitably cared for in the future Davy died 
in Geneva on May 29, 1829, while on his way home 
from Home, and the funeral, arranged by de Candolle, 
the eminent botanist, was attended by a large number 
of the citizens of Geneva Last year on the centenary 
of Davy’s death the J acuity of Science of the Univer 
sity of Geneva visited his tomb and laid a wreath upon 
it Through Dr R Fleming, of the Physiological 
Laboratory, Geneva, the attention of the Royal Insti 
tution was then directed to the state of the monu 
ment, anil thanks to the action of that body and the 
collaboration of Su Humphry Davy Rolleston, it has 
been possible for a complete restoration of it to be 
earned out 

According to a recent Daily Science News Bulletin 
issued by Seienc e bervite, Washington, D C , a cunous 
phenomenon was recently observed by the General 
Electric Company engineers who operate the broad 
easting station WGY (Schenectady, USA) Having 
solved the problem of broadcasting waves in the 
broadcast band with 200 kilowatts, they attempted to 
broadcast waves of short wave length using similar 
large power With a power of 35 kilowatts brilliant 
brush discharges flashed and wavered round the 
antenna when the carrier wave was modulated with 
the current from the microphone m the Btudio The 
earner wave alone had no effect on the air near the 
antenna It was only when it was modulated that 
violent corona effects were observed These discharges 
caused the air to vibrate and produced noises like 
thunder which roughly reproduced the music lhe 
antenna apparently acted like a gigantic loud speaker 
If allowed to oontmue it would doubtless have arced 
across the insulators fusod the copper wires, and 
broken the antenna lo prevent tlua effect the wires 
were replaced by much thioker ones Large hemi 
spheres were also placed at each end of the antenna 
This diminished the electric stress on the air near the 
conducting surfaces and 35 kilowatts of power are 
now successfully modulated by WUY on short waves 
without the formation of corona flashes 

The overhead line from Luton to Bedfotd whu h 
was put into operation on May 29 last gives a good 
idea of the British gnd ' scheme which is rapidly 
being erected m many parts of the country It con 
sists of six stee^. cored aluminium line conductors and 
one overrunning steel cored aluminium earth con 
ductor for lightning protection Each line conductor 
oonmsts of thirty aluminium strands surrounding 
seven steel strands The insulators have nine discs, 
each ten inches m diameter, m senes, which are bus 
pended from the cross arm ends on straight line 
galvanised steel lattice towers The towers vary in 
height from 72 ft to 98 ft, and their bases vary 
between 14 ft and 25 ft square The normal span is 
900 ft and the sag of the conductors is about 22 ft 
No. 3174, Vol 120J 


From the sesthetic point of view little can be said for 
or agamst them, but as the transmission voltage is 
132,000 they add to the nsks of air navigation In 
London itself it now seems quite certain that the cables 
will be put underground The Italian Pirelli Co 
has laid oil filled cables underground and found 
experimentally that they were satisfactory at pressures 
of 220 kilovolts The Central Electnoity Board 
began installing double circuit oil filled cable lines 
between Eltham and Deptford to work at the standard 
pressure of 132 kilovolts It looks therefore as if all 
the main difficulties m the way of the gnd trans¬ 
mission scheme are being overcome 

It is highly probable that railway electrification 
would make much more rapid progress if it were not 
for the high capital outlay required It is owing to 
this heavy outlay that many railway engineers are 
oonsidenng the possibility of using Diesel electno 
trains on British lmes In a brochure issued by Sir 
W Q Armstrong Whitworth and Co , information is 
given of the advantages and growing popularity of 
this kind of traction Armstrong Hulzer Diesel 
electno motor coaches have been in service for more 
than five years without needing any overhaul These 
motor coaches can be used for twenty hours out of tho 
twenty four and can run twice as many miles per 
annum as a steam locomotive No timo is required 
for lighting up and steam raising, and fuel for twenty 
four hours’ service can be pumped into tho fuel tank 
in a few minutes Economies tan bo effected when 
coast mg down a long mclme by stopping the engine 
It is stated that a saving of several million pounds per 
annum on fuel alone oould be effected by adopting this 
system on British railways For the Russian State 
railways Diesel electno locomotives of this type have 
been made, having a working weight of 136 tons and 
of 1500 brake horse power They are also used on 
one of the Tunisian railways, the Buenos Ayres Great 
Southern Railway, and the Swiss Federal Railways. 
We learn from ABO (Allgemeine Elektncit&ts 
Geeellschaft) Progress for August that this firm has 
had two petrol 150 horse power engine oars running on 
the Brazilian Central Railways since 1925, and that 
since then others of largei sue have been supplied to 
the same railway The Diesel electno locomotives have 
excellent running characteristics ’, there is practically 
no vibration, and the engines run noiselessly 

Mb Ci Strvrnson Taylor gave the Gustave Canet 
Memonal Lecture before the Junior Institution of 
Engineers on the subject of industrial accidents, their 
cause and prevention Mr Taylor estimates that the 
total amount of compensation paid to workmen for 
accidents alone, apart from compensation for industrial 
disease, was nearly 6| million pounds m 1928 to this 
must be added the cost of administrative expenses as 
well as medical and legal costs He thinks that this 
burden on industry oould be materially reduoed if the 
problem were attacked in the right spirit and on right 
lines From information obtained by inspectors and 
others under the Factory Aots, be pointed out that 
more than 50 per cent of the aooidents and more than 
70 per cent of the fatalities were due to causes not 
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oonnected in any way with the use of machinery A 
large number of accident* occur through persons 
falling over objects on the floors, and he urged the 
importance of dearly marked alleyways It w also 
found that the percentage of accidents is greater 
during the winter months when the daylight hours 
are short He considers that the personal factor in 
accidents is evidenced m carelessness, inattention, and 
want of thought More recent studies than those 
reported by Mr Taylor show that the personal factor 
involves much more than is suggested above Tho 
work of Prof M Greenwood and his colleagues has 
shown statistically that the genesis of multiple acci 
dents under uniform external conditions is an affair 
of personality and not deteimmed by any obvious 
extrinsic factor La tor, Fanner and Chambers have 
produced evidence in favour of the view that there 
are people who have a definite measurablo tendency 
to have accidents This tendency may not necessarily 
be related to Btates of consciousness over which tho 
portion has oontrol and cannot be adequately dost nbed 
by the moral judgment implied in such terms as care 
lessness or want of thought 

Somb years ago the idea was current that stone age 
man was a typical savage of a low grade of intelligence 
and the merest rudimentary forms of cultuie Wo 
are now perhaps only just boginning to appreciate the 
significance of the stage of development of his brain, 
and to discern the skill and ingenuity tliat wont to the 
fashioning of a stone implement and its adaptation 
to the needs of daily life An interesting point bearing 
upon this aspect of rolics of the stone age is disc ussed 
by Mr Reid Moir in a communication entitled “ Stone 
Implements from a New Angle ”, which appears m 
the Journal of the Ipswich and District Natural History 
Society, vol 1, p 2 With sound common sense, Mr 
Reid Moir argues against the views of archeologists 
who hold that because the number of objects of 
material other than stone diminishes as the time 
senes ascends until they disappear, therefore tho 
earlier races of man employed no material except 
stone He maintains that this takes too low a view 
of the intelligence of early man, and goes on to argue 
that both the nature of the material, that is, wood, 
bone, and ivory, and the conditions of deposit of the 
implements are such as to make it improbable that 
anything but the moot durable material would survive 
except in such favourable conditions ss are afforded 
by the French palaeolithic caves Yet even so, as he 
points out, we ha\e the bone implement associated 
with Piltdown man, as well as other specimens for 
which a high antiquity is claimed Mr, Reid Moir 
gives a useful hint to archaeologists when he point* 
out that the great majority of stone implements are 
implements with which other implements, now 
vanished, would be fashioned, As to the deeper sigm 
finance of this diotum, we reoommend consideration 
of Mr. Reid Moir’s experiments m the practical use of 
stone implements, which the student might emulate 
if be can acquire the necessary dexterity and patient 
persistence, 

Fubthbb d etails of the International Zoological 
Congress have just been received, rather late m the 
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day, as the Congress opens at Padua on Sept 4. 
There will be an informal gathering at the Hotel 
Storione at 9 30 r m on Wednesday, Sept 3 The 
opening ceremony will be at 10 30 A m on Thursday, 
at the University, when Dr M Caullery will give an 
address on genetics and evolution The sections will 
meet in tho afternoon and during such further after¬ 
noons or mornings as are not otheiwise occupied 
General meetings will be on tho afternoon of Friday, 
Sept 5, and the mornings of tho following Saturday, 
Monday, Wodnesdaj, and Thursday Sunday, Sept 7, 
will be hllod with an excursion to 1 he Lagoon of Venice. 
Shorter excursions during the meeting will be to the 
Royal Villa at htih, to Rovigo, includmg a visit either 
to Count Arngoni s ornithological collection or to 
Petrarch’s house at ArquA, and to Abano From 
Friday to Sunday, Sept 12 14, there will be an 
excursion to the Lagoon of Comacchio Radia di 
Pomposa, Romfira di (udigoro, Ferrara, Bologna, 
and Ravenna Favouiable terms have been arranged 
at the hotels of Padua, and the Italian State Railway 
will issue rotum tickets from any frontier station or 
port to Padua at a reduction of 30 per cent An 
exhibition of optical and other scion tifu instruments 
by Italian and foreign firms has been auangod The 
address of tho Congress is Via Loredan 6 Padova 

In a pamphlet entitled ‘How Unemployment Might 
bo Prevented ”, Capt J W Petavel formerly lecturer 
on “ The Poverty Problem ’ at the Lniveisity of Cal¬ 
cutta, advocates the formation of labour colonies or 
guilds as a solution of the unemployment problem 
The basis of tho proposal is that members of the 
guilds would undertake the direct production of most 
of their requirements, anil the scheme is worked out 
to suit both Indian and European conditions The 
author holds that the scheme would greatly ini lease 
the well being of the Indian peasants, whose agri¬ 
cultural output is low, but whoso needs are simple 
In Europe it is suggested that the labour colonies 
might if necessary be modified so as to allow the 
workers to put m part of their time m ordinary fac¬ 
tories and part in work at the colonies In support 
of the scheme the success of a Swiss colony is cited 
This has been organised on a self supporting hams 
for * unemployable* ’, who can earn their keep at the 
colony together with a small surplus which is paid 
them on leaving Educational colonies are also ad¬ 
vocated for young persons up to eighteen years of age, 
who would spend half their time at school and the 
other half in productive employment at the colony, 
bringing bock produce to their homes in lieu of wages. 

An important Congress of representatives of Czecho¬ 
slovakia and Rumania was held at Krakow last 
December, for the purpose of discussing oommon in¬ 
terests m the protection of Nature The eompte 
rendu of the Congress, which has just been published, 
illustrates the necessity and the value of co operation 
m such matters The chief objective of the meetings 
was the attainment of agreement especially in regard 
to the national parks lying on the borders of the 
countries concerned, for the creation of a great 
boundary reserve m the mountain range of Czywosyn, 
and for tho protection of the valley of the Dniester. 
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No less than fifty three resolution* were agreed 
upon perhaps the most important being those con 
como<l with the setting up of a permanent Com 
mission representing Rumania Czechoslovakia and 
Poland to deal with common problems and to en 
deavour to obtain general laws applicable to the three 
States but allowing possibilities of modifications in 
detail to meet special needs m any particular tern 
tory Other resolutions signified areas suitable for 
reserves and pleaded for the protection of the forests 
which are gradually disappeaung of rare animals and 
plants for the reasonable regulation of fisheries m the 
boundary reseives and of sport 

We have received the annual report for 1928-29 
of the National Institute for Research in Dairying 
University of Reading The Institute s home is 
four miles from Reading at the Shinfield Manor 
House this was acquired in 1923 and adapted at a 
cost of idO 000 and a considerable balance of this 
sum still remains to bo raised by public apjieal The 
report reviews the work of the Institute during the 
year giving summaries of jmjiors published by the 
staff during the period anil forecasts some of the 
investigations t bo carried out m the future 

THE Ministiy of Health has issued to ciuncils of 
counties an l county boroughs in C reat Britain a 

Memorandum on ( an cor as a subject for the atten 
tion of I ocal Authorities (Cancel—vu Circular 
1136) Its object is to suggest the desirability of 
local authorities at paring more complete knowledge 
of the reactions between cancer and the local com 
munity with the view of devising such local amohor 
ative measures as may be necessary and practicable 
A scheino oi methods of investigation appropriate 
action an 1 c iperation with c ther authorities is 
suggested 

Ihk siunmei issue of Sunlight the journal of the 
Sunlight I oague (Vf 1 2 No 2) contains articles urging 
that greator use should be ma le of the healing virtues 
of the sim s rays particulaily in England Sir Bruce 
Bruce Porter and Dr Eidini w write on ultra violet 
and other rays in health and disease the Marchioness 
of Aberdeen and Tomair < n open an village settle 
meats anti Dr Saleeby on the chddren s home at 
thailey Heath buasex which locality he maintains 
need not fear comparison with Leysin an 1 is far 
superior to Borck the moat celebrated sun cure place 
in France 

The Jourtal of the Cancer Research Commutes of 
the Unnentity of Sydney for May (Vol 2 No 1) 
contains articles of considerable interest Prof 
Welsh writes on the classification and characters 
of the endothelial new growths Mr Manktn die 
cusses micro methods of chemical analysis describing 
methods for the estimation of molybdenum potas 
stum, sodium calcium and chlorides and Mr Gower 
Stephens deals with the radiation treatment of brain 
tumours From a small number of cases of brain 
tumour treated with X radiation expenenoe shows 
improvement which is usually prompt and definite 

The Carnegie Institution of Washington has pub 
lished a new edition (April 1930) of its Classified 
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List of Publications This useful volume of 207 pages 
contains a ohronological list of the Institution s pubh 
cations a subject index with brief summaries of the 
most important works and an authors index It is 
impossible to indicate here the variety or importance 
of the contributions to knowledge so listed but an 
indication of the extent of the catalogue is given by 
the fact that the subject index is arranged under 
twonty seven branches of science Suoh books as are 
not out of print are available to correspondents at 
prices approximating to the cost of pubboation and 
price lists or classified lists as issued will be sent to 
scientific workers on the receipt of the requisite 
address 

The I iverpool Electric Cable Company Ltd of 
Bootle I iverpool has sent us a catalogue of low tension 
paper insulated cables All the cables described m 
this catalogue are manufactured in accordance with 
the regulations of the British Engineering Standards 
Association and the components of the cables are m 
accordance with the B E S A specifications 

Applk ations are invited for the following appoint 
ments on or before tlic dates mentioned —An 
assistant lecturer in chcmistiy at the Bnghton 
Technical College—b W loyne Secretaiy 64 Old 
Steine Bnghton (Sept 2) A locturei in mechanical 
engmeenng at the Norwich Technical College—Ihe 
Pnncipal Norwich lechnical College (Sept 3) An 
assistant organiser of agn iiltural e lucation un ler the 
Wilt* C ounty Council—rhe Cleik i f the Wilts County 
Council County Offlris Irowhndge (Sept 6) An 
instiuctoi in the department tf navigation of the 
Sir John Cass Nautical School The Pnncipal Sir 
John Cass Nautical Sch tl Jewry Street EC 3 
(Sept 9) An assistant in the Bamato Joel Labors 
tones Middlesex Hospital for laliological research 
beanng upon the treatment of malignant hsease — 
The Dean Mi Idlcsex H sj ital Medical Sclioc 1 London 
W 1 (Sej t 13) An msj octor under the Ministry of 
Agncultim and bishenes for the puiposes of the 
Diseases if Animals Act 1894 1926—The Secietaiy 
Ministry of Agriculture and Fisheries 10 Whitehall 
Place S W I (Sept 16) A dcmonstiatoi of biology 
at Guy s Hospital Medical Schoil -The Dean Guy s 
Hospital Medical Scho I L< n Ion Bndge S E 1 
(Sej t 20) An expert hydrobiologist for fisheries 
investigations m Turkey — Mr F C Weberman 
Boyoglu Sira Servi 4 Istanbul Turkey (Oct 16) 
A Pilkington fellow in cancel research m the lini 
versity of Manchester Ihe Registrar The Uni 
versity Manchester (Nov 16) A lecturer m physics 
at University College London—The Seoretaiy Uni 
versity College Gower Street W C 1 A lecturer 
on surveying and geodesy at the Regent Street 
Polytechnic—The Director of Fduration The Poly 
technic Regent Street W 1 Teachers of engmeenng 
drawing heat electricity and magnetism mechanics 
and hydrostatics at the Croydon Polytechnic—Ihe 
Pnncipal Central Poly technic Croydon A laboratory 
steward and lecture assistant in the chemistry depart 
ment of Goldsmiths College—The Warden Gold 
smiths College New Cross S E 14 
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Research Items 


Cancer of Lip and Skin —Cancer of the lip, tongue, 
and skin u the subject of a report by Dr Janet 
Lane Claypon for the Ministry of Health (Reps on 
Pttb Health and Med Subjects, No 59 London 
H M Stationery Office, 2s net) Cancer of the skin 
and of the lip is a readily curable disease if promptly 
diagnosed and treated The results secured by 
radio therapy appear equal if not superior to those 
obtained by operation, reaching 80 per cent or more 
of cures m the case of skin cancer Cancer of the 
tongue, on the other hand, is far loss amenable to 
treatment, either by operation or by radium As 
regards oausation, ovidonco is accumulating that the 
actual cancer is preceded by some apparently simplo 
and harmless oondition, such as a pimple, wart, mole, 
etc A projiortion of skin canoers is known to bo 
associated with certain ot < upations involving t(intact 
with soot, tar, mineral oils, arsomt, and similar sub 
stances As regards cancer of the tongue and lip 
this is known to be frequently causably connected 
with syphilis and with smoking, but there is no 
evidence that the simplo inhalation and exhalation of 
tobacco smoke are causative 

Comparison of Left and Right Ovanes —In the 
whole animal economy, no organs lend thcmaelvos 
more readily than the ovaiies to the study of quanti 
totivo and qualitative functional comparison, that 
is, to a comparison between the activity of ono 
organ situated on one side, with another situated 
on the other side, of tho body In a preliminary 
note published in the Rendxcontx della Reale Accade 
mxa drlle 'Sctenze dull Istxtuto d* Bologna (1929), 
Prof Pasquale Sfomem shows that, as regards tho 
ovigeiuo function, with cows, rabbits and women, 
tho right hand ovary predominates ovor the left 
In the case of women, this predominance weakens 
as age increases up to thuty five veers, aftei which 
it beoomes revorsed As regards the foetus, this has 
the greater weight if generated by the right hand 
ovules Multiple corpi lutei are more frequent 
as the period of genital life advances, the superiority 
m this direction being shown by the left hand ovary 

Effect of Cold on Sea Life—I he second and third 
parts of the re<ent Repmt of the Danish Biological 
Station to tho Ministry of Shipping and fisheries 
(86, 1929), by H Blevgad and A C Johansen, give 
accounts of the effect of cold on certain animals tho 
first dealing with the littoral inveitebrates the second 
with porpoises, fash, and crustacoa Tho winter of 
1928-29 was specially severe and its effects were felt 
by many animals It is shown that this prolonged 
frost had a pronounced effect on the littotal fauna 
but some forms were much more resistant than others 
The bottom animals are particularly exjiosed to tho 
dangers of being killed in ice winters in the coastal 
belt between 0 m to c 1 metro s depth, especially 
in places which are liable to bo left dry at low tide 
The mussel My Ulus edxdxs suffered badly, also the 
cockle Oardxum edule and the oyster (Ostria edults) 
Dr Johansen notes the large numbers of porjwises 
dead m the Bornholm Deep, having probably fled 
from the ice in the Belt Sea Only m areas of slight 
extent was there any wholesale destruction of fish 
such as cod, haddock, plaice, and flounder and this 
probably ohiefly owing to lack of oxygen near the 
bottom The eel was the fish which suffered most, 
although in no looaUty was the stock wholly elunin 
ated Many smaller fishes besides crabs, lobsters, and 
shrimps also died 

Californian Commercial Fish Catches — Fish 
Bulletin No 20, “ The Commercial Fish Catch .of 
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California for the Year 1928 ’ by the staff of the 
Bureau of Commercial Fisheries of California (Divi 
sion of Fish and Came of California, 1930) contains a 
large amount of information concerning a variety of 
commercial fishes and crustaceans This is the 
second of the sjiecial bulletins dealing principally with 
monthly tables and it is hoped to contmue this 
annually including in addition summaries of other 
classes of fisheries statistics collet ted by tho Bureau 
The chief features of 1928 were a continued increase 
in the amount of fish used for tanning as opposed to 
utilisation m fish niaikots, the sudden development of 
a mat kerel canning industry on a large scale contm 
ued indications of the failure of tho local fishing banks 
on the narrow continental Nhclf to supply the in 
creasing demands for fish and in consequence an 
increasing dependents on distant and foreign areas, 
extension at the tuna fishing area to far below Cajie 
San Lucas importation of albacoio from Japan anti 
Hawaii and finally, tho cnmmdcial utilisation of 
swoitl lish Iho bulletin begins with a useful list of 
tho common and scientific names of the fashes, 
11 ustaceans anil mollusks aftei which come short 
t hajiters on the most important spet it s The sarduie 
is easily tho first the total patch bung 21 timoa that 
of the rest of the fish combined Mackorol comes 
next having nstn from the tenth place in 1927 to 
second m 1928 due to canning 1 he i esl are much the 
same as m former years 

Japanese Fresh-Water Rhabdocoehds —Dr K 
Okugawa gives an interesting list of these flatworms 
in his paper A List of tho Irosh Water Rhabdo 
ccbIuIs found m Middle Japan, with Preliminary 
Descriptions of New Speties (Memoirs of the l allege 
of Actence, Ky6to Imperial Umvt rmty Senes B vol 6, 
No 1, Article i, 1930) No details were hitherto on 
record relating to the fresh water spocios of this group, 
although ceitain cosmopolitan forms were known to 
be abundant in the nvers, ponds and lakes of Japan 
lhe author finds that the rite holds of Middlo Japan 
aie specially favourable situations for these worms, 
the area i ontaimng warm and fertile water from May 
to October Thirty ono species belonging to nine 
families are recorded, with notes on their stmeture 
and distnbution Six new species and two new var 
leties are described Many of these Ithabdocu fids 
aro very abundant m ditches and ponds as woll as in 
the uce Holds Iho research, extending over two 
oars was carried out chiefly at th< Otsu Hydro 
lological (station on Lake Biwa undor the super 
vision of the Director, T Kawamura 

The Mid-Atlantic Ridge — Ihe origin of the Mid 
Atlantic Ridge, one of tho most remarkable features 
of the globe, is a much disputed problem Haug 
regards the Ridge as a median anticline formed by 
the beginning of crumpling in the great geosyncline ’ 
of the Atlantio I or Taylor, Wegonor, anti others, it 
is a strip of tho original crust from which the con 
tinents on opposite sides have drifted away Thun, 
as in the case of the African Rift Valleys, there are 
two diametrically opposed hypotheses in the field 
one involving compression, the other tension Dr 
H S Washington now enters the field via the petrology 
of St Pauls Rocks, a group of four rooky islets 
lying on that part of the Ridge which runs nearly 
east and west just north of the equator (Jour Mary 
land Aead Sex , vol 1, No 1, Jan 1930) Unlike 
moat of the Atlantio islands, St Paul a Rocks are not 
volcanic, but are composed of a plutonio ultrabaaic 
rock—a wehrlitio dumte—that has been metamor 
phosed by pressure Washington therefore regards 
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lateral procure as the sole competent cause of the 
uphft of this part of the Ridge, which is quite in 
accord with the known condition of instability and 
present day seismic and submaune volcanic activity 
of the region To account for the peculiai shape of 
the Ridge Washington is tempted to apply the tor 
sional hypothesis of Pnnz, suggesting an eastward 
movement on the south and a west* aid mo\ ement 
on the north 

Remarkable Series of Earthquakes at Ito (Japan) — 
Ito is a wateimg place on the west coast of bagami 
Bay For two months sime the middle of last 
February the town has been shaken by almost 
incessant earthquakes, none of thorn of destructive 
intensity though a few were strong enough to over 
turn gravo stones and (rack plaster walls Ihe eaith 
quakes have been studied by Prof Im&mura and 
tnreo of his colleagues in tho Seismological Institute 
(Proc Imp Acad Tokyo , vol 6, pp 190 193 1930) 

A network of five seismograph stations was formed 
round the epicentral area The total number of 
shocks tocorded from hob 13 to April 11 was 3684 
the maximum daily frequency (of 209) being reached 
on Mar 9 Comparing the hourly frequency of the 
shocks with the tidal phases at Misaki (on the north 
coast of tho bay) it was seen that tho shoe ks occurred 
in groups coinciding with peiiods of low water The 
most interesting result is ono due to Mr Nasu that, 
with a few exceptions, the foci of tho caithquakes 
were confined to a conical legion of the crust the 
apex of the cone being at a depth of 6 km while the 
base is a circle of about 2 km radius on tho sea bod 
m the inlet of Ito llie neater tho eaith u sutface, 
tho denser is the clustering of the foci This chstubu 
tion Haems to suggest the piosence of a hidden 
extinct volcano with the above mentionod cone as its 
crater 

Distribution of Earthquakes in the East Indies — 
Dr b W Visser has recently published a useful 
discussion of the distribution of earthquakes m the 
Dutch East Indies during the years 1920 20 (I erharul 
Kontn Magn en Meteor Obs te Balavta, No 22, 
1930) In this intorval 3310 earthquakes were 
recorded, the great majority vory slight though 30 
were registered all o\er the world Of the total 
number, only 244 had an inland origin A large 
district, including bumatia east of the Baiisan 
Mountains and the whole of Borneo, with the excep 
tion of the east coast, is practically asoismic On the 
other hand, earthquakes are frequent all along the 
coasts of the Indian Ocean from Atjeh to Timor, m 
the north of Celebes, m a small central area of the 
Moluccas, mcluding Boeroe, Ceram, and Banda, and 
tho northern portion of New Guinea As a general 
rule, tho epicentres of submarine earthquakes lie on 
tho steep slopes of tho oceans and deep seas whilo 
those of land earthquakes are closely connoctod with 
existing fractures 

Magnetic Tables for the United State* —In the 
United States Magnetic Tables and Magnetic Charts 
for 1926, issued by the U 8 Department of Com 
merce. Coast and Geodetic Survey (Serial No 463, 
1929, price 60 cents, pp 136, 4 maps), oomplete re 
vised data are given conoemmg the distribution of 
magnetic force over the United States, for the epoch 
1926 , the publication supersedes the Tables and 
Charts for 1916 given m Special Publication, No 44, 
now out of print It contains the observed values of 
declination, dip, and horizontal intensity for all places 
m the United States at whioh reliable observations 
have been made, together with the reduced values for 
Jan 1, 1926, tables giving repeat observations at 
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stations occupied between January 1917 and Decem¬ 
ber 1928 , tables giving the secular variation , and 
lsomagnetic charts for decimation, dip, and the hon 
zontal and vertical intensities The charts measure 
201 m by 26^ in , the lines of equal declination and 
dip are given for each degree, and of equal annual 
change for each minute of are, the lines of equal 
intensity are given for oach lOOOy, and of equal annual 
change for oach lOy The maps extend northwards to 
about latitude 60°, Alaska is not included The 
tables occupy 124 pages, 98 of which are reproduced 
from typewritten sheets by photo lithography 

Stsrk Effect —An investigation of the electno fields 
needed before lines of a spectrum appear which are 
normally forbidden by the selection rule for arimuthal 
quantum numbers, is described by Y Isluda and T 
Tamura in a Scientific Paper (No 241) of the Tokyo 
Institute of Physical and Chemical Research This 
effect, whioh is distinct from the splitting of lines 
already present m the absence of a Sold, has been 
studied for helium in a tube of the Lo Surdo type 
The held strength below which these forbidden ' 
linos aie still absent is greatest when they mvolve no 
change m azimuthal quantum number (k), falls to 
rero for the normal change of unity, and increases 
again, although not to the same oxtent as for A ifc -0, 
for the lines for which A k is 2, 3 and 4 For a 
transition to a definite final state from an initial state 
m which only the initial total quantum number (n) is 
vanablc, the field required falls off rapidly with in 
crease in n, for example, 87 kilovolts per cm are 
needed to bring out the Imo 2<S 38, but only 3 2 
kv/tm for the lino 28 bS A disappearance of 
lines in very strong fields, of the order of a million 
\olts per cm, has also been recorded recently by 
Traubenberg, Gebauer and Lewrn, with the Stark 
effect of the Balmer lines of hydrogen (Die Natur 
weicnschaften, vol 18, p 417 1930) 

Electrical Heating in Laboratories—In the April 
numlier of Helios an export electrical trade journal 
published m Leipzig, there is an illustrated article 
showing many heating devices for use in laboratories 
Laboiatones for general analytical work are sometimes 
built at a distance from public gas mains If there is 
no great demand for gas for smelting and muffle 
furnaces, the cost of laying flown gas mains over long 
distanced may be unduly heavy To obviate this 
expense all kinds of makeshifts have been tned, such 
as acetylene Bunsen burners and spirit or petroleum 
Bunsen burners Tho cost of service for the acetylene 
burners is low although their initial cost is high On 
the other hand, spirit or petroleum burners cost little 
but the charge for the fuel is high Ihe latter system 
therefore is only used in very small laboratories 
rhe question of using electno heating m laboratory 
equipments has been little considered in Great 
Britain, although it possesses many advantages 
Tho heat can be applied exactly where it is wanted 
and there is much loss risk of explosions Tlie high 
radiation and convection losses from flames are 
avoided and despite the high ooet of electricity the 
running cost in service may be actually leas than 
when gas is used Up to date water baths and drying 
cabinets heated eleotncally are shown, m which the 
consumption of energy is a minimum In the drying 
cabinets the heating member is built inside the heat 
protection jacket, so it is easy to maintain a constant 
temperature For laboratories in which much high 
class work has to be done, small test tube furnaces 
are specially suitable Only the lower parts of the 
test tubes are heated and there is no useless waste of 
electno energy There is no risk in heating explosive 
or highly inflammable material A small crucible 
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furnace is shown suitable for the incineration of 
analytical precipitations Permanent temperatures 
up to 1200® C can be obtained uitliout any troublo 
The furnaces are furnished with an external nickel 
protective jacket 

Chemistry of Immunology —Science Progress for 
July contains an aiticlo by Dr W O Kermack on 
some recent advances in the chemistry of immunology 
in which the part played by non protein compounds 
is more especially dealt with These carbohydrates, 
called haptenee, resemble proteins in reacting with 
homologous antisera even in very great dilution but 
they are not antigens since they cannot produce 
antibodies It appears that Ehrlich’s general idea of 
haptophores may have a real significance, and that 
the molecular groupings to which he gave that name 
may, in certain instances at least, be given a definite 
chemical configuration 

Iron Carbonyl —With tefeience to the note on the 
formation of iron pentacarbonyl in a cylinder of 
compressed coal gas, which appeared in Natutus of 
June 7 p 873, Mr J F Mason informs us that the 
possibility of the formation of iron carbonyl in theso 
circumstances was recognised by Dr Bedford m 1912 
On the experimental plant at Sleaford (Lincoln) 
for the hydrogenation of oils by the Bedford Williams 
process it was made a rule not to store hydrogen in 
the large laboratory cylinders for more than a day 
or two if the carbon monoxide content of the gas 
exceeded a few per cent It is not stated that the 
actual production of iron carbonyl was experimentally 
demonstrated as in Friend and Vallanco’a tommum 
cation 

Atomic Weight of Tantalum —The accepted value 
for the atomio weight of tantalum, 181 3 or 181 5 
(the values adoptod in different countries vary since 
the machinery of the International Committee on 
Atomio Weights broke down), is based on results 
which are not m satisfactory agreement In the 
Juno number of the Journal of the Chemical Society. 
Kolar Ramakrishnaiyer Krishnaswami describes ex 
penmonts on the determination of the ratios TaBr. 
®Ag 5AgBr and TaC 1, 7Ag flAgCI, in which twenty 
four closely agreeing results pointed to the valuo 
181 36 for the atomic weight of tantalum Modem 
methods were used and great care was taken in tho 
purification of the materials 

Vitamin D —It is now known that vitamin D is 
produced by the irradiation of ergosterol and that 
the latter is the only sterol which gives rise to it 
Previously it was thought that cholesterol was the 
provitamin, but experiments seem to have proved 
that its activity is due to a content of about 0 06 
per cent of ergosterol in the cholesterol Several 
investigations have been made on the effect of 
monochromatio light on oholeeterol In the June 
number of the Journal of the American Chemical 
Society, Marshall and Knudaon deeonbe some expen 
menta made with ergosterol They oonolude that 
the rate of production of vitamin D is proportional 
to the first power of the light intensity, that it is 
directly proportional to the number of light quanta 
absorbed by ergosterol and independent of the wave 
length, ana that the quantum efficiency is 0 3 mole 
oules of vitamin D per quantum absorbed Vita¬ 
min D absorbs in the same wave length region as 
ergosterol and is destroyed by light of the same 
wave-length as that which forms it The highest 
concentration of vitamin D which can be produced 
fay direct irradiation of ergosterol is 35 per,cent 
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This is an absolute maximum and the probable value 
is lower 

Yeast Research — lo summarise in a critical 
fashion the salient features of existing knowledge in 
a particular sphere of activity ih no easy matter, but, 
once successfully accomplished cannot be other than 
useful A ieoent paper by Dr L H Lampitt (Jour 
Inst oj Brewing, 36, p 260 1930) may be said to 

fall m this category, and should provide food for 
thought for scientific workers whether they are 
interested m yeast from the practical or academic 
point of view After a bnef sketch of the classical 
work of Pasteur, Buchner, Kaiden and others, the 
problem of the acceleration of fermentation by sub 
stances which can act as acceptors fur hydrogen is 
discussed The anomalous behaviour m this respect 
of sodium arsenate is noteworthy in view of recent 
woik on the possibility of replacing phosphates by 
arsenates in the cycle of changes accompanying 
fermentation Reference is also made to the effects 
on yoasf activity of antiseptics, and m this con 
nexion attention is directed to the fact that the study 
of maltose, which is readily crippled by phenol, has 
boon comparatively neglected in recent years 
Fembach s selective fermentation of dextroBe and 
lievulnse anil the theoretical deductions arising 
therefrom aie also discussed Otliei starting points 
for investigations include the effects of radiations on 
the growth of yeast, the nitrogen question (Natt be, 
126, p 105 , 1930), yoast enzymes and the existence 
of bios and the nature of the yeast substance It is 
pom tod out that the confusion arising from many 
of the existing results is due chiefly to lack of 
standardisation of the experiments, and it is suggested 
that auch results should alwayB be confirmed by 
direct experiment before an investigation is started 
It is interesting to note that Dr Lampitt regards the 
production of carbon dioxide as the only true criterion 
of fermentation 

Researches on Globin The C vmptes It endue dll 
Lahowloire Carlsbrrg vol 18, No 4 (1970), contains 
a communication by Rocho on the above subject 
Ihe author has confirmed tho oxpenments of Bill and 
Holden published in 1926 on tho deconqiosition of 
hscmoglobm by diluto acids, the product is called 
paiaglobm, and is regarded as different from de 
natuiated globin Tho pH valuo of natural globm 
is 7 5 7 6, as determined by cataphoresw Natural 
globm and haematm form alkalme methscmoglobm, 
which was prepared in several othor ways The 
combination of a natural globm from various animals 
takes place with any htematm Ihe isoelectric point 
of paraglobm is 7 6 7 8, by cataphoresw It snows 
a minimum solubility in a pure solution over the range 
of pH 6 6 to 8 4 The variations found bv other 
authors are due to degradation of the protein m their 
experiments Paraglobm forms with htematm cathts 
moglobin, but this reaction is specific for the globm, 
since it does not occur with other protoms Boiling 
with acid (pH 2 4) for a short time does not alter the 
laoelectno point or solubility of paraglobm, but with 
pH 7 0 it is coagulated, and is then insoluble m strong 
acid or alkalme media itus form is called de 
natu rated globm Pepsin has an optimum action 

on paraglobm at pH 2 2, trypsin at pH 8 2, in oppoet 
tion to the results of Northrop Trypsin does not act 
unless kinase is present Pepsin liberates COOH and 
NH, in the ratio of unity The first action of pepsin 
or trypan causes modifications indicated by a move 
ment of the isoelectric point towards more acid values 
of pH Since this is also found in the action of the 
hydroxide ion, it is suggested that both changes, at 
the commencement, have the same mechanism 
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Denaturation of Proteins by Urea and Related Substances. 

By Sir F (»owuun) Hopkins, PRS 


‘ "I \ENATURAriON though a phenomenon farm. 

liar objectively to all who handle proteins, 
involves a change of state of which the precise nature 
is yet obscure The term itself is scarcely cajwble 
of adequate definition It is only certain that native 
proteins dispersed in water as lyophil colloids suffer, 
as the result of divuso alterations in their environ 
ment, a change which is accompanied by complete 
loss of solubility in pure water or dilute salt solutions 
If under any influence (such as that of dilute acids 
or alkalis) a protein denatuied in this sense is retained 
m solution or redispersed after separation it is then 
found no longer in the lyophil but in the lyophobe 
condition Denaturation thus understood im always 
antecedent to coagulation or flocculation, these being 
secondary processes dependent upon conditions which 
make for instability in susjiensoid systems We are 
quite ignorant of the nature of any molei ular c hangn 
which may be responsible for or accompany this 
change in the type of dispersion Evidence suggest 
ing that some intiamolecular readjustment does as 
a mattei of fact, occur will be mentioned immediately 

A special interest is attached to the c hange of state 
mvolved in denaturation because its occurrence 
appears to be characteristic of the protehn molecule 
when it is intact It is apparently not undergone 
by even the most complex of its degiadation products , 
this ciicumstnnco tends to justify the view, based also 
on othei evidence, that the molec ular structure of an 
intact protein has features differing from, or added 
to, those of o complex polypeptide 

It is well known that in albumins, globulins, and a 
number of other native proteins in solution, do 
naturation is induced by heat, by certain forms of 
radiation, by the action of relatively strong acids 
and alkalis, by adsorption at surfaces or in films and 
mechaiucally by shaking Such proteins are also 
denatured when under defined conditions they aie 
precipitated from solution by such agents as alcohol 
or acetone 

It has recently become known that those diverse 
methods of denatuiation all produce, in addition to 
the colloidal change a shift in the relations of sulphur 
within the protein molecule such that tho denatured 
product yields, in Homo cases directly, and in others 
after treatment with a reducing agent, a reaction 
characteristic of the thiol group This is not given 
by the native proteins This characteristic happen 
ing was first observed by Heffter m 1901), though he 
did not specially relate it with tho events of de 
naturation Ihe relation has since been mure fully 
established 1 

An influence, seemingly quite different from those 
already mentioned but lesulting in typical denature 
tion, is exeited by urea (and, as will be immediately 
indicated by other related substances) when added 
in high concentration to native protein solutions 

This phenomenon has reoeived but little attention 
until reoently So far back, indeed, as 1900, K 
Spiro * directed attention to it His experiments, 
however, were in the mam concerned only with the 
effect of urea and certain other amides and organic 
bases in preventing the heat coagulation of proteins 
or in raising their ooagulation temperatures 

Anson and Mirsky' have recently pointed out that 
urea in concentrated solution can denaturate hsemo 
globin, egg albumin, and serum albumin, and that 
it also dissolves the denatured protein Hsien Wu 
has devoted several recent papers to a study of 
denaturation and has observed that some denatured 
proteins are soluble in urea solutions, while with 
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Huang he has taken advantage of this circumstonoe 
to determine their molecular weight, finding that 

denaturation per ee does not necessardy wvoh e a 
change in molecular weight Ddl and Allsburg 
employed urea solutions as solvents for a protein 
insoluble m water Burk and Greenberg 4 have used 
them in order to determine the molecular weights of 
proteins at their isoeleotnc point, and to decide 
whether they are capable of undergoing changes in 
their state of aggregation with changes of solvent 
They found that haemoglobin and egg albumin are 
denatured by urea, and that the former lias, in urea 
solutions, only half the molecular weight indicated in 
aqueous solution rhese authors refer incidentally 
to the circumstance that formamido, urethane, and 
thiourea act in solution similarly to urea though not 
so effect ivelj Owing to their particular aims, the 
work of the authors quoted has mvolved the use of 
urea solutions as denaturants and solvents rather 
than a study of tho conditions and rate of the changes 
induced by such agencies 

Iho following preliminary and descriptive account 
of certain observations of my own (some wore made 
so far back as 1899, though now extended) will suggest, 
I think that the mechanism of this form of donatura 
tion is woithy of close study 

The exjienmenta have dealt with ovalbumin and 
with serum proteins It will bo convenient to deal 
fust with the foimer, which has been more fully 
studied 

Tua Albumin 

Pure egg albumin, twice reorystallised by the 
method of Hopkins and Pinkus anil its solution 
afterwards dialysed until wholly free from ammonium 
sulphate was tho material usually employed At the 
end of dialysis, the pH of such a solution is invariably 
within the range of 4 8 4 9 

If in a few cubic centimotrce of Buch a solution 
urea be dissolved (say 0 1 gin jier c c though tho 
amount is unimportant) and the solution evaporated 
to dryness in a vacuum desiccator at room tempera 
turo, the urea may then bo extracted from the residue 
with water while the protein will be found to be 
wholly insoluble, forming a cost of the urea crystals 
which separate on evaporation The pH of the 
mixture may be adjusted from, say 4 0 to 7 0 without 
any difference in tho result If the washed protein 
residue be now ground up with a few small crystals 
of sodium mtroprusaide and a drop or two of weak 
ammonia added, a deep red purplo colour char 
actenstic of a sulphydryl reaction immediately 
develops If ordinary egg white be diluted, Altered, 
and similarly treated, it behaves as described whether 
at its original pH (7 6 to 8 0) or when brought to 
pH 4 8 

The above simple method is a convenient means 
for deciding whether or not a given substance exerts 
a denaturing influence upon proteins Using the 
pure albumin a number of substances were thus 
tee ted Positive results were given by methyl, 
ethyl , and butyl urea , by unsymmetndal dimethyl 
and diethyl urea , by thiourea, by acetamide, 
formamide, and by urethane Wholly negative were 
the effects of symmetrical diethyl urea, of acetyl, 
and methyl acetyl urea, of biuret, allantoin, and 
semioarbazide, of alanine, phenyl alanine, valine, 
leucine, and cystein, of benzamide, of creatine, 
caffeine, and asparagine Also negative was found 
to be the effect of a number of other nitrogenous 
compounds more remote from the active amides 
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Result* bo obtained are with ovalbumin quite 
unequivocal The residue obtained on evaporation 
is either completely resoluble or the pro tern is mam 
festly denatured When washed free from the de 
naturant the denatured pro tern yields a nitropruseide 
reaction m all cases, while none is given by tne solu 
tion when the protein residue remains soluble 

Most of the above denaturants are but slightly 
dissociated in solution, and in other cases adjustment 
of the pH to near neutrality has no effect on their 
behaviour It is clear that denaturation on these 
lines does not depend primarily upon the influence of 
hydrogen or hydroxyl ions 

To some degree at least, relations between con 
stitution and denaturating power would seem to hold 
An amide structure is apparently necessary, but m 
certain relations its activity is lost Among the 
ureas, mono alkyl substitution, or unsymmetrical 
di alkyl substitution, leaves the aotmty qualitatively 
intact Symmetrical di alkyl ureas, on the other 
hand, are inactive , one ammo group must apparently 
remain unsubstituted 1 o judge from the case ot 
acetyl urea, however mono acyl substitution removes 


however, by reducing agents and the colour reaction 
immediately reappears if the solution be tint treated 
with cyanides (see later) Its behaviour m the de 
natured protein is the same, therefore, as in cysteine, 
glutathione, eto 

Since urea exerts not only a denaturating action, 
but also a dispersive action upon the denaturated 
protein, the beliaviour of an albumin solution, when 
urea is added to it will vary in detail not only with 
the absolute but also with the relative concentrations 
of the two constituents I he data in the following 
table will be sufficient to illustrate the observed 
offsets as modified by concentration variations The 
strongest protein solution had a pH of 4 9, which 
shifted to 5 8 on saturation with urea llie small 
variations at other concentrations weie insufficient 
to affect the lesults f 

It will be soon that though denaturation itselt is 
moie lapid with the higher contentlations of urea 
(see below), the dispersive action may prevent or 
delay tho separation of a precipitate or gel whioh 
occurs at lower concentrations Whether gel or 
precipitate shall result seems to depend essentially 
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the activity fn biuret, allantom, and semicarbaride 
activity is also lost Acid amides (acetamide and 
formamide) are active, but all ammo acids tned weie 
without effect, and likewise asparagm Noteworthy 
is the activity of urethane Bases of the type of 
creatin or caffeine are inactive 

More detailed aspects of the events involved in 
denaturation on these lines are to be observed in 
solution If a solution of the pure protein is fully 
saturated with urea {1 gm per c c ) at room tempera 
ture, it will be found to give a well marked mtro 
prussule reaction immediately Even before the solu 
tion has recovered from the depression of tempera 
ture due to the solution of the urea the colour reaction 
is marked By the time that room temperature is 
reached it becomes, m the case of moderately high 
concentrations of protein (4 5 per cent) intense It 
can be observed to increase during the following 
half hour or so * The establishment of a reactive 
thiol group in the protein molecule is thus a rapid 
process, and quantitative evidence of the simul 
taneous occurrence of a colloidal change will be given 
later 

If the urea protein solution is exposed to the air, 
the thiol group is slowly oxidised It is restored, 

* To observe the foil colour relatively high ocnoeutratlocu of the 
nttioprneelde ehould be lined Twenty to thirty mlUIgnme ot the 
eotld.Jo rwamj^dtosolTed In flee of the eolation It le then made 
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on the rate of sepn ration It may bo said that an 
identical experiment was simultaneously earned out at 
37 l with little difference in the results save that 
the gel formation was somewhat faster Needless to 
say, any considerable modifications in the concentre 
turns will affect the tune relations as given in the 
above table 

Rapid gel formation can bo observed in the < ase 
of still stronger albumin solutions anil an oasy demon 
stration of the potency of urea as a denaturent is so 
obtained If 5 c o of undiluted egg white which 
has been first whipped to destroy the membranes 
and squeezed through muslin, be placed in a test 
tube and 6 gm or a littlo less of urea, finely powdered 
to facilitate solution in the viscous material, be added, 
the mixture will begin to gelatinise almost aa soon as 
the urea has dissolved In fifteen minutes or lees at 
room temjierature a firm gel is obtained of whioh a 
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portion if soaked in a solution of sodium nitro 
prusside, will develop on its surface a strong purple 
coloui 

Tho cels, which result from the denatuiatiun of the 

C > albumin display many ohaiacters of interest 
ugh containing so high a concentration of urea 
they are optically completely homogeneous and 
transparent, resembling in appearance pure silica 
gels When treated with successive quantities of 
water until the urea has wholly diffused out of their 
structure they become slightly opaque, but they 
display great resistance to sol formation Whon they 
are heated with exoess of water the amount of protein 
found in the sol phase is no matter what tho tempera 
ture, negligibly small Remarkable is the behaviour 
of an original gel, still containing tho urea, when 
alternately cooled and warmod If the flask or test 
tube containing such a gel be placed on ice its mass 
becomes pervaded with silky crystals of urea If it 
now be allowed to return to room temjierature or 
even if it bo rapidly warmed to higher temperatures 
it completely legains its homogeneous transparent 
appearance, and m the case of a well formed gel 
without displaying at any moment the least sign of 
increased fluidity Ihe vessel containing it can be 
placed in a boiling water bath without pioduting 
any effect ujion its visible chai acters Gels formed 
originally within certain ranges of protoin or uiea 
concentration may require to be cooled to a dogroo 
or two below 0° C before the urea separates as 
descubed and should bo placed for a few momonts m 
an ice salt freezing mixture 

With regard to the effect of -such internal ctystal 
formation upon the ultimate strut ture of gels Moran 
and Hardy have studied what is clearly a somewhat 
different case, namely, the formation and dmapjioar 
ance of ice crystals m aquoous gelatin gels when 
respectively fiozon and thawed These authors 
discuss the effect of the crystal formation up in the 
ultimate gel structure Hardy lound, though only 
m the caso of gols much more concentrated than those 
dealt with here (20 per cent gelatin and upwards), 
that tho capacity of the gel for re adsorbing watei is 
so great that after thawing, the spaces occupied by 
the ice crystals vanish almost entirely ’ though the 
collapsed walls of such spaces do not join together 
With lower concentrations of gelatin the final result 
is an open sponge Hardy also found that the gel, 
while originally singly refiaetive, becamo doubly 
refractive after freezing and thawing Evidence for 
such effects ujxin the gel structure has proved difficult 
to obtain in the case of the urea protein gels by 
ordinary micioecopie study, with or without polarised 
light Doubtless a more highly developed technique 
may be necessary for the purpose ho ice crystals 
are associated with the urea crystals separation of 


the latter within the gel will commonly occur at 
temperatures Bomewhat above 0° C A study of 
these urea protein systems may, I think, prove un 
portant with respect to gel structure 

When in any circumstances the denatured protein 
separatee not as a gel but as a precipitate, it is found 
to be insoluble m hydrochloric acid of any strength, 
and is only very slowly dispersed in alkalis On the 
other hand, in a saturated solution of urea it is 
dispersed to a cloar sol 

If an albumin solution, after admixture with urea 
in eflective quantities, be diluted or dialysed at any 
stage before a precipitate or gel has formed spontane 
ously, the denatured product is precipitated A 
precipitate is obtained almost immediately after the 
urea has been added, but the amount becomes, of 
course, greater with the progress of denaturation 
Precipitation does not occur, however, if the pH of 
the mixed solution is appreciably greater than 8 0 
Whon thoroughly dialysed solutions of the crystallised 
albumin are employed as m most of the experiments 
under discussion, one effect of adding pure urea m 
the amounts employed is to shift the pH from 4 8 to 
±58$ In these circumstances the precipitation of 
the denaturuted albumin on ten fold dilution of the 
solution or on dialysis is nearly complete If, how 
ever, before or after the addition of urea the pH is 
hi ought to 6 5 or higher by the addition of minute 

r entities of alkali, no precipitation occurs If, on 
other hand, such a solution be dialysed until all 
urea is removed (the pH being thereby somewhat 
reduced) the denatured protein present is found to 
be in typical suspensoid or lyophobe solution The 
un a free solution is precipitated by salts in minute 
concentration and the negatively charged particles 
obey the rulo of Hardy Needless to say, the cliarge 
may be reversed by shifting the pH to the acid side 
of the isoolectrio point It may bo mentioned that 
whon weak solutions of albumin containing high 
concentrations of urea are allowed to stand foi three 
or four days some foim of stabilisation may be ob 
served Cloar suspensoid solutions may then be 
obtained on dialysis when the pH of the original 
mixture was less than 6 0 The particles then carry 
a positive charge 
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hydrogen clitrole however a shift of the same order Is observed 
Tbe values obtained with the quloh> drone are perhaps 0 2 of s pH unit 


B M 42f 1023 F O Hopkins 


• Xml / Phpnol bum M 182 

* *— ' — PkynoljLi lJt 1920 
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(To be continued) 


Norwegian Contributions to 

~I CURING every year between 1906 and 1928, 
* ' Norwegian State aided expeditions have been 
at work in western and central Spitsbergen Of nine 
teen out of the twenty one expeditions the geologist, 
Adolf Hoel, woe the leader or joint leader, and he has 
prepared, as the first of the long senes of blcnfter on 
Spitsbergen or Svalbard, an account of the whole 
aenee with summaries of tho routes and the work 
undertaken, maps showing the journeys and the areas 
surveyed, and appendices on the topographic and 
hydrographic work 

Thu memoir will be a great aid to those using the 
* Det XooceBce Dtpartement for Hsndsi HJrfart Induatri. Hand 
vark OQ Fllkarl Morses Svalbard os lihavi UndaiMkelier Skrlftar 
oss Svalbard of Iihavet Nr 1 11124 (Odo Jacob Dybwad ) 10, 
> 210,4 16 I,and160 Xr 
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the Geology of Spitsbergen * 

special reports, of which six new contributions are 
issued along with it They make an important ad 
dition to the geology of Spitsbergen Hans Trebold 
has written two memoirs on the Mesozoic rooks, and 
shows that the Jurassic is represented by the Upper 
Lias and all the stages from the Lower Calkman to 
the Upper Volga Beds, which are, equivalent to the 
Pur beck and Lower Wealden of England and the 
Tithoman of Central Europe The sequence u then 
continued through the Lower Cretaceous up to the 
Aptian This long succession is nearly all marine, 
though there are two looal developments of estuarine 
or fluviatile beds with land plants The author 
carefully discusses the geographical relations of these 
beds and the nature of their faunas He discusses the 
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two explanations that have been advanced, that of Down toman He intitules that tormation m the 
Neumayr, who considered the special feature# due to Lower Devonian, but it ha# been usually regarded as 
climatic influences, and that of Pompeckj and Salfeid, uppermost Silurian Ihn fauna described in the first 
who explained them as the result of life in an isolated Memoir No 22 is from Ice * lord and it includes three 

sea with unusual physical peculiarities The author new families and seven new genera The type of the 

considers that the fauna was mainly controlled by new genus, Jcskelaspis, is a species described by Ray 

growth in a special sea in which there was great J>ankoster as a LcphaUupts end by bu Aithur bmith 

continuity of evolution He says that the isolation Woodward as an Acaniharput rho affinities of these 
which he accepts is quite different from that oon fish have been uncertain Lankeater and Sir Arthur 

templated by Pompeckj and Salfeid bmith Woodward regarded them as belonging to the 

That complete separation from the other seas primitive class of Agnatha but Traquair referred 

would affect its inhabitants is undoubted , but m them to the fish as Dipnoi and members of the 

view of the parallel development of the faunas in the Arthrodira 1 hat view is adopted by Hen Hointz 

Spitsbergen soa with thoso that lived farther south The second Memoir, No 23 deeor lies some additional 

some frequent connexions appear to have taken placo new spocies of AuuithoRjuds including a remarkable 
The peculiar features of the Spitsbergen fauna, when new form Hur/inaepts broggm, from the Down toman 
compared with those of England, the Mediterranean of Wijdo hiord m north western Spitsbergen I hose 
and the Himalaya appear to indicate the influence of two memons form a material addition to knowledge 
a colder climate than that enjoyed by the Jurassio of this group 

areas farther south The other Palaeozoic fossil descnbed m this now 

Hans Trebold has also written Memoir, No 21, a senes is a simple coral, Cantnta (r lallophyllotdes 
desonption of the Valongmian Ammonites of Spits Holtedahl up ), from tho Carboniferous of Ice fiord 
bergen, a fauna which is similar to that of the Petchora The coral is descnbed in detail by f Hentscb, and 
basin in northeastern Russia and has some of tho hoc learlystates the relations of the genus toZaphrentts 
species found in the Speeton Clay of Yorkshire The largest nuhus in the biggest specimen is 27 mm 

Tho most remarkable addition to jwlseontology m I here w nothing in this cnial to call for any sj>etial 
this series of memoirs is tho rich fauna of fossil climatic conditions in the Aic tic Sea at the time of its 
Acanthaspid fish descnbed by Anatol Hemtz from tho existence 


Experiments in the Sea on Antifouling Paints 

■pROi T H OR! ON (Jour Mar Biol Assoc , N S , tho fomiei case, tho growth is marine algc It is not 
A vol 18, No 2, 1930) describee the results of a c-lear whether this phenomenon is duo to the loss of 
series of exjsenmcnts, extending over a period of three toxicity in tho paint due to the direct action of light, 

and a half years, to test the power of a number of or to a gnatei lesistance of tho spores of manne alg-e 

paints and other substances (fifteen m all) to inhibit the to tox ic agents 

growth of manne organisms, their preservation value The preserving value of antifouling substances was 
and then durability in sea water Tho experimental also investigated, and it is shown that for wood at 
material included propnetary antifouling and anti least coal lai and block varnish have supenoi pro 
corrosive paints and was tested in seven different norvat ivo pn>i>ertie8 to reel oxide of mm the«ommonest 

habitats in three different localities on wood and on and most widely used anticorrosive paint ioi the 

shells Observations were also made on the growths bottoms of iron ships Coal tar anil bloc k varnish 

on ships bottoms, piers, buoys, and rafts will preserve wood against Chelura and Limnona, but 

It was found that the fundamental factois determin not against Ttrrdo, to an extent at leant equal to 

mg the capacity of a paint to prevent growths include that ensured by rod oxide but on the other hand 

(a) capacity to adhere to a surface which in practic e they give innocuous suifocts on which marine giowths 

may be slightly damp , (6) capacity to iesist erosion , establish themselves more readily than on uutreated 

and (c) the possession ot a toxicity depending upon wood 

slow but efficient ionisation of toxic substances It 1 ho composition of an ideal antifouhng jaunt is dis 
is proved by entu al chemical analyses that gradual cussed and the conclusion reached that if the bottoms 
loss of toxicity of the more efficient poisonous paints of slaps aro to be maintained free from growths tor a 
was accompanied by gradual diminution of the toxic period stated in years, some other method must 
elements, arsenic, copper, and zinc, m the jaunts necessarily lie used than the application of paints, 
Antifouhng jaunts exposed to strong light permit the owing to the comparatively rapid disintegration of the 
growths muih sooner than in subdued fight, but, in matrix of the paint duo to the action of baotena 

Ceylon Pearl Fisheries 

A MObT interesting memoir entitled ‘ The Pearl The establishment of a Dojiartmeait of hishenos, 
Fishery of 1925 "by Dr Joseph Pearson, assisted with the apjiomtment of a manne biologist, provision 
by Mr A H Malpas and Mi J C Kerkham, is given of a modem steam trawler, and the regular inspection 
in the Ceylon Journal of Science (Section C, Fisheries, of the pearl banks, have made jioMible a survey of the 
Bulletin of the Ceylon Fisheries, vol 3, December 1929) littoral waters of Ceylon, and much is now known of 

It includes a review of the scientific investigations the biology of the coastal waters in general and of the 
since 1902 and is directly concerned with the industrial pearl banks m particular The investigations earned 
problems and those of economic importance on smoe the War have been restricted to the mflpeo 

The outstanding features of the Ceylon pearl tions supplemented by trawling and dredging opera 
fisheries are their irregularity and uncertainty After tions and to jienodio hydrographical cruises m the 
the fishery of 1891, there was a barren interval of Gulf of Mannar 

eleven years followed by five splendid fisheries in Tho situation of the pearl banks area, with its 
1903-7, and after 1907 there was an interval of hundreds of square miles of deep water, it# lack of 
seventeen bad years before the fishery of 1925 , mak protection from the violenoe of the south west mon- 
ing only six fisheries since 1891- a period of thirty four soon, and a complete lack of a suitable situation m 
year, which to establish a ‘ nursery ’, mokes cultural work 
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a matter of extreme difficulty if not impossibility 
Mortality of the oyster* is enormous both young and 
old At no stage in its life history is the oyster mi 
mune from attacks of predaceous fishes especially rays, 
and from the effects of silting sand or other vicissitudes, 
including accumulating growths of bargasaum weed 
Any system of cultivation and protection muBt deal 
with half grown and full grown oysters buoh a pro 
gramme of oyster culture is apparently not piactioable 
m Ceylon because local conditions are unfavourable 
anil because the coat of such a scheme oven if feasible 
would be prohibitive 

The question as to how tho banks became repopu 
lated after a term of blank years is still a matter of 
uncertainty At one time it was thought that the spat 
fiom the Tuticonn banks was wafted under favour 
able conditions to the Ceylon mdo and vice versa 
there being two breeding seasons m the year one at 
the height of each monsoon July August and Docom 
ber-January and this is probably one cause of repopu 
lation Other causes however may be important 
such as repopulation fiom a few scattered oysters or 
from adjacent beds in the same local area As to the 
complete disap|>earaiioe < f oysters after they have 
established themselves m large numbers the main 
reason seems to lie in the geographic al peculiarities of 
the Ceylon pearl banks Both the Ceylon and luti 
oorin banks lie on n submerged shelf limited in extent 
and varying from 5 fathoms to 12 fathoms in depth 
which drotw guddonly into one hundred fathoms 1 ho 
tiearl banks never lie more than five miles from the 
' overfallH to tho wont and the same distance from 
the shallows to the east The floating larv® are at the 
mercy of the elements Thoy might easily be carried 
out into deep water or shoreward into too shallow 
water Then the irregulur currents would cause tho 
irregularity of tho oysteis and although there are two 
spawning seasons and oysters are sexually mature at 
twelve inonthH there is no guarantee that a bed of 
oysteis once established will produce a spat fall on 
tne banks 

The memoir includes ohanters on the methods of 
pearl fishing the hisfi ry of the oysters fished in 1926 
the age and growth of tilt oysters and nautual 
not es 


University and Educational Intelligence 

Abkbdkfn Ilio King lias been pleased on tho 
recommendation of the Secretary of State for boot 
land to approve the following appointments Dr 
James Ritchie presently Keepei of the Natmal 
History Department of the Royal Scottish Museum 
Fdinbuigh to be Regius professor of natural history 
in succession to Prof T Arthui Ihomaon on whom a 
knighthood was conferred m the King s birthday 
honours list Dr David Campbell Pollok locturer 
in pharmacologv and therapeutics in the University 
of Glasgow to be Regius professor of matena modica 
in succession to Prof C R Mai shall 

Cardiff— Dr R, T Dunbar, lecturer in physics, 
has been amxnnted to the chair of physics at the 
Uni\ersity College of South Wales and Monmouth 
shue in sutMession to Prof H R Robinson, who has 
been appointed piofeseor of physics at East London 
College (University of London) 

Gt asgow —The King on the recommendation of 
the Secretary of State for Scotland has approved 
the appointment of Dr John Walton lecturer in 
botany in the University of Manchester to be Regius 
professor of botany in the University of Glasgow in 
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suooession to Prof J M F Drummond, whose 
resignation takes effect on Sept 30 

The issue of the British Mtdusal Journal for Aug 
23 contains an account of medical teaching in Burma 
and of the new medical college opened at Rangoon 
last Ootober Until the beginning of the present 
century Rangoon was very backward as regards 
public buildings and particularly hospitals and schools 
which were out of date Since then however, as the 
result of a government grant and the generosity of 
numerous private donors a remaikabty rapid im 
prove mont has taken place Rangoon which has a 
imputation of nearly 400 000 inhabitants now possesses 
a general hospital of 660 beds a hospital for women, 
and a mental hospital all of the most modem type 
and equipped with up to date clinical and post 
mortem tmatres The new college of medioine 
building foi the equipment and design of which 
I tout Col T T Owens the dean of medical studies 
and Mr S P Bush tht consulting aichitect are 
responsible m described as being unsurpassed by any 
teaihing institute m Asia It contains departments 
for physiology (including histology and biochemistry) 
anatomy forensic medicine operation suigery phar 
inaoology and matena medica and pathology and 
baeteiiology with amply stocked and well arrangod 
museums attached to tne departments of pathology 
and forensic medicine a libiary and a large lecture 
theatre Institution in hygiene is given at the 
recently iqienod Institute of Hygiene of which the 
director is the University lei tiuer in hygiene Seven 
UniveiMty medical chairs hav e been established—for 
anatomy physiology pathology forensic medicine 
surgeiy medicine and obstetncs respectively All the 
heads of these dejiartments are Europeans as is also 
tho case in tht departments of arts st lonce engineering 
and law 

A oo operative large scale study of the relations 
of secondary and higher education in the State of 
Pennsylvania is now in progress under the direction 
of the Carnegie Foundation for the Advancement of 
Teaching and the Educational Commission of the 
State It represents an attack on the problem how 
to transform mass education into particular education 
aiming at the maximum development anti integration 
of each individual pupil a cajiacities for achievement 
and self direction Begun a year ago and plumed to 
be completed in six years the inquiry is being eon 
ducted, not by an outside staff butlby the institutions 
(some fifty m number) themselves An interim 
account of it appears in this year s annual report of 
the hoimdation At present attention is focused on 
the wastage involved m the entry upon a four 
years college course in the institutions under obeerva 
tion of more than a thousand students annually who 
drop out during or at the conclusion of the first 
semester and the still larger number who drop out 
during the remainder of their first year To what 
extent is this wastage attributable to the high school's 
misjudgment of the fitness of its pupils for a mover 
sity course and to the college’s failure to guide, 
inspire, and confirm its freshmen T To answer this 
question, procedures have been devised for placing 
at the disposal of the high school sufficient data 
oovenng a considerable period of school life for truly 
estimating the pupd s equipment of genuinely as 
emulatedknowledge and state of mind before reoom- 
mendmg entry mto oo liege, and for enabling title 
college to discharge its first duty with the new 
student ’ ‘ to assure itself of an intelligent, sincere, 

and feasible purpose within him and to make oertain 
that he is so situated that this purpose can be fulfilled ’ 
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Historic Natural Events. 

Aug. 3i, 1886. Charleston Earthquake.—This 
visited a district in which earthquakes were previously 
almost unknown. Though not destructive in the 
ordinary sense, its disturbed area (of 2J million 
square miles) has seldom been exceeded. The earth¬ 
quake originated in two foci about 13 miles apart 
and situated at depths of about 12 and 8 miles. The 
velocity of the earth-waves was 8-2 km. jier sec. 

Sept, i, 1667. Hurricane at St. Kitts. -M. Laurent, 
the Governor of St. Kitts (then French), wroto in a 
letter; “ Theie has blown here the most violent 
hurricane ever known, and I hold myself obliged to 
inform you that this island is in the most doplorable 
state that can bo imaginod and that the inhabitants 
could not have suffered a greater loss, or been more un¬ 
fortunate, except they had boon taken by the English 

Sept. 1, 1859. Solar DUturbance and Magnetic 
Storm*.—During the period Aug. 28-Sept. 7, magnetic 
disturbances, accompanied by remarkable auroral dis¬ 
plays, took place throughout the world Theie were 
two major storms, the first commencing on Aug. 28 
and the second on Sept. 2 ; it was found that each 
began suddenly, at (or nearly so) the same absolute 
time throughout the globe, anti oach corresponded m 
time with a great auroral display. Superimposed 
upon the disturbed conditions between these major 
storms, there was a moderate but marked disturbance 
with a sudden commencement at ID 20® QMT. on 
Hept. 1. At the same tune, two solar observers, 
Carrington and Hodgson, observed indei>enilently a 
brilliant patch of light that lasted about 8 min. 
(ID 18®. ID 23®) and moved some 36,000 miles across 
an unusually large and complex sunspot then nearly 
in line with the earth. The coincidence between the 
occurrence of this solar outburst (unique in observa¬ 
tions made with direct tolosoopic means without the 
discerning power of the spectroscope applied more 
recently) and tho minor magnetic storm was thought, 
at that time, to be significant. (A tune interval of 
about 24 hours between some form of solar disturbance 
and the commencement of an associated terrestrial 
magnetic storm is now recognised ) 

Sept. 1-3, 1883. Great Storm.—This storm was 
traced from the tropioal Atlantic, where it appeared 
as a violent hurricane on Aug. 28, along tho coast of 
North America and across the Atlantic to the British 
X alet*. In mid-Atlantic the barometer fell below 957 mb. 
(28*26 in.). The storm reached England on the after¬ 
noon of Sept. 1, and the centre crossed England in 
a north-easterly direction from Pembroke to Berwick. 
There was a violent gale over western and southern 
England, as well as France and Germany, accompanied 
by very heavy rain. In the Thames one of the lowest 
tides on record occurred on Sept. 2. 

Sept, i, 1933. DiMstroue Earthquake in Japan.— 
The Kwanto earthquake of 1923, though not tho 
strongest, was the most destructive of all Japanese 
earthquakes, owing to the great fires that followed 
the shock. The burned-out districts in Tokyo anil 
Yokohama covered about 0 -9 and 3 ■ 1 square miles, or 
nearly half the area of each city ; 99,331 persons were 
killed, 103,733 wounded, and 43,476 missing, while 
the number of houses completely mined exceeded 
half a million, and the value of property destroyed 
was about 880 million pounds. The epicentre lay in 
Sagami Bay, to the north of the island of Oshuna. 
The earthquake was accompanied or followed by 
remarkable distortions of the crust. Though the 
greatest known elevation on land was 7 ft. 8 in. and 
the greatest subsidence 6 ft. 4 m„ the changes in the 
bed of Sagami Bay were on a scale liitherto unknown. 
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The total areas elevated and depressed were 90 and 
270 square miles, and the total volumes 8 and 12 
cubio miles, the greatest uplift being 788 ft and the 
greatest subsidence 1312 ft. The earthquake seems 
to have been caused bv block movements of the 
crust, especially along tho continuation of the nft- 
valley of the Sakawa River. 

Sept. 1.3, 19*3. Cumulus Clouds over Tokyo.- 
Fnllowing the destructive earthquake in Tokyo on 
Hept. 1, groat fires broke out and continued for about 
40 hours. Yokohama and other towns were also 
burnt. Tho heat of the fires caused rapid ascent of 
air and a strong indraught, tho wind velocity reaching 
gale force Gigantic cumulus clouds developed above 
the fires m consequence of this uprusli of air, the tops 
of the cIoikIh l>emg five miles above the ground. 
Whirlwinds were formed over the fiercest fires, and it 
was observed that when these fires decayed tho whirls 
moved on to other fires 

Sept. 3-3, 1588. Armada Gales. -It has ftoquontly 
t>oen stated that tho defeat of tho Spanish Armada 
in 1888 was largely due to storms. Careful historical 
investigation has shown, however, that tho weather 
was not especially bad until tho remnant of tho fleet 
was in the o[>en Atlantic west of Scotland and Ireland, 
when a sevoro gale occuired on Sept. 2-3, which drovo 
some of the ships on to tho coast of 11 eland. Bail 
weather was also reported by the English fleot in tho 
Downs. 

Sept. 3, 1666. Drought before Great Fire of London. 

On this date l’opys recorded “ Tho wind mighty 
high and driving it [tho fire] into the City, and every¬ 
thing. after so long a drought, proving combustible 
. . . tho wind carries it into tho city. [The fire] still 
increasing, and tho wind great, it being brave dry, 
ami moonshine, and warm weather.” The general 
wind direction during the fire was easterly, for an 
entry on Feb 3, 1007, records that pieces of burnt 
paper were earned by the wind so far as Cranbome, 
near Windsor. The drought continued until Hept. 9. 

Sept. 3, 1919. Detonating Meteor At 10.26 P M. 
a meteor appeared over north-west Germany at a 
height winch was afterwants calculated as 70 miles. 
It travorsed a jjatli of 194 miles from south-south-oast 
to north-north-west in less than six seconds, and dis¬ 
appeared at a height of about 17 miles over Schleswig- 
Holstein. Its brightness was such that it was visiblo 
at a distance of more than 300 miles Nearer the 
path its apparent diameter was given as up to twice 
that of the full moon anil it made tho night as light 
as day. From the reports received, the diameter of 
tho glowing sphere was calculated by A Koppon as 
about 270 metres (890 feet). 

Sept. 3, 1933. Shenandoah Squall. -Tho United 
States airship Shenandoah, while flying over south¬ 
eastern Ohio, was struck by a violent squall with 
powerful vertical air-currents. The airship broke 111 
two, and out of 43 officers and men 14, including the 
commander, were killed. 

Sept. 6, 1936. Detonating Meteor. About 9.60 v.H. 
a brilliant meteor travelled from the North Sea near 
Bridlington over Sheffield at a speed of 19 miles a 
second. Tt gave a brilliant greenish light, and was 
followed by a reddish trail, and the illumination was 
soen over almost the whole of the British Isles, as well 
as in Belgium and France. Just beyond Sheffield it 
burst with a rumbling like thunder or hoavy explo¬ 
sions, which at Sheffield lasted for 43 seconds. An 
interesting feature was that while the oxplosion was 
distinctly heard at distances of 70-140 miles, and at 
one plaoo 100 miles distant houses were shaken, at 
intervening places no noise wan heard, thus providing 
a good example of an outer zone of audibility. 
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Societies and Academies. 

Paris 

Academy of Science* July 7 —The president 
announced the death of Georges Neumann, corre- 
apondant for the Seotion of Rural Economy—H 
Dealandres The properties of the lines and abnormal 
senes m atomic spectra —Charles Richet A paradox 
on (visual) accommodation Looking down an 
avenue, after fixing the eyes on the nearest trees, 
there is an obvious effort of accommodation when 
bringing a more distant tree into focus In a picture 
showing tho same view m perspective, there is still 
a distinct effort of accommodation m changing from 
the nearer to the more distant trees This is a para 
dox, since all the objects are m the same plane — 
Louis Roy The dynamical adiabatio law relating to 
elastic surfaces—N St Gcorgesco A problem of 
the calculus of probabilities with application to the 
search for unknown periods of a cyclic phenomenon 
—Henri Poncin Ihe flow in a canal —J Baurand 

The formation of waves at the surfaces of liquids — 
G W Ritchey First results m celestial photo 
graphy obtained with the Ritchey Chi6tien telescope 
—Alex Vlronnet The trans Neptunian planet 
The doteimination of an orbit by three observations 
—A1 Proca Dirac s equation The sixteen \f> M com 
ponents —E Sevin The origins of a synthesis of the 
laws of the physical world—E Kogbetliant* The 
velocity of propagation of gravitation —Andrl Mar 
celln and Mile Simone Boudin Coloured stratifications 
bysublimation Mile Suzanne Hunon JTho mechanical 
action exerted in a conductor by electromagnetic 
waves An expression for the force due to the electro 
magnetic radiation on a single element oscillating in 
resonance has been calculated, and an apparatus has 
been designed and constructed capable of detecting 
this force—S Holgersson and Mile A Serres Ihe 
properties and ciystalhne network of the femtes 
The magnetic properties of zinc ferrite differ entirely 
from those of tho Writes of magnesium load, copper 
and nickel Since X ray study pioves that all these 
compounds have the same crystalline structure 
one possible explanation of this anomaly fails It 
is oonoluded that the magnetic properties of Fe ' 
depend on the nature of the other atoms placed at 
the nodos of the network near those which are occupied 
by Fe ' — G Bruhat and J Ternen The ultra 
violet absorption of solutions of tartaric acid the 
influence of concentration The absorption of tar 
tane acid solutions for concentrations between 
0 16 and 3 3 gm mols per litre obeys Boor s law 
oxaotly this confirms the conclusion drawn from 
the study of the rotatory dispersion that there is 
nothing pointing to the existence of two forms of 
the tartano acid molecule possessing different absorp 
tions—Marcel Dufour The orthogonal trajectories 
of the generators of a ruled surface — Ch Guilbert and 
Livet An improved method for taking stereoradio 
graphs—Chaps* The form of the solubility curve 
of benzoio acid in toluene Taking as co ordinates 
the reciprocal of the absolute temperature and the 
logarithm of the concentration, the ourve found by 
experiment is a straight line whioh passes through 
the melting point of benzoic acid, {t = 121 9, e = 100 
per cent) —-Q, Litvin and J Declerck The kinetics 
of alkaline notations of iodine The case of alkaline 
borates—Lion Thilry The influence of nickel and 
chromium on the properties of malleable cast iron 
Niokel can replace silicon from the point of view of 
the graphitisation effect it allows the temperature 
of graphite formation to be lowered and gives a finer 
grained and better disseminated graphite Chromium 
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has the opposite effect, it hinders graphitisatiop, 
increases the hardness, and reduces elongation and 
resilience —Claud* Fromsgeot The action of ultra¬ 
violet light on dimethylpynmo acid Dunethylpy- 
ruvic acid, in neutral or alkaline aqueous solution, 
under the mfluenoe of ultra violet light, forms a com¬ 
pound capable of setting free iodine from potassium 
iodide This property is connected with an ethylene 
linkage —Mil* J Fer*t Calcium mtroalummate 
A description and the preparation and properties of 
the double salt 3CaO A1,0, Ca(NO f ), 16 H,0 — 
Pierre Poulenc Complex compounds of rhodium 
bromide and pyridine —Charles Boulanger The 
reduction of metallic salts m solution by aluminium 
—P Delauney The biochemical synthesis of p 5- 
lodosalicylglucoaide —Pereira de Sousa The eruptive 
rocks of the western part of Algarve, Portugal — 
Jean Lugeon The radioelectnc determination of the 
position of sand storms m the Sahara from a great 
distance —R Bureau The study of the propagation 
of electno waves with ihe aid of atmospherics —A 
Gravel Some submarine springs observed on the 
Libano Syrian coasts —Ren6 Girard and Robert 
Lemesle Polystely in Bamondta pyrenmea —Antonin 
Nlmec, Joseph Lanik, and Mme Anna Koppovh A 
colorimetric method for rapidly determining the 
citric acid soluble phosphoric acid of the Boil — 
D Bennati, J Gautrelet, and E Herzfeld Adrenaline, 
the alkaline reset vo and apncea—Georges Bour- 
guignon and Mile Mane Louise Verner The mechan 
ism of (visual) accommodation m the Teleosteans — 
Paul Mathias The evolutive cycle of a trematod of 
the family of theNotocotylulaj (Notocotylua attenuatus) 
—Marcel Avel The rfile of the nervous system m the 
regeneration of the head in Lumbncua —M Lemoigne 
and P Monguillon Ihe presence of acetylmethyl 
oarbinol and of 2 3 butylene glycol in the blood of the 
higher animals —G Guittonneau, H Delaval, and 
MUa M Bejambes A lactic fermentation of certain 
sugars at a temperature of 70° C 


Diary of Societies. 


ti quest c 


• M -Ileal q iri 


Bsmim Association rom»i Am ahismknt it tk Ik* a (at Bristol) 

WartsMinx Sul 5 at 8SO r H (in Colston Ball)-Prof t O Bower 
Hlw an 1 Form In Plants (Pran 1 ntial Addrt u) 

1 kurtday Stpl 4 at 10 a u —(A) Diaeusslun on The Mateirologieal Rein 


tions of Atmoephem 

(A) K U Unroot A 

(B) Irof (, 1 Uorga 
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Science End Leadership 

A MONO the changes which the British Assoeia 
-tX tion for the Advancement of Science has 
witnessed since its formation in 1831 is the gradual 
disappearance of the demarcation between scienoe 
and industry As Lord Melchett pointed out in a 
recent address the endeavour to distinguish between 
pure and apphed science has now lost any kind of 
meaning No dear distinction is possible between 
science and industry The results of research work 
of the most speculative oharaotcr often load to 
outstanding practical results Such progressive 
firms as Imperial Chemical Industries Ltd now 
follow in Great Britain the practice long current 
in Germany by fostering closo contact with the 
scientific research work of the universities 

The relation of science to industry was a mam 
theme at the discussions of the British Association 
at Capo Town and Johannesburg last j ear an 1 this 
year s programme affords further evidence of the 
interpenetration of science and industry The dis 
eu8sions on the influence of fertilisers on the yield 
and composition of plants on chemotherapy and 
on the present position of the British dyestuffs 
industry and the addresses to be gi\cn on recent 
progress in air cooled aeroplane development on 
investigations on tar distillate washes on sugar 
beet investigations the bearing of research on 
improved production of apples Dr P I du loit a 
presidential address on veterinary scienco and agri 
culture and Sir Ernest W Moirs presidential 
address on the interdependence of science and 
engineering are sufficient evidence that the out 
look of modem scienct is essentially practical and 
related to the requirements of industry On the 
other hand scientific leadership is now a charac 
tenstio of all progressive and prosperous branches 
of industry The Industrie s m which the neglect of 
scienoe has been most marked are those which are 
moot stagnant or most acutely confronted by prob 
lems of reconstruction 

If however it is true that in the last twenty five 
years science has rapidly assumed the responsibility 
of leadership m industry a yet wider responsibility 
is now demanded of it Under the conditions of 
modem civilisation the community in general as 
well as industry is dependent upon pure and 
applied scienoe for its continued progress and 
prosperity Under the influence of modem scien 
tifio discoveries and their applications not only in 
industry but also in many other directions the 
whole basis of society is rapidly becoming scientific 
and to an increasing extent the problems which 
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confront the national administrator whether judi 
ciary or executive involve factors which require 
scientific knowledge for their solution The road 
traffic problem of to day for example can be 
traced directly to the enormous expansion m out 
put of motor oars and therefore reduction in costs 
of production which resulted from chemical research 
m the field of lacquer solvents The introduction 
of oil fuel for steamers immediately created a prob 
lem of waste fuel disposal and the layman could 
not be expected to predict the serious consequences 
at many of our coastal resorts of the short sighted 
policy of dumping waste oil at sea 

Problems of atmospheric or upanan pollution 
arc all largely probl< ms which have arisen through 
society using the results of scuntihc discoveries and 
their applications unguided by scientific and un 
prejudiced investigation of their reactions on the 
life of the cc mmunitv Many such problems need 
not have become acute had an elementary amount 
of such foresight and scientific mv estigatn n been 
exercised in the early stages of the development of 
scientific inventions lefore vested interests had 
been created 

It is never easy to e nvisage the full conseque ne c s 
of a scientific discovery but it is an imperative 
need of to ela\ that scientific workers should attempt 
to predict the consequences of their discoveries and 
to suggest means of dealing with the probable 
situation at the earliest and easiest moment 
Much useless expenditure of public money and 
many unsatisfactory and makeshift airangements 
might easdy have been avoided in the jiast had 
scientific workers of sufficient foresight and charac 
tor taken their share in local and national adminis 
t rat ion Again the control of public expenditure 
on for example the National Physical I aboratory 
or the ( hemical Research Laboratory at 1 eddington 
in the final issue must be determined by scientific 
or technical knowledge and cannot be regarded as 
satisfactorily exercised by administrators who are de 
pendent on the advioe of others for that knowledge 

In recent years the rapid growth in the rate of 
all kmds of international communication and trans 
port has forced on industry an outlook and organisa 
tion that to an astonishing extent are international 
These same forces have however enlarged the 
bounds within which mistaken policies can exert 
their ill effects Recent historical research has 
demonstrated that the difficult racial problems 
confronting the Union of South Africa to day are the 
result of mistaken policies determined by political 
prejudices three generations ago In the modem 
world the dangers arising from mistakes caused by 
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prejudice and neglect of impartial or scientific 
inquiry are infinitely more serious In an age 
when nearly all the problems of administration and 
development involve scientific factors civilisation 
cannot afford to leavo administrative control m the 
hands of those who have no first hand knowledge 
of science 

It would bt easy to adduce evidence that in 
spite of all the increased interest in scientific research 
manifested by Parliament science is far from exert 
ing its fitting influence on government and adminis 
tration To the precarious position of the Royal 
Veterinary ( ollege and government indifference to 
«lentifio rtf resentations thereon w e have recently 
alluded Dr A C D Rivett m an article in the 
Ttmei of Aug 7 has pointe 1 out hi w neglect of 
soil science has been responsible for the economic 
ruin of many agriculturists and the failure of settle 
ment schemes and the indisposition to accord to 
scientific workers effective representation on a 
number of committees appointed in recent years 
to deal with a wide rangt of subjects upon which 
scientific workers could be expected to speak with 
authority tells the same tale 

Under modem conditions therefore more is 
required if scientific workers than the mere en 
largement of the bounds of knowledge The y can 
no longer be content to allow others to take tho 
results of their discoveries and use them unguided 
Scientific workers muBt accept responsibility for 
the control of the forces which have been released 
by their work Without their help efficient ad 
ministration and a high degree of statesmanship 
are virtually impossible 

The practical problem of establishing a right 
relationship between science and politics between 
knowledge and power or more precisely between 
the scientific worker and the control and admmistra 
tion of the life of the community is ono of the most 
difficult confronting democracy The community 
is however entitled to expect from members of 
the British Association some consideration of such 
a problem and some guidance as to the means by 
w hich science can assume its place of leadership 

There are certain factors mvolved m the esfcab 
lmhment of such a relation which are worthy of men 
tion In the first plaoe recent events notably the 
tendenoy of the Civil Service to encroach upon 
tho functions of the judiciary have demonstrated 
to many what Mr and Mrs Sidney Webb (now 
Lord and Lady Passfield) observed in 1920 
The great mass of government to day is the work 
of an able and honest but secretive bureaucracy 
tempered by the ever present apprehension of 



September 6 , 1930 ] 


NATURE 


339 


the revolt of powerful sectional interest* and 
mitigated by the spasmodic interventions of 
imperfectly comprehending Ministers * One 
essential condition of progress therefore a such 
a modification of the conditions of entry or recruit 
ment and of promotion m the Civil Service that a 
reasonably adequate appreciation of the value of 
soience is ensured in the whole personnel of the 
service and on the other hand that avenues of 
promotion to positions of high administrative 
responsibility are open to its scientific office rs 

The factor of education however is of importance 
not only in the production of a ty lie of administrator 
more in keeping with the requirements of the 
modem world but also m its influence m the pro 
duction of a more «nlightened type of public 
opinion and one mort competent to sort out the 
issues In such w ork of education scientific workers 
must take a much larger personal part Much 
benefit may result from the me re presence of and 
contact with men of science in numerous com 
mittens councils and public bodies forming the 
machinery of local and national administration 
and scientific workers must be prepared to offer 
themselves for election m much larger -numbers 
than they have done hitherto 

The tendency for governments to overlook the 
need for adequate representation of science on 
important committees if at least m part due to 
the failure of scientific workera to indicate the 
contribution which they are able to make to the 
subject under discussion In another sphere it ib 
difficult to believe that the absenoe of scientific 
representation from the Melchett Turner industrial 
conference has any other explanation than the 
failure of scientific workers to make a corporate 
approach 

A restatement of the claims of science to the 
attention of the civilised world or the relation of 
science to social as well as to material progress is 
required and opportunities for scientific workers 
to participate in such a campaign of education 
are by no means wanting Moreover the recently 
formed Parliamentary Science Committee has made 
it considerably easier for scientific workers to 
demonstrate to Parbament the contribution science 
makes to the security and progress of the State 
and the directions in whioh that contribution can 
be expanded with advantage to the community 

The extent of the opportunities and the efficacy 
of Buch a campaign are largely determined by the 
representative character and the political strength 

* A Confutation for the SodtUM Commonwealth of Great 
Britain iwo p M 


of the professional organisations of scientific workers 
For this reason the development of such orgamsa 
tions during the last decade is full of significance 
not only m affording scientific workers wider oppor 
tumties of exerting their mflut nee on pubbe bfe 
but also m raising their status to a point that is 
adequate to discharge the larger functions which 
the development of sociotv as well as of industry 
increasingly thrusts upon them 

It is significant that m contrast to the relative 
impotence of v lentific workers in national affairs 
in the international sphere advisory committees 
of exports have since the War exerted a remarkable 
and effoctivo influence even when devoid of all 
legislative authority To committees of experts 
organised by the League of Nations and exercis 
mg advisory functions only is due the credit 
of the schemes which were successful in rescuing 
a Turopean State from bankruptcy and chaos and 
m handling an unemployment sohe me whieh settled 
a million and a half refugees following upon 
the greatest migration in history These examples 
sufficiently demonstrate that given the lequisite 
stimulus and enthusiasm the sou ntific expert can 
already exert an effective influence when normal 
administrative effort has failed and when mdeed 
as in the case of Austria the problem had been 
dismissed by statesmen as hopeless 

In truth scientific workers occupy a privileged 
position in souitv as well as induBtrv and then 
are welcome signs that this is now recognised 
by scientific workers themselves Thus in his 
presidential address to the Chemical Society (at 
Leeds) last year Prof J xstlyn Thorpe suggested 
that the age is at hand m which the changing 
majorities of governnu nts will no longer be able 
to determine major policies except in directions 
approved by organised industry and in advocating 
the closer organisation of science and industry 
stressed tho political strength to be obtained 
thereby The paper to be read before the 
British Association on The Screening of South 
end from Gunfire is fuither evidence that 
scientific workers are accepting the responsi 
bibty of leadership in matters of social and m 
dustnal safety Whatever inspiration orenoourage 
ment the meetings of the British Association may 
give to scientific w orkers m the prosecution of their 
researches there is no way in which the Associa 
tion can more fittingly serve humamtv than by 
calling scientific workers to accept those wide re 
sponsibihties of leadership in society as well as in 
industry which their own efforts have made their 
inevitable lot 
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The Roots of Hellenism. 

Who were the Greeks t By Prof John Linton 
Myres (Bather Classical Lectures, Vol 6) 
Pp xxxvu + 634 (Berkeley, Cal University 
of California Press , London Cambridge Um 
veraty Press 1930 ) 7 dollars 

OW and through what ethnic migrations and 
ohanges were the essentially Mediterranean, 
almost Oriental polity, culture, art and religion 
of the ASgean Bronze Age transformed into the 
very different and distinctly European Hellenism 
m which western civilisation is so largely rooted 1 
This question has confronted all historians since 
the discoveries of Schhemann and Evans The 
answer elaborated by Prof Myres in 600 closely 
reasoned pages is the first really serious attempt 
to eo ordinate into a single whole the bewilder 
mgly diverse data upon which the solution miiBt 
depend He gives us for the first time a com 
prehensive synthesis of the deductions from 
geography and climatology from physical anthro 
pology and prehistoric archaeology, from compara 
tive philology and religion from recently discovered 
Hittite documents and freshly interpreted Egyp 
tian records, and above all from the now re 
habilitated traditional history of the Greeks 
themselves as embodied in epic, legend and genea 
logy 

The combination of these heterogeneous elements 
to form the solution of our question may be com 
pared to a jig saw puzzle the validity of the 
solution depends upon the coherence of the re 
sultant pattern and Myres s work passes the 
test brilliantly The solver is indeed aided—but 
also handicapped—by a certain fluidity m some 
of the elements due to ambiguities in the arohseo 
logical record obscurities in Egyptian and Hittite 
texts or confusions in Greek genealogies here 
you adjust the element to fit the pattern and 
sometimes the element is missing altogether and 
the lacuna miut be filled up with scientific imagina 
tion 

None the less a coherent pattern does emerge 
and very seldom ib the fit of any element nn 
satisfactory Still more rarely has an element 
been distorted—and that almost exclusively on 
the margins of the picture confusions between 
mounds of many villages like Rustchuk and 
sepulchral tumuli, an over high dating for the 
shaft graves of My cense, inversion of the relations 
betwe^kUkramian and Transylvanian and painted 
wanraMKl between ‘ Hallstatt * and antennae ’ 
sworiSTrbr a perhaps too confident acceptation of 
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Fearer’s identifications of names in the Hittite 
texts, u no wae affect the coherence of the oentral 
picture 

To summarise in a short review the results of six 
hundred pages of detailed analysis would be as un 
just to the reader as to the author, the discussions 
of geographical and chmatio controls and the 
ethnographio and historical parallels worked out in 
digressions that are embarrassing on a first reading 
are really as essential to the final picture as the 
central figures which they help to define It is 
not the least ment of the book that it takes full 
account of the complexity of the problem and 
does not attempt to simplify the picture by the 
omission of episodes on the pretext that their 
effects were transitory 

Passing over the more familiar points in the 
mam narrative we may direct attention to a few 
conspicuously original features m this genial work 
Most striking is the vindication of Greek folk 
memory as preserved m the Epics and classical 
authors against the onslaughts of nineteenth 
century critics and mythographers Not only 
does the author demonstrate the internal consist 
cnoy of the traditions especially the genealogies, 
but he also correlates in an entirely novel manner 
the crises thus disclosed with dated points in 
the archaeological record Thus m the Argolid 
the genealogical date for the first king whose 
name looks obviously personal, and not merely 
eponymous or toponymous coincides fairly well 
with the beginning of colonisation by Minoan 
dynasts symbolised by the shaft graves of Mycenae 
(The discrepancy could be better overcome by 
shortening the generations than raising the date 
of the tombs) The great reaction of the Mam 
land against Cretan domination which resulted 
m the sack of the Minoan palaces about 1400 B o 
coincides even better with the slaying of the sons 
of ASgyptus by the daughters of Danaus in the 
generation of 1400 (Minoan alliance with, if not 
dependence on, Egypt is clear enough from 
archeological and hieroglyphic evidence) 

So, too, the aoeuracy of Homer’s picture of 
Aehean society and life ib demonstrated along 
| the lines laid down by Allen and Chadwick, but 
with a fuller mastery and wider use both of the 
arch»ological material and of the data supplied 
by Egyptian and newly discovered Hittite docu¬ 
ments Politically, the Homeric age was a period 
when foreign dynasts from overseas, Phrygian 
rather than Hellenic, ruled over Minoamsed 
Greeks as a loosely federated feudal aristocracy 
Arohteologioally, it witnessed the gradual substi- 
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tutaon of cut and thruat swords for rapiers of 
>und shields with bodv armour for long shields 
and of iron for bronze 

Very original too is the treatment of the fibulae 
as illuminating the complex phenomena of this 
transitional period My res regroups several of 
Bhnkenberg s types into larger units the distnbu 
tion of which is shown to correspond respectively 
to the area affected by the sea raids mentioned in 
Hittite and Egyptian documents to that of the 
similarly attested land raids into the heart of 
Asia Minor and to the Achaean confederacy under 
foreign dynasts in mainland Greece The uni 
formity of the early types in the last named region 
is such as to imply quite intimate intercourse 
between the peoples from Thessaly to Laconia 
Yet apart from thur foreign rulers these peoples 
must already have been speaking distinct dialects 
ancestral respectively to the Ionic ASolic and 
Arcadian of classical tunes Myres ingeniously 
suggests that the mixed dialect of Homer was 
such a lingua franca as was needed to facilitate 
intercourse in the conditions described With 
the break up of Achaean domination after the 
Trojan war specialised local types of safety pin 
grow up to Hvmbolisc the interruption of inter 
course 

The Dorians too are recognisable by a special 
type of fibula the spectacle brooch but they did 
not bnng it as has been usually assumed from 
the far north for Myres would seek their cradle 
where Greek tradition located it in the peninsula 
itself on the north western fringe of the Achaean 
confederacy Nor was the geometric style Donan 
as is generally believed It was rather the creation 
of potters trained in the old Mycenaean tradition 
but working for a new public the product of that 
dark ago of migration the social conditions of 
which Myres reconstructs most bnllianth In 
this style the concentric circle ornament is indeed 
a contribution from beyond the Balkans brought 
by those Lausitz invaders whose presence in 
Macedonia has been demonstrated by Hourtley 
and myself But the Lausitz invasion was just 
an episode of which Greek tradition preserves 
memories that lesser authors find it convenient to 
ignore The invaders were not Greeks but Thra 
Clans a view which agrees well with my independ 
ent conclusions as to the linguistic affinities of 
Lausitz folk in the Danube valley Apart from 
the oonoentnc circle enhancement the geometric 
style is essentially iSgean and reaches its highest 
development in the region least affected by post 
Mycenaean intruders namely Attica But in its 
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I development the guiding spint is no longer Minoan 
or Mediterranean but Hellemo as Myres shows 
j in a masterly analysis of its content and rhythm 
Peculiarly suggestive is his comparison between 
the rhythm of vase painting and Greek veraifica 
tion Here lies the clue to the initial question 
But to use it the reader must turn to the actual 
book and read and re read its arguments even 
when they seem irrelevant or repetitive 

V Gordon Childk 

The Importance of Morphology 

Studies on the Structure and Development of Verte 
brates Bv Prof Edwin fe Goodrich Pp xxx + 
837 (London Macmillan and Go Ltd 1910) 
36s net 

rjlHhRF is a peculiar irony in the fact that the 
J- method of investigation which in the nine 
teenth century was responsible for the greatest 
revolution ever effected in mans outlook and 
appreciation of his own place in Nature should at 
present he despised and rejected by bo many 
biologists lhe publicatim of a now treatise on 
morphology is a challenge to the w idespread attitude 
of depreciation of the value of such studies Perhaps 
the question at issue can be best defined by a con 
crete illustration 

During the present century many hundreds of 
experimental and clinical investigators have been 
occupied in the attempt tc disoover the means 
whereby oo operation is effected between the 
pituitary body and the hypothalamus Yet the 
unifying device is visille to the naked eye Prof 
C regor Popa and Dr Una Fielding have recently 
described (The Lancet Aug 2 1930 p 238) a 
hitherto unnoticed and unique sines of vessels for 
conveying to the hypothalamus the colic idal 
matenal elaborated in the pituitary which are 
virtually the ducts of the hypophysis the channels 
in which blood serves the hydraulic function of 
moving the colloid upward into the brain This 
is merely one example of the importance of mor 
phology for the solution of problems of function 
and a hint of the nsks to which bi >logy would be 
Deposed if what Prof H S Tenmngs (Science 
July 30 1926 p 98) has called the phobia of 
antagonism to morphology should be permitted to 
dominate our work 

It is the business of every department of science 
to lay a sure morphological foundation upon which 
to erect the edifice of knowledge Whether the 
subject of investigation be the structure of the 
atom the anatdiny of a crystal the plan of an 
Kl 
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engine, or the architecture of a living organisation, 
the fundamental consideration is obviously a 
question of morphology, the neglect of which would 
stultify any attempt to solve the problems The 
physicist, the chemist, the engineer, and the 
paleontologist do not waste their tune in denying 
the importance of a department of their work 
which is so essential for the suocess of their efforts 
Yet at the present time we are face to face with 
the paradoxical phenomenon that many biologists 
want to repudiate the particular instrument of 
their subject, which in the hands of Charles Darwin 
effected the most complete revolution that has ever 
been made, not merely m the interpretation of 
living plants and animals, but also m the whole 
attitude of man to the universe and to the character 
of his knowledge and sympathies It is important 
not to ignore the fact that although Darwin’s ideas 
were m large measure inspired by studies in field 
biology, m the geographical distribution of plants 
and animals, and m breeding experiments, his 
demonstration was based, as he himself so clearly 
emphasised, on morphology, which in “ The Origin 
of Species” he called “the soul of natural 
history” 

In emphasising the importance of morphology 
and the danger of neglecting the direct appeal to 
the observation of concrete facts, however tedious 
and laborious such a discipline may be, this attitude 
must not be supposed to mvolve any failure to 
recognise the vital importance of the experimental 
inquiry into the manifestations of life Most people 
admit the major interest of the working of a machine 
and the results whioh accrue from its use in com 
panson with its mere structure But the fascina 
tion of watching an aeronaut * loop the loop ’ 
and perform other ‘ stunts ’ does not relieve the 
engineer of the necessity of investigating essential 
problems of aeroplane construction Yet there is 
a widespread tendency to adopt such an attitude 
in biology—a tendency that is encouraged by the 
vast importance and brilliance of the results which 
can often be obtained quickly and easily by ex 
penment In biology, however, the laborious 
drudgery of morphological research is a necessary 
part of most investigations Moreover, it is a 
profound mistake to pretend, as not a few zoologists 
are now doing, that the field of morphology, which 
has yielded such nch harvests in the past, has been 
exhausted and is now sterile It should not be 
forgotten that a relatively small proportion of the 
problems of biology is Busooptible to inquiry by 
experiment in comparison with the vast field for 
research in morphology The methods which 
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established the fact of evolution have even vaster 
opportunities for achievement m the future Almost 
every discovery in physiology creates new problems 
for the morphologist — most advances into new 
territories need for their oomplete establishment 
the translation of the results into terms of struc¬ 
ture and structural changes The whole range 
of paleontological inquiry is primarily morpho¬ 
logical 

The attitude of mind that is expressed in the 
morphology phobia often assumes a more extreme 
form m minimising the value of things that can be 
seen with the naked eye It is sometimes assumed 
that anatomical work that does not mvolve the 
use of an oil immersion lens is necessarily futile 
The prevalence of the practice of resorting to histo¬ 
logical devioes before the object of investigation 
has been thoroughly examined by the naked eye 
or with a hand lens is responsible for largo gaps in 
our knowledge and a vast number of conventional 
errors Not long ago a distinguished surgeon came 
from Europe to ask for permission to dissect muscles 
in the human body to compare the lengths of active 
flesh in the flexors and extensors When asked why 
he undertook so long a journey to do what he might 
equally well have done in the laboratory of his own 
university (within ten minutes’ walk of his house) 
he replied “ If our professor had an elephant to 
dissect he would begin by cutting it into sections 
10/i thick ” This absurd remark unfortunately 
expresses quite truly the irony of the attitude that 
is now so prevalent Even if it be admitted 
that much of the distrust of morphology may be 
due to the narrowness and futility of some of the 
academic morphology of a past generation, this 
ib no excuse for the widespread fashion of deprecia¬ 
tion 

It would be possible, if it were desirable, to cite 
many instances of experimental research the results 
of which have been utterly Btultified by the neglect 
to take into consideration questions of morphology 
What vast accumulations of erroneous inference 
still encumber the literature of biology because 
considerations of phytogeny and homology have 
been ignored ' Obvious as they are, these things 
needed saying to make plain the value and im¬ 
portance of such works as Prof Goodrich’s* Studies 
on the Structure and Development of Vertebrates ” 
He set out to write a treatise to expound the present 
state of our knowledge of the comparative anatomy 
of vertebrates More than half the volume is 
devoted to the skeleton, and 512 of the 754 figures 
with which it is generously illustrated This is due, 
not to the assumption that the other parts of the 
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organism called for a lees elaborate treatment, bo 
muoh as the fact that the attempt to deal with 
them with the same thoroughness would have taken 
a lifetime to accomplish 

Prof Goodrich has performed a very useful 
service in providing the advanced student of 
zoology and those engaged in teaching and research 
in comparative anatomy with trustworthy guidance 
to our knowledge of the vertebrate skeleton As it 
includes an account of the fossil remains of extinct 
animals, the book is also a treatise on vertebrate 
paleontology, perhaps the most illuminating and 
comprehensive work that has been written on that 
subject The discussion of the skeletal remains of 
a large senes of extinct animals by a zoologist who 
is also giving the results of his own investigations 
on living representatives of the same groups pro 
vides a more vital and illuminating interpretation 
of the fossils than a work dealing with the latter 
alone Such a mode of treatment minimises the 
risk of ignoring the fact that the bones were once 
clothed with muscles as parts of living creatures 
The study of palaeontology in association with the 
anatomy of existing animals represents the essential 
foundation of evolutionary inquiries It emphasises 
the vast significance of morphology as the only key 
at present available to unlock the mysteries of 
phytogeny and evolution 

The rest of the book is devoted to the gills and 
gill slits, the heart and vascular system, the air 
bladder and lungs, the coelom and diaphragm, the 
excretory organs and genital ducts, and a brief 
chapter on the peripheral nervous system and 
sense organs No attempt is made to deal with 
the oentral nervous system 
In his preface Prof Goodrich emphasises the 
fact that his book “ is not a oomplete treatise, but 
deals with certain subjects and problems of special 
interest and importance, some of which receive but 
scant notice m current text books ’ ’ This qualifies 
tion applies not only to the subjects chosen for 
discussion, but also to his method of dealing with 
them Thus his excellent description of the com¬ 
parative anatomy of the heart, based largely on 
his own researches, omits any account of the 
fascinating problem of the connecting systems (the 
atno-ventnoular bundle) 

The difficult questions involved in the evolution 
of the diaphragm are discussed with great clearness, 
and, as the author explains with reference to the 
book as a whole, the lacuna m our knowledge are 
defined, but no hasty attempt is made to hide them 
by premature conclusions 
The least satisfactory part of the book is the 
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final chapter Perhaps the author would have been 
better advised to have deferred it until he was ready 
to link his account of the peripheral nervous system 
with that of the central organs The ubo of the 
term ‘ visceral motor ’ for nerves which supply 
voluntary muscles of stnated type, wholly dis¬ 
sociated from any viscub, is very misleading, even 
if it is still fashionable among American neurologists 
For more than thirty yean it has been the practice 
among most anatomists to distinguish this group 
as ‘ lateral somatic ’, and repeated protests have 
been made against the application of the word 
‘ visceral' to it 

Prof Goodrich claims (p 784) that, while the 
division of the autonomic nervous system into 
sympathetic and parasympathetic may be justified 
on physiological grounds, it is not satisfactory from 
the point of view of morphology If, however, the 
morphologiBt should differentiate the autonomio 
fibres, as he suggests, on the basis of the paths— 
anterior or posterior nerve roots—by which they 
emerge from the central nervous system, the result 
will be, not only chaos, but also bad morphology 
Clearly homologous fibres in different vertebrates 
would then have to be placed in different groups 
Even in the same animal the cephalic fibres of the 
accessory nerve would belong to the dorsal root 
system, from which tho caudal fibres of the same 
nerve would bo excluded, although they do not 
fully acquire tho right to inclusion in the ventral 
root These considerations reveal the impractica¬ 
bility of Prof Goodrich’s suggestion 

The book in most respects is eminently con 
servative In his classification of vertebrates, for 
example, Prof Goodrich includes the Tarsuformes 
m the sub order Lemuroidea, although for more 
than thirty years the need for a special sub 
order Tamoidea to express the admitted facts of 
morphological distinction has been widely recog¬ 
nised 

These, however, are relatively trivial blemishes 
in a great achievement, upon which Prof Goodrich 
is to be heartily congratulated The conspicuous 
quality of the book is the fullness and impartiality 
of the statement of the present state of our know¬ 
ledge of vertebrate morphology and the sources of 
information Every student of zoology and pale¬ 
ontology should be grateful for this eminently 
useful book The excellence of the illustrations, 
of which there are as many as 754, and the valu¬ 
able bibliography and scheme of classification of 
vertebrates are features of the book worthy of 
special mention 

G Elliot Smith 
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Science and the Layman 

(1) The Mechanism of Nature being a Vtmple Ap 
proach to Modem Views on the Structure of Matter 
and Radiation By Prof E N da C Andrade 
Pp xn +170 (London G Boll and Sons Ltd 
1030) Os net 

(2) Matter and Radiation a ith Particular Reference 
to the Detection and Uses of the Infra red Rays By 
John Buckingham Pp xu +144 + 8 plates (Ion 
don Oxford University Press 1030) 7 a 6 d 

let 

HE ignor&noe m matters scientific of the 
average intelligent and educated layman is 
one of the more curious and perturbing features of 
the age curious because science mostly without 
intention and as a mere by product of its activity 
has done more to change the structure of society m 
the last fifty years than statesmen and reformers in 
all the preceding aeons perturbing because the dis 
covenes which the scientific worker drops so casually 
into the stream of knowledge have potentialities 
for good or evil so vast that it seems vitally un 
portant that those who are called upon to lead and 
direct society should have at least sufficient know 
ledge of the matter to enable them to appreciate 
these potentialities and to direct them into wise 
channels 

Perusal of publishers catalogues or of the re 
views whioh appear from time to time m this and 
other journals might lead one to suppose that this 
need had been adequately foreseen and catered for 
The fact remains however that this large amount 
of quite competent effort has on the whole failed m 
its object the average layman remains still curious 
and still unenbghtened It is not interest that is 
lacking Most of us can no doubt recall what 
should have been pleasant social functions which 
have been turned for us into something approaching 
the horrors of the inquisition by the entirely sincere 
demands of our friends that we should explain to 
them some recent achievement in our particular 
branch of science The difficulty which almost 
invariably arises on these occasions and turns 
vt hat should be a pleasant and grateful task into 
something like a nightmare is to find some common 
basis of knowledge to which we can refer As 
Prof Andrade puts it m the preface to his admirable 
volume The task is rendered extremely difficult 
by the fact that the questioner is without the first 
beginnings of a knowledge of the matter and the 
method of the science and is as it were like those 
chemical compounds which are apt and so to speak 
anxious to absorb the vapour of water but cannot 
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do so easily if they are already very dry they 
require a preliminary infection with moisture if 
they are to drink m with facility a further store 
Prof Andrade s book has been written with the 
object of providing this necessarv preliminary in 
fection with physical science 

(1) The Mechanism of Nature is thus an at 
tempt to give the uninitiated but not unintelligent 
reader an outline of classical and modern physios 
to indicate its aims and methods to expound its 
basic discovenos and principles and to show the 
inter relations of its vanous parts After a pre 
liminary chapter explaining the objects and methods 
of physical research the author deals in four brief 
chapters with the essentials of the four main 
branches of physics—heat sound light and elec 
tncity and m two concluding chapters with the 
quantum theory and the atom To pack so much 
material into so brief a space might appear to in 
volvo an almost impossible degree of compression 
but there are no signs of compression or inadequacy 
in th< text The argument marches steadily stop 
by step the sentences flow easilv and there is a 
wealth of pithy but pointed illustrations and 
similes which (with or without acknowledgment) 
we shall certainly see quoted again bo far as it is 
possible to deal intelligently and mtelbgibly with a 
technical subjoct in non technical language the 
language of the book is non technical There is 
not a single equation to frighten the most timid of 
readers nor a single diagram to remind him per 
haps unpleasantly of the text books of his youth 

How much will the non scientific reader carry 
away from his perusal of the book * It is a little 
difficult for the scientific reviewer to judge He 
will at least realise that Prof Andrade writes with 
distinction and that the subjec t on which he writes 
is one which is worthy tc occupy the attention of 
men of culture If he does not further carry away 
with him some genuine appreciation of the purpose 
and ix ntent of physios he may well be advised to 
give the matter up in despair he is not hkelv to 
encounter an abler guide The Mechanism of 
Nature is in short an exposition of physics which 
the physicist can recommend with confidence to his 
non scientific fmnds and by which he may be well 
content to have his subject judged 

(2) Matter and Kadiation cannot be recom 
mended with anything like equal oonfidenoe Mr 
Buckingham has not Prof Andrade s art of exposi 
tion and his rambling and pedestrian style makes 
tedious reading even where the subjeot matter is 
interesting This is regrettable because m his two 
concluding chapters on the detection and uses of 
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infra red radiation the author has a fascinating 
subject and much that he has to tell will be new 
not only to the general reader but also possibh to 
some physicists In this part of the book he writes 
if not with distinction at least with authority and 
knowledge and hi quite obviously knows so much 
more about the subject than he has chosen to tell us 
that he whets rather than satisfies our appetite for 
information We could wish for more details than 
he allows us It is these later chapters whi< h con 
tain the gist of what the author has to say The 
earlier chapters though they give the title to the 
book are but bv way of preface a preface whuh 
struck us as being neither particularly well arranged 
nor particularly well expressed Mr Buckingham 
does not appear to have the proper touch for that 
kind of writing We should howc\er like to hear 
more about mfia nd ravs 

The Mendip Lead Mines 

The Mute* of Mindip By J W Gough l’p 
x + 269 (Oxfoid (larendon Press I ondon 
Oxfoid University Press 1910 ) 15i net 

HE obser\ ant travelk r who crossi s the Mendip 
Hills cannot fail to notice the broken ground 
so called grubby or gruffy ground which his 
map tells him represents the scene of ancient lead 
workings Efforts to acquire fullir knowledge of 
these met with only partial success until the 
appearance of Mr Gough a book which obviously 
fills a dt finite want The Mendip lead mines date 
from at least the second century b c thev have 
had a lengthy history not without many vieissi 
tudes A good deal of the mining followed veins 
running near the surface working either shallow 
trenches a few feet deep or small pita close to one 
another running m lines across the fields The 
principal lead ore was galena 

In Elizabethan times calamine a carbonate of 
zinc was also worked in the Mendips and this 
ore was of much importance in the middle of the 
eighteenth century when the lead industry was 
sinking 

The story of a mining field worked for two 
thousand years is full of interest m every direction 
We know from Pliny that Britain became the chief 
source of lead in the Roman Empire it was found 
at the surface of the ground so abundantly that a 
law was spontaneously passed to limit production 
The mines were worked by slave labour or prisoners 
of war, they were imperial property and their pro 
duce was stamped with the Emperor s name from 
tune to time pigs so marked have been found The 
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Roman headquarters were at Charterhouse, but 
very little is known about the site 
Naturally there has always been conflict between 
the miners and the farmers particularly over such 
q uestionH as common rights and the very serious risk 
of lead poisoning due to stnam pollution or the 
escape of fumes during smelting Mr Gough tells 
us of some of the troubles during the sixteenth 
century and later he further leads us on a side 
issue into the subjee t of dowsing for metals which 
persisted from the date of its first mention about 
1638 down to the last elays of the mining industry 
Of tht mints in theMiddli Ages the knowledge 
is fragmentary monotonous anel mainly financial 
lor a long time they were leased to the Bishop of 
Bath Almost nothing is known about the methods 
of milling and smelt ng though theie is plentiful 
information available about the silvn lead mines 
in South Devon no eloubt lx. cause the > were Royal 
mines Liu Mendip industry had its own laws and 
customs with spe t lal courts to enfe rce them 

Lead mining was at its pride between 1600 and 
1070 whe n e\trv fe ot of any rich patch of ground 
was exploited to the utmist workmen eligging pits 
within a fi w yards of eaeh other this is the e\ 
planation of the con htion of the ground to elay 
with its profusion of mounds and hollows Dis 
putes wen endless as the n eonls of the courts 
show but the mines were never monopolised by 
any one big firm such as the Mines Koval whieh 
owned all the eopper mines in the Lake District 
Our technical knowleelgc of the mines at this 
time is due to an elaborate list of questions pub 
lished in the fust number of the Philosophical 
Transactions of the Royal Society by Boyle en 
titled Articles of Inquiries touching Mmes It 
was answered by Joseph Glanvil the vicar of 
Bromc in two papers which appeared in the second 
and third volumes of the Philosophical Trans 
actions 

By 1680 the readily accessible lodes were ex 
hausted as the result of this intensive working and 
the deeper pits were much troubled with water 
flowing into them various efforts were made to 
combat this but none of them achieved eom 
mercial success In later years the poor quality of 
the Mendip lead in comparison with that from 
Derby or Flintshire made it impossible to oarry the 
heavy overhead charges of modem appliances In 
the nineteenth oentury the Mendip lead which con 
tamed arsenic, was practically all iued for making 
shot in Bristol it was too hard for the London 
plumbers to use for Bheeting 
The ancient oourta with their executive officers, 
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the rooords of whioh tell us so much of the financial 
and administrative work, disappeared together 
with the mines Both lead and irno had been kept 
going by a system of protection, and with the advent 
of free trade their days were numbered though 
in any case the old fashioned individual shallow 
mining could not have long persisted 

The long story of the Meiidip mines is an attrac 
tive one, embracing many fields of science, well 
worth the telling in detail Our epitome has indi¬ 
cated the breadth of Mr Gough’s treatment, and he 
is to be congratulated on the thoroughness of his 
achievement E F Armstrong 

Our Bookshelf. 

(1) FortschrUle der Qeologie und Palaontologie 
Herausgegeben von Prof Dr W Soergel Band 
8, Heft 24 Die tektonische Entwicklung etnas 
SchoUengebtrgslandes (Vogelsberg und Rhon) Von 
K Hummel Pp vm + 234 + 3 Tafeln 18 gold 
marks (2) Band 8, Heft 26 Das vanstische 
Bewegungstnld entutckelt aus der Inneren Tektonik 
ernes Profits von der Bdhmxschen Masse bis sum 
Massiv von Brabant Von Hermann Scholtz 
Pp ix+ 236 310 + 8 Tafeln 16 gold marks 
(Berlin Gebrudor Borntraeger, 1929 and 1930 ) 
Two new parts of this serial form interesting con 
tnbutions to the geology of south western Germany 
and the Rhinolands They both illustrate the 
increased recognition of the direct influence of earth 
movements on topography 

(1) Prof Hummel of Giessen deals with the 
Vogelsberg in Upper Hesse and tho IthOn Moun 
tarns along the western frontier of Bavaria and 
Thuringia, and shows how their topography is 
dominated by block movements 'Hie area in 
eludes the extensive basaltic eruptions to tho north 
east of Frankfort, and he discusses the relation of 
the tectonic and volcanic processes He considers 
the northern end of the rut valley of the Rhine, of 
which the margins have been raised by uplift 
Though the mam direction of the fractures and 
nft valley of tho Rhine is to the north north east, 
the course of the valley is modified by the Vanscan 
folds and in part takes their direction The river 
system of the Upper Mam, however, is lees depend 
ent on the tectonic structure than on the basalt 
eruptions, as the streams are mostly radial from the 
volcanic piles The work is accompanied by three 
maps illustrating the relief of the Vogelsberg and the 
Rhdn Mountains and the relations of the volcanic 
rocks of that area to the river system 

(2) The monograph by Scholtz is a study of the 
distribution of various pressure phenomena among 
the older rocks from Brabant to Bohomia He 
classifies them into three types, cleavage, pressure- 
fractures (Schublddftung), and cross fractures 
(QuerldUflung) , he describes these structures m 
detail, and shows their relation to the Vanscan and 
Alpine movements The work is well illustrated by 
photographs, diagrams, and maps 
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Annual Survey of American Chemistry Vol 4 
July 1, 1928, to December 31, 1929 Prepared 
under the Auspices of the Division of Chemistry 
and Chemical Technology, National Research 
Council Edited by Clarence J West Pp 649 
(New York The Chemical Catalog Co , Inc , 
1930 ) 4 dollars 

The object of this survey fe ‘ to present throughout 
a period of years a complete survey of Amenoan 
chemistry ”, not, it will be noted, an Amenoan 
survey of chemistry, quite another and a much more 
acceptable thing to non Amenoan chemists The 
endowment of science with a national label would 
be open to cntioum even were it admitted that 
chemical progress, like creative art or even 
mechanical invention, can be so characterised In 
point of fact, one step depends too muoh on the 
success of another , moreover, the search for funda 
mental truth in scientific fact, whether it proves a 
source of strength or weakness, a curse or a blessing, 
according to Hie use made of it, is as little con¬ 
cerned with political frontiers as is the legislature 
with the laws of thermodynamics Hence what¬ 
ever value the senes under review possesses—and 
its value in certain directions is not domed—the 
survey can scarcely be regarded as a significant 
contribution to the world’s literature of chemistry 
Tho limitation of its general value is admitted m 
the foreword The progress m any branch of 
chemistry is not confined by the boundanes of any 
one nation ’ , whilst the sentence which follows 
exhibits a proper sense of patnotism ‘ This fact 
moans that in a short time fundamental progress 
abroad is reflected by the work earned on m 
Amenca Therefore a careful annual survey of 
American chemistry possesses only a certain 
lag ” Incidentally, however, not all the 

authors mentioned are United States citizens, and 
not all of the journals cited are of Amenoan ongin 
The present volume covers a period of eighteen 
months m order that succeeding volumes may 
review a calendar year instead of a fiscal year 
There are 43 chapters covenng a great variety of 
subjects in pure and applied chemistry, and an 
author index is appended A A E 

The Sea By H A Marmer Pp x + 312 (New 
York and London D Appleton and Co , 1930 ) 
10s 6 d net 

Tbhrx are many popular books on the sea. but they 
commonly err m trying to combine its science in a 
single volume The physics and chemistry are often 
so cut down that the biologist is not given the 
basal facts on which the understanding of his prob¬ 
lems depends, while the general reader is left with 
almost nothing The author of the volume under 
notioe, who is assistant ohief of the famous Coast 
and Geodetic Survey of the United States, omits 
biology altogether, and the result is a most read¬ 
able volume that should appeal to every traveller 
The volume is written simply and sinoerely, and 
has all the requisite illustrations The Sargasso 
sea is mentioned for its extraordinary clearness, a 
whits disc being visible when lowered to 200 ft, 
its high temperature and salinity, and its relative 
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motionlessness Its weed is in small patches, and, 
while sometimes reinforced from the shallow reefs, 
ordinarily propagates vegetatively The depths of 
the sea should shortly be better known by sonio 
sounding, which has already given us 35,400 ft 
(6 7 miles) near the Philippines It also suggests 
that the gentleness of rebel of the sea bottom has 
been very greatly overestimated The yearly, 
monthly and daily variation in sea level is brought 
out and clearly requires careful study The tides 
are treated well, but we miss the familiar world 
chart, which serves to explain their origin and 
curious effects found m the North Atlantic 

We Bhould have welcomed a discussion of the 
tidal currents in relation to depth and obstructions 
A fuller account of ‘ the waters of the depths ’ and 
of their oirculatory movements would exoite the 
imagination of tho reader The genesis of the Gulf 
Stream the earth s magnetism, and the characters 
of enclosed seas and their opening straits occur to 
us as ‘ larger features ’ than ‘ Logendary Isles ’ and 
accounts of polar explorations A ohapter on the 
U 8 Coast and Geodetic Survey would also be of 
interest as it would necessarily contain tho history 
of tho modem exploration of coastal waters 

Physiology and Biochemistry in Modem Medicine 
By Prof J J R Macleod, assisted by Roy G 
Pearce A C Redfield N B Taylor and J M 
D Olmsted and by others Sixth edition 
Pp xxxn + 1074 + 9 plates (London Henry 
Kimpton 1930 ) 42s net 
Pbof Macleod s text book is now well established 
in the literature, in fact it has reached its sixth 
edition in the course of twice as many years 
It blends under one cover general and special 
physiology and biochemistry and applied or 
clinical physiology it is larger than works de 
voted to clinical physiology, but makes no attempt 
to deal in any detailed maimer with many of the 
problems of specialised physiology In fact, 
this science has now so many branches, general, 
biochemical and histologies] that it has beoome 
impossible for one volumo to deal adequately 
with all Prof Macleod has performed the useful 
service of selecting from the mass of literature I 
material suitable for welding into a whole as J 
human physiology, which is almost the same as 
clinical medicine, when healthy, and not diseased, 
individuals are the subject of study 

This edition has been thoroughly revised and 
in places rewritten but in comparison with 
the total bulk of our knowledge, certain recent 
diaoovenes, which have loomed large m the publio 
eye, assume their more correct proportions 
llhe general plan of the work is well known 
it is divided into ten parts devoted to the phyaico 
chemical basis of physiological processes, the 
blood and lymph, the neuromuscular system, the 
special senses, circulation, respiration, digestion, 
excretion, metabolism, and the endocrine organs 
It should be m the hands of all medical students 
and teachers of physiology and can be read with 
profit by all interested m the scientific basis of 
modem medioine 
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Engineering Electricity By Prof Ralph G Hudson 
Second edition Pp vm +214 (New York 
John Wiley and Sons Inc London Chapman 
and Hall, Ltd , 1928) 12« bd net 
This book is intended unmanly for the junior and 
senior engineering students of the Massachusetts 
Institute of Technology who arc not spec ialising 
in electncal engineering It contains an outline 
of lectures previously given by the author These 
lectures are now discontinued and m their place 
nine pages of the text arc assigned each week for 
home study The olass room exercises consist of 
three recitations ’ and one problem section per 
week An independent laboratory course covers 
the same ground and follows the class exercises 
The keynote of the work we are told m the preface 
is brevity, and sinoe the students are neanng the 
end of their college studies the statements are 
made as rigorous as possible Chap xvn is de 
voted exclusively to illustrations illustrating all 
kinds of electncal apparatus 

Apparently weatherproof insulation and slow 
burning ’ insulation are distingui lhod by the in 
tensity of the shading In Chap xvm a hundred 
practical problems are given As a class book we 
think this book will be useful But oonsidenng 
its size we think that 12s bd is far too much to 
charge for it 

Disease and the Man By Prof George Draper 
(The Anglo French Library of Medical and 
Biological Science) Pp xix + 270 + 19 plates 
(London Kcgan Paul and Co Ltd , 1929) 
12s bd net 

Dr Draper provides us with a very interesting 
sidelight on the relation Is tween disease and 
the type, physical and mental of the patunt 
This book forms a useful extension to disease of 
the work of Kretschmer on the relation of bodily 
type to character Anthroponw trio data are all 
too little used m connexion with disease The 
author presents senes of oases of gastric ulcer, 
gall bladder disease, pernicious anaemia, tuberou 
losis and nephntis and points out the varying 
physical characteristics which are common to 
these disease groups The relation between psy 
ohological characters and physical disease is also 
considered 

The Planktonic Diatoms of Northern Seas By Dr 
Mane V Lebour (The Ray Society Volume 
116 for the Year 1929 ) Pp x + 244+4 plates 
(London Dulau and Co , Ltd, 1920 ) 12s bd 
This book is indispensable to all biologists inter¬ 
ested m the life of the ocean The families, genera, 
and species are clearly defined and well illustrated, 
their dutnbution properly recorded There is a 
good bibliography An introductory chapter gives 
a bnef account of the general morphology, repro 
duction, and nutrition We learn that all diatoms 
without ohromatophores are saprophytic 8ome 
have fungi and other algs as parasites, while a 
dinofiageflate is found on Ckaetoceros There are 
several symbionts, especially flagellates, while some 
diatoms nave special associations with infusorians 
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Letters to the Editor. 

[The Editor dots not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Constitution of Molybdenum 

Following the aucxeWul analysis of chromium 
announced in Natubf of Aug 9 1 have now been 
able to apply similar methods to molybdenum The 
mass spectrum of this elemtnt is a remarkable one 
and the credit of its discoveiy tests with Di A v 
< .rouse, who prepared the specimen of molybdenum 
carbonyl with which the work was done 

In contrast to the theoretical prediction of Kussoll 
(Nature Oft 20 1923) molybdenum has no less 
tlian seven isotopes and the group indicates relative 
abundance relations fai closer than those of any 
othei multiple element so fat investigated Owing 
to incidental difficulties which I need not t numerate 
heie measurements eoul 1 nit be made so accuiattly 
as usual Tho following are tin inass numbtrs and 
thou approximate percentage abundant < 



By comparison with the doubly charged mercury 
gioufi the packing fractions of Mo** and Mo 100 weu 
piovisionaltv estimated Roth appeal to he about 
-5 5 a eonsidoi ably smaller negative value than that 
ex fiec ted from the curvo Jjiom these values 
collecting to the chemical scale we get 

Atomic weight of Mo 95 97 2 .0 05 
in good agioement with the figure 96 0 obtami d by 
chemical methods 

I wo of the isotopes are isobanc with the well 
established isotopes of zirconium 92 and 94 and a 
third with the doubtful ono 96 

F W Aston 

Cavendish Laboratuiy 
C ambndge, Aug 21 


The Period of ‘ Actlno - uranium ’ and Its Bearing 
on the Agee of Radioactive Minerals 

l 1 bom the mass spectrum of the mixture of lead 
isotopes isolated from Norwegian brflggente Dr F W 
Aston (Natubf Mar 2 1929 p 313) estimated the 
relative proportions of the individual isotopes to be 
approximately 

Pb*** Pb*" Pb«* 

86 8 9 3 3 9 

The lme 207 is referred to the end product of the 
actinium senes and the latter is regarded as having 
its origin in an isotope of uranium (actmo uranium) 
In the course of a discussion of the significance of 
Astons results Sir Fmest Rutherford tentatively 
estimated the half value penod of the hypothetical 
isotope (Natl rf Mar 2 p 314 1989) Taking the 

penod of uranium I as 4 5x10* years he found a 
probable value of 4 2x10* years for the penod of 
aotmo uranium If this estimate (based on the un 
expectedly high amount of Pb*** found by Aston in 
the brOggente lead) bo of the nght order then it 
follows that Pb*” has been generated m minerals 
more rapidly from the actinium senes than Pb*°* from 
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the uranium senes In calculating the ages of radio 
aotive minerals it would therefore be necessary to 
allow for this difference The object of this letter is 
to direct attention to another line of evidence from 
which it can be inferred that the periods of uranium I 
and aotmo uranium are probably more nearly equal, 
and that no correction to the calculated ages of 
minerals is lequired m the present state of ourlcnow 
ledge 

From tho approximate constancy of tho ratio of 
actinium or protoaotimum to uranium in minerals, 
it has generally been accepted that the percentages 
of atoms disintegrating via actinium and radium 
respectively are about 3 and 97 This ratio has 
lecently been investigated afresh by J J Wildish 
(Jour Am them hoc 58, Jan 1930 p 163), who 
finds that the number of atoms of protoaotimum 
disintegrating j>er 100 atoms of uranium I ranges in 
five different minerals from 1 47 to 5 16 Incidentally 
this departure from constancy strengthens the growing 
belief that the actinium series is not a biancn of the 
uranium senes it also raises a doubt whether the 
actinium parent can be an isotope of uranium The 
immediate pomt of importance howevei assuming 
tliat actinium produces Pb“ T is that tho numbei ot 
atoms of Pb* 01 produced in ladioactive minerals at 
the piesent time is 3 Jt 2 for every 100 atoms of Pb*®* 
pnxluced from uranium I If both uranium I and 
actino uranium dismtegiate at about equal rates then 
in Pre Cambrian minerals the percentage of accumu 
lated Pb** T to accumulated I’b* 0 * should also fall 
witlim this range If on the otlior hand Ruthorfoid s 
suggestion is truo that act mo titanium disintegintes 
more rapidly than uranium I then the proportion of 
accumulated Pb**’ should be definitely higher i*oi 
a few minorals data are available which permit a test 
c f those alternatives 

Let A atomic weight of the mixture of lead 
isotopes isolated from a nuncial, 

a percentage of Pb"M in tho mixture 
b percentage of Pb*°* r at lead 
c porcentftgo of Pb*®*] isoto|>es 
Then we have 

207a + 20W. + 208c- 100A 
a + b+r —100 

a+l V 
e “0 3HTh 

where U and I'h represent the respective percentages 
of uranium and thorium in the mineral The third 
equation is based on the fact that the lead producing 
capacity of thorium is only 0 38 times that of uranium 
which, as chemically determined includes aotmo 
uranium as well as uranium I 

I rom the three equations we find 


(o30h + 1 ) 

and 

a~100(d 206)- -r 

(<T58Th + 1 j 

The packing effect is clearly important here, for if 
the atomic weight of Pb*** be 206 016 (as suggested 
by Aston), then the value of a will be diminished by 
1 6, which is a considerable part of its total value 
In the following table a is therefore calculated from 
the expression 

a- 100(d - 206 016) - - J 00 -- 

(<T38TR + 1 ) 




September 6,1930] 


NATURE 


349 



I 

n 

III 

IT 

A —At Wt ofFb 
tJ per oent 

Th per cent 

U 

648 Th 
afPb" 7 ) 

100 o 

100 048 
e 72 
000 

320 

06 80 
000 

88 

206 0i6 
78 07 

0 28 

686 76 

2 71 

07 14 
015 

88 

206 071 
66 88 

1 80 

03 12 

2 38 

06 56 
106 

85 

206 122 
65 28 
686 

25 04 

202 

93 24 
! 384 

81 

T —Pitchblende 
Oeolofie nad Bsd 
sad Btatamtecfa 

tar (Am dmU Min p U 

iG Kitsch 
icnlSSohmU 
07 IMS 


JB^iTatEV.aSS 

IT—Brtmrtte Baade. Boa district SB Hooray Anatyaa 
OteditMh Font VU*uAt*4 Oslo I Mat Hat HI Ho * 1M8, At 
Wt KJohardJ and Wadnrorth J<wr Am CAsm Am M p MIS, 


In addition to the minerals luted there are some 
others of Pre Cambrian age for which analytical and 
atomic weight data have been recorded For the 
lead from the uranmite of Sinyaya Pala East Karelia 
Nenadkewtoh gives two atomio weight determinations 
206 08 and 208 11 (Mm Abstract* London 3, p 263 
1027) On these results 100a/6 is between 0 2 and 10 
with an average of fi The cleveitee of the Aretidal 
district investigated by Mile Qleditsh (op cU ) give 
very low or very high results for a probably because 
the minerals are altered m which case the method of 
oaloulationts invalid Similarly the thorium minerals 
of Ceylon are unsuitable os a test They too are 
altered and for each of them o turns out to be negative 
So far os I am aware only the four minerals given in 
the table can be appealed to safely for a solution of the 
problem under discussion 

The ratio 100a/6 which is the ratio of accumulated 
Pb* 7 to accumulated Pb*°* u thus found to vary 
between 2 6 and 3 3 Thu clearly means that through 
the greater part of geological time the proportion of 
Pb* 7 generated in minerals has been of the same order 
as that generated at the present tune The adoption 
of a smaller value for the factor hers taken as 0 38 
(Kirach favours a value near 0 25) leads to the same 
conclusion There u oertainly no indication that 
Pb** 7 was produoed more rapidly 10* years ago than 
it u now and we may therefore oondude 

1 That Aston s estimate of 9 8 per cent for the 
Pb" 7 in Norwegian brftggente is too high to be con 
sidered representative 

2 That Rutherford a resulting estimate for the 
period of actino uranium is too low 

3 That the periods of both uranium I and actino 
uranium are probably of the same order and 

4 That m consequence there u at present no 
nsoessity to make any correction for the actinium 
sense in age calculations when uranium has been 
determined chemically 

Abthub Holmxs 

The University Durham 
July 28 


Catalysis 

It is well known that only a few of the oolhnons 
between reacting molecules result m a reaction 
taking place a certain energy of activation being 
neoeaaary to make the ooUmoa ef fe ct i v e The 
reducing factor for the oaae of three degrees of free 
dom is Exp ( -E/RT) where B u the energy of 
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activation The value of E appears to be of the 
order of some tens of thousands say 50 000 oalonea 
per molecule For a reaction at 1000° Aba the 
index is of the order of 24 

Any cause which reduces the degrees of freedom 
by unity would reduce this index by one third part 
a reduction of two degree s of freedom would reduoe 
it by two thirds of its value and if all degrees of 
freedom were removed the mdex would disappear 
entirely W ith the above value of E the exponential 
factor in the several oases beoomee (1) 3 77 x 10 11 
(2) 1 12 x 10 7 (3) 3 x 10 » and (4) unity the first 
being the value met with in normal gas reactions 

Now an adsorbed layer of nented polar mole 
cules with their proper poles all pointing outwards 
toward a surrounding ms will tend to swing the 
colliding molecules round so that instead of it being 
a question of chance it may beoome a certainty 
that the suitable poles for reaction to take plaoe win 
be presented to one another in this case the rate 
of reaction passes from the first to the seoond of the 
above categories and it is therefore increased in a 
ratio of about 30 000 and we have a reasonable case 
of catalytic acceleration If further the forces ex 
penenced by an oncoming molecule oould swing it 
round the axis of approach so that it inevitably 
fits its fut ire partner a seoond degree of freedom 
passes into the category of oertcuntiea and we have 
case (3) and the catalytic activity w multiplied by 
10* and so on 

On the other hand catalytic poisoning occurs 
when the wrong poles are made inevitably to present 
themselves A single layer might be quite effective 
m stopping a reaction and a very much tmaller 
quantity might reduoe the rate a tew hundred or 
thousand times and this in oommeroial practice is 
equivalent to stopping it altogether 

It u quite commonly supposed that the foots of 
catalysis require a reduction in the value of B 
whereas the above considerations show that E may 
remain of its normal value To point this out is 
the mam object of this letter There is still consider 
able mystery enshrouding E It is taken to be 
energy which a molecule must acquire before it can 
be in a reactive state on the other hand in the 
formula it is calculated from the energy of molecular 
agitation The need for a minimum velocity of 
agitation beoomes clearer if we think of the cone 
spending case of expulsion of electrons by oolliding 
a parti oles only particles of oertain minimum 
velocities can penetrate the atoms to the requisite 
levels Something of the same kind mav be oon 
oeived as taking plaoe in atomio interchange If 
so it is unlikely that the quantity E should change 
and considerations suoh as that taken into aooount 
m this communication beoome all important 

Aurora) W Pobtkb 


Tbs Electrical Properties of Active Nitrogen 

Wi have reoently been investigating the electrical 
conditions obtaining in active nitrogen and our find 
mgs seem of sufficient interest to justify a preliminary 
note thereupon They are as follows 

(1) Removal of all charged bodies from a stream of 
active nitrogen is without effect upon its chemical 
properties or the concentration of the chemically 
active species Lord Rayleigh has already found that 
complete removal of ions from the glowing gas does 
not dimmish its luminosity or its ability to develop 
spectra of other substances but no examination has 
hitherto been made of any possible effects upon the 
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chemioal activity Thu result u in aooordanoe with 
expectations 

(2) Conatantinides haa already found that the 
current which posses between two electrodes of dif. 
ferent arena bathed m the afterglow u proportional to 
the area of the cathode, and haa therefore oonoluded 
that the conductivity of active nitrogen u due to 
emission of electrons by the metal, either photo 
electrically or else under bombardment by the 
luminoua gaa We find that if the electrodes are 
placed in a thin quarts vessel surrounded by, but not 
actually containing, glowing nitrogen, no current 
passes, even under the most varied conditions of 
experiment both in the electrode chamber and outside 
We therefore conclude either that the effect is pro 
duoed by light of a wave length less than H00 A , or 
that the second of Cons tantinidoe theories u correct, 
and that it may be regarded as evidence for the 
presence of a metastable form of nitrogen which is 
deactivated by the metal surfaces with emission of 
electrons, as in the experiments of Oliphant upon 
metastable atoms of helium When the electrodes 
are immersed in the glowing gas the current depends 
upon the area of the cathode as found by Constantin 
ides, but also upon the metal of which it is composed 
Attempts are being made to correlate it with the work 
function of the metal such estimates as we have 
been able to obtain suggest something greater than 
4 volts as the minimum energy of the metastable body 
causing the emission of electrons 

(3) When the glow is destroyed by heating the gas 
before it reaches the electrodes the conductivity also 
vanishes, but the concentration of chemically active 
nitrogen remains unchanged as already found by one 
of u» (E J B W ), the observation seems to indicate 
that another modification of nitrogen is present which 
is ohemically inactive, but able to cause metals to 
emit electrons and possesses an energy of not less 
than about 4 volts It may be noted that the Cano 
Kaplan theory provides for the existence of metaatable 
molecules of c 8 volts the destruction of the glow 
by heat being due on the same theory to the deactiva 
tion of these molecules on hot surfaces 

( 4 ) We have been able to correlate the observed 
conductivity and glow mtensity with the nature and 
concentration of the photogens, or other gases, present 
in active nitrogen 

E, J B Willey 
W A String yellow 

Chemistry Department, 

University College, W C 1, 

July 23 


Raman Displacements and the Infra-red Absorption 
Bands of Carbon Disulphide 
The Raman spectrum of carbon disulphide has 
been determined by a number of observers (Gaveean 
and Venkateswaran Nature, 124, 57 , 1929 Petri 
kaln and Hochberg, ZeU phyt Chem , B 3, 217 
1029 and by Schaefer Matossi, and Anderhold, 
Phys ZeU 30, 584 1929) In all cases an intense 
line displaoed by 054 058 cm 1 was observed, together 
with a weak line corresponding to 795 807 cm 1 
The spectrum is of considerable interest, as it has 
been impossible up to the present to reooncile it with 
the observed infra red spectrum as determined by 
Coblent* 

We have reiently reinvestigated the abeorption 
spectrum, using the vapour of carbon disulphide, and 
have explored the region from lit to 22 m In this 
range there are four bands, A, B, O, and D at 878, 
1522, 2170, and 2335 cm > respectively, of these, 
owing to its great intensity, B is probably a funda 
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mental band, >, Now it has bean previously assumed 
(Ghosh and Mahanti, Nature, 124, 230, 1029, and 
Phyt ZeU , 30, 531, 1020 , Snow, Proc Royal Soe , 
A 128, 311 , 1930) that the two Raman lines are m 
effect a doublet of the same nature as is given by 
carbon dioxide, and that this type of Raman spectrum 
is characteristic of such linear molecules on this 
supposition Ghosh and Mahanti have averaged the 
frequencies of the two Raman lines and attempted to 
deduce the infra red spectrum with this value as a 
fundamental Nitrous oxide gives only one line, 
however, and we believe that the two lines for carbon 
disulphide have different origins We postulate two 
additional fundamental frequencies, »,»555 cm 1 
(optically inactive), and r, => 150 cm 1 approximately 
The spectra can now be summarised as m the table 
below All frequencies are in wave numbers 

Tkx Absorption Spectrum or Carbon Dis u lphi de 
Vapour in the Infra red 


tslealated V«ln* 


1522 

2170 

233a 


home bands isolated by Coblentz seem to be character 
istio of the liquid state as they are absent from our 
spectrum 

We would add that we have resolved with certainty 
two of these bands into P and R branches with a 
frequency difference of 12 13 cm » Carbon disul 
phide then, is a rectilinear molecule with one moment 
of inertia, the value of which is approximately 
312 x 10 “ gm cm * 

C R Bailey 
A B D Cassie 

Sir William Ramsay Laboratories of 
Inorganic and Physical Chemistry, 

University College, London, 

Aug 5 


Absorption of Sound at Oblique Incidence 

In the issue of Nature for July 5 Dr E T Pans 
discusses some recently published work at the Bureau 
of Standards on the abeorption of sound at oblique 
angles of incidence A detailed discussion of Dr 
Pans a cnticism of our experimental technique does 
not seem called for at present These experiments 
are pioneer work on this subject, and it is muoh to be 
desired that others should give the question expen 
mental attention the more so because the Bureau s 
results are at vanance with previous theoretical oon 
elusions 

Pans (Proc Roy Soc , A, 115, p 407 , 1927) and 
Larmor (Proc Comb Phil Soc 27, part 2, p 231, 
April 1030) have investigated the subieot mathematic 
ally, and have reached conclusions which fail to agree, 
not only with the Bureau of Standards results, but also 
with each other For grazing incidence, Larmor finds 
that the abeorption would be infinite, while Pans 
comes to the conclusion that it should be zero 

It would be very desirable that the reasons for this 
discrepancy m the two theories should be cleared up 
It is possible that there is a fundamental inconsistency 
in the assumption of potential flow and absorption 
at reflection Thu is pointed out m the Bureau of 
Standards’ publication (Bureau of Standards Journal 
of Research, Feb 1930) Sound absorption depends 



September 6,1030] 


NATURE 


351 


upon faction in oapillary c hanne ls, and must lead 
rotational motion, not only m the absorbing material 
but also throughout a thin layer dose to the eurfaoe > 
and m the preaenoe of rotational motion there oan exist 
no velocity potential 

As a similar phenomenon the Prandtl boundary 
layer in aerodynamic* may be cited Although at 
some distanoe from an airfoil the motion of the air 1a 
well represented by potential theory yet m the 
immediate neighbourhood of the surface the potential 
theory fails to give even a rough approximation to the 
actual motion It is to the failure of the fluid to mam 
tarn irrotational (potential) flow m the neighbourhood 
of the surfaoe that the whole lift and drag of an airfoil 
is to be ascribed 

It seems probable that an adequate theory of sound 
absorption must contain as an essential part a thin 
layer of air in rotational motion 

Paul R Hxvl 
(Chief, Sound Section) 

Bureau of Standards, 

Washington DC 


Influence of Nitrogen Dioxide upon the Ignition 
Temperature of Hydrogen-Oxygen Mixtures 
Mb H J Sohumaokbb ban proposed (Natubb 
July 26 p 132) an explanation of the explosive action 
of nitrogen dioxide in hydrogen - oxygen mixtures 
at temperatures in the neighbourhood of 380° C 
The ignition occurs according to Thompson and 
Hinshelwood between short ly defined limiting pres 
mires of nitrogen dioxide Schumacher s explanation 
is based upon the assumed competition of the following 
two reactions 

(1 ) NO, +0 -NO tO,( +81 cal) 

(2) H,+0 OH +H( +8 oal ) 


It is assumed that the oxygen atoms are produced 
from nitrogen by collisions with hot molecules 
Photochemical production of even greater numbers 
of oxygen atoms 1 than could originate in this way 
has been found unable to cause explosions at tempera 
tures at which nitrogen dioxide m the correct con 
oentmtions is effective On the other hand the forma 
turn of water in the region immediately outside both 
limiting concentrations falls to negligible values, m 
contradiction to that which would be expected from 
the mechanisms (1) and (2) 

The whole phenomenon is to be attributed to a 
process occurring at the wall of the reaction chamber * 
where the so called non stationary explosions are 
stimulated by very small quantities of nitrogen 
dioxide added to the gas and hindered by greater 
additions whioh poison the surface 

I Fabkas 
P Habtbck 

Kaiser Wilhelm Institut fur Physikahsche 
Chemie und Elektrochemie, 

Berlin Dahlem 
July 31 
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Boacorlch and Theories of light 


mg elsewhere of reoent views about light, he refers 
to one which postulates a complex of partiolee and 
waves which recalls even more vividly Newtons 
ideas 

No mention however is made of the efforts of 
Bosoovich to give a working hyjiothesM which would 
oombine the good points of both oonoeptions In 
Mr Dampier Whetham a book A History of Science 
Boecovich is mentioned only in connexion with his 
theory of matter and then the name is spelled Bos 
oovitch In his Philosophise Naturalis Theona ” 
(my copy is dated Vienna 1759 therefore one year 
after the first edition) Boecovioh certainly sums up 
m favour of a corpuscular theory and contra omnes 
alias hypotheses ut contra undae per quas olun 
phenomena lucis explicate const us est Hugemus 
But he is aware of the strong points of tne wave 
theory and suggests that the light paiticle has an 
oscillatory movement Doubtless the idea is crude 
and is founded chiefly on the assumption of unequal 
initial velocities of the components of each particle 
when expelled from the light source but it was 
considered sufficiently important to be noticed by 
Thomas Young W A Osbobnk 

University of Melbourne 
June 26 

Thk extract from the writings of Boscovioh which 
Prof Osborne quotes is interesting Until the reason 
for the rectilinear propagation of light waves was 
explamed by the work of Young and hresnel on 
interference tho diffle ulties of an undulatoiy theory 
were very great and it is not surprising that Boecovich, 
like Newton sums up ui favour of a corpuscular 
theory His attempt to combine with it some of 
the advantages of a wave theory as descubed by Prof 
Osborne seems to me less successful than the method 
adopted by Newton C Dampibb Whbtham 


Curling 

In Nattjbk of Mar 16 there appeared a letter by 
W H Macaulay and Brig General G E Smith in 
which a theoretical treatment of curling was given 
The results or conclusions were so nonconcordant with 
the known behaviour of curling stones that the 
authors ended their lettei by raising a question as to 
what important feature of the motion had been over 
looked 

As it is obvious that the writers were unaware of 
the experimental study of this problem made by 
myself may I direct attention to the report on this 
work which was published in the 2 raneactvm* of the 
Royal boexety of Canada Vol 18 p 247 1924 The 

experimental work involved not only observing the 
motion of curling stones on standard ice sheets such 
as are regularly employed m curling but also a study 
of torques transmitted to curling stones by a motor 
driven rotating ice sheet The lesults definitely 
pointed to the conclusion that the explanation of the 
curvature of the path taken by a stone possessing both 
translational and rotational velocities was to be found 
neither m the suggestion of Sir Gilbert Walker that 
the friction was greater on the rear edge of the cup 
nor in any differential air pressure effects as others 
have suggested but rather ningee on the very rapid 
increase m the ice stone faction as the velocity of the 
stone with respect to the toe becomes low and — 


In histones of scienoe full justice is done to the 
perspicacity of Newton in suggesting a compromise 
between the corpuscular and undulatory theories of 
light According to Mr Dampier Whetham, the 
most striking feature about Newtons theory is its 
r ee o mblanoe to quite modem conceptions Speak 


proaches zero This means that the edge of the oup 
on whioh the tangential velocity due to the rotation 
lima direction opposite to the direction of the trans 
lational velocity of the stone, that is, the slow edge 
of the cup will expenenoe a greater faction than 
the diametnoally opposite portion of the run The 
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difference between the two foroee—in other words the 
•symmetry of the retarding foroee—and the resulting 
curvature in the path taken therefore depend not 
only on the speed ’ and the ‘ spin ’ given the stone, 
but also on the loe conditions, just as is observed in 
practice 

E L Habbington 

Physical Laboratory, 

University of Saskatchewan, 

Saskatoon, Sack, Canada 


Holes produced In Ground by Lightning Flash 

Drama a thunderstorm of considerable seventy 
which passed over a district near Rothbury, North 
Cumberland on the afternoon of Tuesday Aug 12 
last, a flash of lightning apparently struck the ground 
and produced in it a vertical hole, approximately 
circular in seotion, and found on measurement to be 
1 ft 11 m in depth The hole is tapered, being 0 or 
7 in in diameter at the surface and about 2 in in 
diameter at a distance of a foot below the surface 
The hole was made in a grass field which lies on sloping 
ground and which consists of light loamy soil The 
field, about 17 aeres m extent, is almost surrounded 
by trees (chiefly fire) The position of the hole is not 
at the highest part of the field but several feet below 
the highest level, while beyond the field are hills and 
moorland rising to a height of some hundreds of feet 
above the field In the field is a dump of fir trees, 
dose to which is a small hut, distant from the hole 
about 60 yards A gamekeeper who was in the hut 
at the tune the flash occurred was thrown violently 
backwards by the concussion which followed the flash, 
although he is confident he did not expenenoe any 
electno shook A hen m a coop about 10 ft from the 
bole was killed, as also were lour young pheasants 
one inside the coop, and three near, but outside, it 
A heavy ram aooompamed the storm, which might 
aooount for the absence of any sign of burning round 
the hole There were also two smaller holes formed 
at distances respectively of 4 ft 6 m and 7 ft 8 in 
from the mam hole The first was nearly horizontal, 
was open on the surface for some 10 in , and, for the 
few inohes where it penetrated the surface, was about 
half an inch in diameter The seoond was smaller 
still, slightly inclined to the vertical and approxi 
mately a quarter of an inch m diameter and some two 
or three inches deep 

Apart from the well known phenomenon of 
* fulgurites ’, it would be interesting to learn if 
effects similar to those above described are familiar 
to meteorologists WiuraxD Haul 

Hopple, Northumberland, 

Aug 26 


Adsorption of Hydrogen and Carbon Monoxide on 
Oxide Catalysts. 

In the course of experiments on the heats of 
adsorption of hydrogen and carbon monoxide on 
oxide catalysts, it was observed that these gases 
behaved in a curious manner on desorption Hydro 
gen or carbon monoxide adsorbed at room tern 
parature on the ZnO - Cr,0, catalysts at equilibrium 
pressures of 10 * 10 4 am was evolved on raising the 
temperature to 100° 120°, but within a period of 20 30 
minutes, it was readsorbed on the surface giving a 
hard vacuum m the containing vessel On further 
raising the temperature, no gas was evolved until 
860° C, when water vapour or carbon dioxide re 
spectively was liberated Mixtures of hydrogen and 
carbon monoxide behaved similarly, being evolved 
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and readsorbed at 100° 120° 0 and finally at 360° C 
bang converted into a mixture of water “ J —'— 
dioxide, no appreotable quantities of c 
pounds being formed 
Hydrogen cm oopper oxide gives i 
as was shown by Mr M H Hall 
Hydrogen or carbon monoxide is thus adsorbed on 
oxide surfaces m two distinct ways, one oocumng 
at room temperatures, the p r oeeae being reversible, 
and the other oocumng at higher temperatures, which 
is irreversible The reduction of oxidee by either 
hydrogen or carbon monoxide therefore ooours m 
three stages, (1) the physioal adsorption of hydrogen, 
(2) the chemical combination with the surfaoe atoms, 
and (3) the desorption of water or osrbon dioxide 
It is curious that the physically adsorbed gas must 
leave the surfaoe before it can enter into ehemioal 
combination with the metallic oxides 

W E Qabnxb 
F E T Kingman 
Department of Physioal Chemistry, 

The University, 

Bristol 


Or, 


Capture of Electrons by a-Particles 
■BIKXNT8, similar to those of Davis and Barnes 
. Rev , 34, 162 1920, 36, 217, 1980), have 

_i made, in whioh a beam of a particles passed 

through a stream of electrons, moving parallel to the 
a particles The apparatus differed from that of 
Davis and Barnes chiefly m that a Geiger counter, 
with mechanical reoordmg system, was used in plaoe 
of a scintillation screen, ana that the polonium was 
inside the evacuated vessel The number of singly 
charged particles was always about one per cent of 
the total The numbers of both doubly and singly 
charged particles were found to be entirely unaffected 
by the electron stream throughout the voltage range 
investigated, namely, from 460 to 760 volts In 


of lees than 0 6 per cent would probably not have been 
detected, on aooount of probability error N A de 
Bruyne was associated with me during part of this 
work 

H C WiBim 

Cavendish Laboratory, 

Cambridge 


Patisollthlc Man in North-East Ireland 
Thh senes of Late Glacial and poet Glacial deposits 
reported upon by Dr R Lloyd Praeger from the Lagan 
estuary at Belfast 1 has been described as the moat 
oomplete stratigraphical reoord of the poet Glacial 
sequence m the Bntisb Isles The basal roaasorted 
boulder clay waa here overlam by grey sand with cold 
fauna, an early peat yielding Uervut megaeerot, and 
superimposed estuarine clays, the lower of whioh has 
been elsewhere shown to have preceded the deposition 
of the well known 26 ft raised beach We have re 
oentiy found in such lower estuanne clay, in the neigh¬ 
bourhood of Lame, a derived but well developed 
MagHalmnan industry m flint This industry will 
also be described by Mr Burchell in his presidential 
address to the Prehistoric Society of East Anglia for 
1931 ^ 

J P T BracHNLL 
C BuaxnWhxuan 
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Science and Industry m Bristol 
ByEngr Capt EdgabC Smith, OBE.RN 


"VTINETY-FOUR years ago the British Aasocia- 
J-v turn, then but six yean old, visited Bristol 
After holding its first gathering at York in 1831, 
it had met at Oxford, Cambridge, Edinburgh, and 
Dublin, and then breaking away from the univer¬ 
sities it oame to a city the history of which is bound 
up with shipping, manufacture, and trade Bristol 
to day possesses its own university, with buddings 
which in beauty and dignity rival any to be found 
elsewhere, yet its geographical position and the 
energy and enterprise of its citizens have made it 
one of our chief commercial oentree, and such it 
will probably remain “ He story of the trade of 
Bristol for a thousand yearn ”, said Mr Baldwin 
when Prime Minister, " is the story of the trade of 
England ”, and at the recent summer meeting of 
the Institution of Mechanical Engineers the Lord 
Mayor and others referred with pnde to Bristol’s 
multiplicity of manufactures, volume of shipping, 
fine docks, air port, and municipal activities 

From very early tunes Bristol was a town of 
importance and a trading centre When London 
had but 36,000 inhabitants, Bristol numbered 0000, 
and to day it boasts of a population of some 400,000, 
the great majority of whom are connected with 
factories, warehouses, docks, and shipping De 
dared by an early writer as a port fit and safe for 
a thousand ships, for the Siege of Calais Bristol 
provided Edward III with 24 ships and 600 
seamen, its Merchant Venturers stimulated both 
overseas commerce and exploration, and the noble 
memorial tower to the Cabots, erected m 1897, u a 
reminder of the famous voyage of the Bristol ship 
Matthew, which left the port on May 10, 1497, 
carrying the first Englishmen who ever saw the 
coast of North America 

If Bristol is a city concerned mainly with gram, 
fruit, sugar, chocolate, oil, and tobacco, with 
markets and commodities, it is nevertheless a city 
abounding in ecclesiastical, ardueological, literary, 
and scientific associations Few there are who go 
to Bristol who fail to visit St Mary Redoliff, 
described by Leland as “ by far the fairest of all 
churches ”, or recall the sad story of the unhappy 
poet Chatterton, whose boyhood was passed be¬ 
neath its shadow It was his strange work which 
brought Johnson and Boswell to Bristol, and led 
Johnson to remark, ‘ This is the most extraordinary 
young man that has enoountered my knowledge It 
is wonderful how the whelp has written such things ” 

Scarcely less remarkable for his early achieve 
meats, but more fortunate m his environment than 
the Bristol attorney's apprentice, was the surgeon's 
apprentice from Penzance, Humphry Davy, who, 
still under the age of twenty, came to Bristol in 
1798 to take charge of the laboratory at the 
Pneumatic Institution of Dr Beddoes A student 
of medicine in London and Edinburgh and some¬ 
time reader m chemistry at Oxford, Beddoes 
thought that the study of the physiological effects 
of different gases might have important thera¬ 
peutic applications, ana with this in view opened 
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his hospital at Bristol Known already to the 
Wedgwoods, to Gregory Watt, and to Davies Gil 
bert, through Gilbert, Davy joined Beddoes, and cm 
Oct 2, 1798, began work in the laboratory H to 
the Bristol penod of Davy’s brilliant career belongs 
the publication of hastily conceived theories ana 
ill supported conclusions, to it also belongs the 
disoovery of the effect on human beings of nitrous 
oxide “A young man, a Mr Davy, at Dr 
Beddoes’,” wrote Maria Edgeworth, who has 
applied himself muoh to ohemistry, has made some 
discoveries of importance, and enthusiastically 
expects wonders mil be performed by the use of 
oertam gases which inebriate in the most delightful 
manner, having the oblivious effects of Lethe, and 
at the same tune giving the rapturous Bensations 
of the Nectar of the Gods t ” 

At the tune Davy was with Beddoes, and when 
he began his friendships with the Edgeworths and 
with Southey and Colendge, the only means of 
reaching Bristol was by boat or horse or ooaoh, 
and it was by these means that the members of the 
British Association oame to the meeting of 1836, 
presided over by the Marquess of Lansdowne 
From the north oame Brewster, father of the Asso¬ 
ciation, and J D Forbes , from Cambridge oame 
Whewell, from London Babbage, Wheatstone, 
Lardner, and Roget, and from Plymouth, Snow 
Hams Brewster had spent a week with Fox 
Talbot at Lacock Abbey—" a paradise a fine old 
abbey with the square of cloisters entire, fitted up 
as a residence, and its walls oovered with ivy and 
ornamented with the finest evergreens ’—now 
known to every student of the early history of 
photography During the mooting Brewster stayed 
with 1 Mr Darnells, Clifton ”, as also did the 
German geologist von Raumor “The Bnstql 
meeting went off extremely well”, wrote J D 
Forbes from Edinburgh, to de la Rive, “ and pro¬ 
mises admirably for the permanency of the Associa¬ 
tion ” For Forbes and his family, Bristol was to have 
other memories, for it was to the skill and attention 
of Dr J A Symonds of Clifton he owed the 
prolongation of his life To Symonds, whose house 
is now a hall of residence for women undergraduates, 
Forbes in after yean sent the first copy of his 
opus magnum, his valuable historical review of the 
progress of physical science from 1776 to 1860, 
oontamed in the 8th edition of the “ Encyclopedia 
Bntanmoa It was at Clifton, too, that Forbes on 
the last day of 1868 breathed his last 
If travellers in 1836 had stall to submit to the 
discomforts of the mail coach, they were all 
acquainted with the progress of the new railways, 
ana no visitor to Bristol could have failed to hew 
of Brunei, then engaged on the construction of the 
line from Bristol to London Brunei with Locke 
and Robert Stephenson formed the triumvirate of 
the early railway world, and Brunei’s finest monu¬ 
ment is the Great Western Railway A Bristol 
and London Railroad Company had been formed m 
the Bnstdl Guildhall on July 80, 1833, and two 
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yean later Brunei wrote ‘ I am thus engineer to 
the finest work in England A handsome salary, 
on excellent terms with my direction, and all going 
smoothly ” Opened as far as Maidenhead m 
1838, the line was extended to Reading early in 
1840, Bristol and Bath were joined in August of the 
same year, and Bristol and London in June 1841 
When next the British Association met in Bristol 
no fewer than 17,000 miles of railroad had been 
laid down in the kingdom, and Brunei’s bridges and 
viaducts were the admiration of the world 

Brunei’s association with Bristol did not end, 
however, with the railway The line from London 
to Bristol had given birth in his remarkable mind 
to the idea of a steamship to connect Bristol with 
New York, and on the banks of the Avon in 1836 
was laid the keel of the most famous and most suc¬ 
cessful of all early trans-Atlantic liners Designed 
bv Brunei, built by Patterson, and engined by 
Maudslay of London, the Great Western was 236 
ft long, 2300 tons displacement, and 750 horse¬ 
power She left Bristol on her maiden voyage, on 
April 8, 1838, crossed to New York in fifteen days, 
and before she was sold in 1846 she had crossed 
and reorossed 74 times What George Stephenson’s 
Liverpool and Manchester line of 1830 had been 
to the railway so the Great Western was to trans 
Atlantic steam navigation Neither must it be 
forgotten that Brunei’s Great Britain, the first 
screw ship to cross the Atlantic, was also built at 
Bristol 

Just as the builders of railways had to fight 
opposition and disarm criticism, so the promoters 
of the Atlantic steamships had to face sceptioism, 
and the Bntish Association meeting of 1836 gained 
a certain notoriety through the public lecture of 
Lardner, then professor of natural philosophy and 
astronomy in University College, London, and 
the recognised and popular exponent of Bcienoe 
Lardner in his locture saw fit to sound a note of 
caution regarding the scheme for trans Atlantio 
steam navigation, but himself incautiously spoke of 
it as chimerical The storm of protest which broke 
upon his head was more or less deserved, but the 
letters of Maogregor Laird and others were not half 
so effectual a reply as the fine performances of the 
Great Western 

Brunei had first become known m Bristol through 
his plans for a bndge to roan the Avon at Clifton 
His were not the only plans and Brunei did not 
live to see the bndge erected, but when m 1864 the 
fine suspension bndge was opened, incorporated 
with it were the chains from the old Hungerford 
footbridge over the Thames at London, built by 
Brunei in the ’forties, but which had had to make 
room for Hawkshaw’s Charing Cross Bndge The 
responsibility for the Clifton Bndge we see to day 
was shared by Hawkshaw and Barlow, and it was 
Hawkshaw who in 1875 came to Bristol to preside 
over the Bntuh Association on the ocoasion of its 
second visit to the city 

By 1875 the Bntish Association had beoome a 
great national institution, having long achieved 
that permanency Forbes hoped for, while the 
nwneB of Huxley, Darwin, Tyndall, and Thomson 
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were on everybody’s bps Serving many causes, it 
had especially promoted the spread of knowledge, 
and its second visit to Bristol took place lust before 
the birth of the oollege which was founded m 1876 
and from which has sprung the university which 
ib to-day one of the glories of the city With an 
ancient grammar school, and the newly founded 
Clifton College within its boundaries, Bristol in 
the early ’seventies was still without the means 
for higher instruction But following the lead of 
London, Newcastle, Manchester, North Wales, and 
Leeds, and supported by Balhol and New College, 
Oxford, Bristol on June 11, 1874, at the Viotona 
Rooms, Clifton, launched the scheme for a oollege 
of university rank Backed by the great mfluenoe 
of Jowett and of Percival, then headmaster at 
Clifton College, the scheme was further discussed 
at a meeting m August 1875, while the Bntish 
Association was in session, and m 1876 the oollege 
began its work 

The first lectures of the oollege were given m a 
dilapidated old house in Park Row, at the top of 
Park Street, the first professor of chemistry was 
Letts, the first principal, the economist Alfred 
Marshall The removal of Letts to Belfast and 
of Marshall to Cambridge opened the path for 
Ramsay, who at the age of thirty had already made 
his mark, and under him and his colleagues—Lloyd 
Morgan (who suooeeded him as pnncipal), Orrne 
Masson, Sydney Young, Silvanus Thompson, Sollas, 
Hele Shaw, and others—the oollege soon attained 
to a leading position among the provincial centres 
of learning and research, and m 1909 it was raised 
to the dignity of a university In bt Mary’B 
Redchff is a window to the pious memory of 
men who made Bristol famous in the fourteenth 
and fifteenth oentunes ” No such memorial will 
be necessary for the men who have made Bristol 
famous in our own day for their energy, enter¬ 
prise, foresight, and munificence have already 
raised an enduring monument in the splendid range 
of university buildings, associated particularly with 
the name of the Wills family, which stands at the 
top of Park Street, where was once the house 
which sheltered its earliest professors and students 

The connexion of industry and science with 
Bristol might well be illustrated by references to 
many other men, places, and events More than 
two hundred years ago, the famous Abraham Darby, 
before removing to Coalbrookdale, founded in 
Bristol the Baptist Mills Brass Works, where, with 
the aid of Dutch workmen, he endeavoured to 
meet a need of the times by casting iron pots m 
moulds of sand to take the place of the more ex¬ 
pensive brass pots, while to Peregrine Phillips, Jr, 
a Bristol vinegar maker—of whom Sir Ernest Cook 
wrote in Natobs of Mar 26,1926, p 419—we owe 
the invention of the contact process for the manu¬ 
facture of sulphuno acid Though the particulars 
of his invention are fully known, it is otherwise 
with the career of Phillips, details of whose life 
have escaped both the historians of chemistry and 
biographers In our own tune there have beau few 
who have furthered the interests of soienoe in 
(Contomtsd on p. 871.) 



Supplement 

No. 3175 


to Nature 

SEPTEMBER 6, 1930 


Size and Form in Plants. 

By Prof. P. O. Bowhb, F.R.S , President of the British Association 
Inauocbal Address delivered at Bristol or Sept. 3 


rpWO years have passed since the British Associa- 
X tion last met in Britain. Events have 
happened in that interval which mark the close of 
the Darwinian epoch. Down House, in which 
Darwin lived and worked, has been bought, 
restored, t and endowed by Mr. Buckston Browne 
and presented by him to the Association, which 
holds it in custody for the nation. The house is 
now open as a shrine to those who treasure Darwin’s 
memory. They may enter the study where the 
“ Origin of Species ” was penned, or wander out 
to the Sand Walk, and draw such inspiration as 
those spots may yet afford to those who are face 
to face with problems cognate to his own. These 
years have also severed personal links with Darwin 
himself. Sir William Thiselton-Dyer, who died in 
December 1928, had been his frequent corre¬ 
spondent. It was he who, more than any other, 
carried the evolutionary stimulus forward into the 
botanical schools of Britain. Sir Edwin Ray 
Lankeeter, whose portrait by Orpen was a poignant 
feature of last year’s Academy, died in August 1929. 
Not only was he the leading zoologist of his time, 
but he has left a deep impress on general morpho¬ 
logy *, for he waa the first to analyse from the 
evolutionary aspect the degrees of ‘ Bameness ’ of 
parts, whether in animals or in plants. These two 
ootogenarians were among the latest links between 
Darwin himself and living men of soience ; so this 
hat meeting of the Association before its centenary 
next year falls at a nodal point in the personal 
history of evolution. 

Morphology, or the study of form, -was closely 
interwoven with the life’s work of Darwin, and— 
to 'use his own words—“ it is one of the most 


interesting departments of natural history, and 
may almost be said to be its very soul ”, Since the 
Association has seen fit to choose as this year’s 
president a botanist whose work has dealt specially 
with form in plants, the occasion seems apt for 
considering certain morphological questions that 
present themselves m this eighth decade since the 
“ Origin of Species ” was published. 

The word ‘ morphology ’ was applied by Goethe 
in 1817, m a general sense, to the study of form. 
Though a pre-Darwinian, he showed rare foresight 
in insisting that the living form is only moment¬ 
arily stable, never permanent. But years elapsed 
before that instability of form of living things, 
which ho clearly saw, became the very focus of 
evolutionary theory. Even Goethe’s prophetio 
gate was blurred by the hazy imaginings of ideal¬ 
istic philosophy. The clarifying mind of Schleiden 
resolved that mist by resort to naked fact. In 
1845 he stoutly asserted that the history of develop, 
ment is the true foundation for all insight into 
living form. This opened the way for a host of 
workers, who patiently observed and compared 
the facts of individual development, particularly 
in plants of low organisation. By them the fiold 
was prepared for the magic touch of Darwin ; and, 
in the enthusiastic words of Sachs, “ the theory of 
descent had only to acoept what genetic morpho¬ 
logy had actually brought to view ”. 

The effect of that theory should have been to 
sweep aside all idealistic morphology based on the 
higher forms, and to rivet attention upon organ¬ 
isms low in the scale. It was the habit of starting 
comparison from the highest state of organisation 
that was the fundamental error of the idealistic 
k4 
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Nature philosophers, even now traces of it still 
persist An illuminating alternative was pre¬ 
sented by that noble passage with which the 
“ Origin of Species ” ends Speaking of his theory, 
Darwin wrote “ There is a grandeur in this view 
of life, with its several powers, having been origin 
ally breathed by the Creator into a few forms, or 
into one, and that—from so simple a beginning 
endless forms most beautiful and most wonderful 
have been, and are being evolved ” He forecast 
from the application of his theory that our classi 
fications will come to be, as far as they can be bo 
made, genealogies , and they will then truly give 
what may be called the plan of creation ” 

Whether there was only one original form of life 
or many is still an open question Nevertheless, 
among the welter of organisms nghtly held as 
primitive, the Flagellata may with some degree of 
reason be named as combining in their motile and 
sedentary stages respectively the animal and vege 
table characters They suggest a sort of starting 
point from which the two kingdoms might have 
diverged The probability of their common origin 
is Btrong, but the divergence must have been 
early, each taking its own independent course, 
with increasing size and complexity of the mdm 
dual In tracing this I would ask special attention 
to the kingdom of plants 

The first of the laws laid down by Lamarck in 
his “ Histoire Naturelle ” as fundamental in the 
evolution of animals and plants ran thus Life 
by its intrinsic forces tends to increase the volume 
of every living body, and to enlarge its parts up to 
a limit which it determines itself ’ When in um 
cellular organisms, following this law, a certain 
size has been reached, fission follows, and the equal 
halves separate as new individuals In pluri 
cellular bodies, however, the products of cell 
division do not separate, but continue a communal 
life , and the individual may increase, with further 
division of its cells, to large size and complexity 
We may picture how, based upon the mobile stage 
of a Flagellate, the aggregate might form an animal 
body with motility as a leading feature , on the 
other hand, based upon the sedentary stage, an 
immobile plant body would result The animal, 
adopting a predatory habit and colourless, might 
progress along lines of dependent nutrition, finding 
and ingesting food already organised , the seden 
tary green plant might evolve along lines of physio¬ 
logical independence, constructing its own organic 
supplies. Whether or not this be a true picture, 
the whole organisation of the two kingdoms 
diverged on the basis of nutrition Herbert 


Spencer contrasted them physiologically, showing 
how animals are expenders, while plants are 
accumulators, that the former are limited in their 
growth by the balance of expenditure against 
nutrition, m the latter, growth is not so limited 
Thus the problems that follow on increasing size 
may be expected to work out differently in view of 
the animal kingdom comprising organisms of high 
expenditure and not self nourishing, while plants 
are Belf nourishing accumulators 

The result of this difference may be illustrated 
by contrasting some at the highest examples of 
either kingdom for example, the elephant with 
the trees of the forest through whioh he roams, 
on one hand, the relative fewness of the mobile 
elephants, their lees stature and compact form, 
their columnar legs needed to support the barrel- 
like body, the receptacle for ingested food, the 
economy of external surface and the highly de¬ 
veloped internal surfaces , on the other hand, the 
height, immobility, and large number of the trees, 
with their massive stems and highly complex 
shoots and roots, bo necessary for acquiring food 
directly from the air and soil We may further 
contrast the genesis of the individual in oither case 
In the mammal the parts are formed once for all, 
its embryology being an incident dosed early in 
the individual life, but in the tree, embryology 
may be continued for centuries, and is theoretically 
unlimited, except by death , during life it has the 
power of producing leaves and branches from every 
distal bud The fact is that, though oertain under 
lying principles are the same for both kingdoms, 
the working out has been distinct from the first 
Hence the morphology of plants must stand on its 
own feet, indeed, it has been said with some degree 
of truth that whenever botanists have borrowed 
their morphological outlook from the sister science 
they have gone wrong 

The normal development of a multicellular 
plant starts from the fertilised egg, and elabora¬ 
tion both external and internal follows on in¬ 
creasing size Polarity, that is the distinction of 
apex and base, is defined in most plants of high 
organisation by the first cell cleavage The apex 
adopts at once the continued development that is 
its characteristic Branching of various types 
follows in all but the simplest, to constitute the 
complex shoot, while correlative basal branching 
gives the root system that fixes the non-motile 
body in the soil The scheme of growth and 
branching thus started is theoretically open to un¬ 
limited increase, and the initiation of new parts is 
in point of number on a geometrical scale This 
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u suitable enough for organisms able to accumulate 
material, as plants do , indeed, the elaboration of 
the vegetative system will enhance its powers of 
self nutrition, so far as the parts become func 
tional, but this is never fully realised beyond the 
earlier steps 

The focus of all suoh development is the growing 
point, respectively of root or shoot Anyone who 
carefully dissects a suitable bud, peeling off the 
suooessively smaller leaves, may finally see with 
the naked eye or with a simple lens a pearly cone 
of semi transparent tissue at the tip of the stem 
This is the growing point itself, which possesses 
theoretically unlimited formative power It is 
like a permanent sector of the original embryo 
that is fed continually from the mature tissues 
below, and as continually forms fresh tissues at 
the tip But as the tip advances, lateral swellings 
of the surface appear m due order, which arc new 
leaves and buds Various attempts have been 
made to link the genesis of these outgrowths of the 
radial shoot with the outer world as regards their 
position and number But we have it as the latest 
authoritative statement on this point that such a 
relation does not exist This much is proved,” 
says Prof von Goebel, that, “ so far as wo can see, 
the question relates to conditions of growth and 
symmetry that arise in the growing point All 
theories as to leaf position that allotted a passive 
rdle to the growing point were mistaken, however 
acute the reasoning that was brought to bear 
thereon ” ( Organographie ”, 3rd ed , part I, 
pp 209 300) This is Von Goebel s summing up 
for external parts On the other hand, within the 
growing point, and often, though not always re 
lated to the external parts, there is a progressive 
formation of internal conducting tracts, continu 
ous from the adult region upwards to the tip A 
like reference of the origin and disposition of these 
vascular tracts to the growing point itself appears 
to be equally justified In fact, the tip possesses 
the initiative for both 

The complex shoot that results from suoh 
initiation is exposed as it matures to external con 
ditions which modify its form Their effect is very 
obvious in the young shoot of the higher plants 
As the shoot elongates, its young tissues are soft 
and plastio While in this state its form may be 
influenced by gravity, the incidence of light, 
mechanical contact, and other causes which pro 
duoe reactions of form called ‘ tropisms ’ All of 
these promote the well being of the whole The 
net result becomes fixed as the part matures, and 
its constituent tissues harden Thus the adult 


I form is the consequence of the primary initiation 
at the growing point, modified by the conditions 
to which the plant may have been exposed during 
the plastio penod This is a commonplace of the 
text books But amid all the careful analysis and 
experiment that has been devoted to the influences 
which thus affect form, one factor, insistent and 
unavoidable, has been habitually left out, namely, 
the influence of size Reference is occasionally 
made in text books to the effect of surface tension 
in determining the simple form m minute organ 
isms, such as unicellular Algro and Baotena, and 
to the deviations from that simple form as the 
sire increases, and the influence of surface tension 
ceases to be dominant At the other end of the 
scale of size, mathematicians have calculated the 
extreme stature mechanically possible for a tree- 
trunk constructed after the ordinary plan, and of 
materials of known strength The result is about 
300 feet, and this coincides approximately with the 
limit of height of the oanopy of a tropical forest 
But m point of size practically the whole of the 
vegetable kingdom lies between the microbe and 
the forest tree Unfortunately, the study of these 
middle terms, from the point of view of change of 
form as the size increases, has not been pursued by 
botanists with the same perception as zoologists 
have shown in the study of animals 

At the back of all problems raised by increasing 
size stands the well known principle of similarity, 
which applies to all structures, inorganic as well as 
organic It mvolves among other consequences 
that where form remains unaltered bulk increases 
as the cube, but surface only as the square of the 
linear dimensions But in living organisms it is 
through the limiting surfaces or 'presentation- 
surfaces ’, as they are called, that physiological 
interchange is effected Provided a surface be 
continuous and its character uniform, it may be 
assumed that such interchange will be proportional 
to the area of surface involved If, then, the form 
of the growing organism or tissue were retained 
as at first—for example, a simple sphere, oval, or 
cylinder—its surfaces of transit would increase at 
a lower ratio than the bulk whioh they enclose. 
There would be with increase in size a constantly 
decreasing proportion of surface to bulk, and as 
constantly an approaoh to a point of physiological 
inefficiency But any change from a simpler to a 
more complex form would tend to uphold the pro¬ 
portion of presentation-surfaoe Thus the success 
of a growing organism might be promoted by 
elaboration of form. Naturally, other factors than 
that of site oo- operate m determining form 
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Nevertheless, the recognition of such elaborations 
of form, whether external or internal, as do tend 
in point of fact to maintain a due proportion of 
surface to bulk as growth proceeds, should help to 
make morphology a rational study The diffuse 
form habitual for plants, even the origin of leaves 
themselves, becomes intelligible from this point of 
view 

In the construction of any ordinary vascular 
plant there are three of these ‘ presentation 
surfaces ’ or limiting surfaces of transit, that are of 
prime importance ( 1 ) The outer contour by which 
it faces the surrounding medium , (u) the sheath 
of endodermis which envelope the primary con 
ducting tracts, and (m) that collective surface by 
which the dead woody elements face upon the 
living cells that embed them, through which water 
and solutes pass m or out Each of those may vary 
independently of the others, and each would be a 
fitting subject for observation as bearing on this 
problem of sire But as a test case of the relation 
between size and form, it is the collective surface 
where dead wood faces on living cells that will 
meet our requirements best, for its study can be 
pursued among fossils almost as well as in living 
plants The problem is one not merely of current 
physiology of the higher plants it is one of adapt 
ive progress Accordingly, measurements must be 
made of the wood of fossils as well as of living 
plants, and of young sporehngs as well as of the 
adult 

We have seen that plants are essentially accumu 
lators of material A natural consequence of this 
is that primitive types, endowed with apical 
growth but with no seoondary cambium, will en 
large from the base upwards Am sporehng fern 
shows this The leaves themselves increase in 
number, each successive leaf is as a rule larger 
than the one that came before, and the stem that 
bears them also expands upwards In fact, it 
takes the form of an inverted cone To grasp the 
size problem for primitive plants the mind must 
be nd of the idea of the forest tree, with its stem 
tapering upwards, for that is a state of highly 
advanced organisation The primitive form of 
Btem is that of an inverted oone, enlarging upwards, 
with a solid core of wood within A cone standing 
upon its tip is obviously unpractical Not only is 
it mechanically unstable, but if the original struc¬ 
ture be maintained so that the larger region above 
is structurally a mere magnified image of the 
smal l e r below, a constantly d iminishing proportion 
o{ presentation area to bulk must needs follow, m 
respect of all the limiting surfaces Such stems 


would all tend to become physiologically insufficient 
Our immediate problem is with the woody column 
How can that due proportion of presentation- 
surface of the dead wood to the living cells, which 
physiologists hold to be essential, be mam tamed 
m the expanding stem, so as to meet the increasing 
requirements of transit and distribution of the sap * 

This is not the plaoe for a recital of the details 
of elaboration of the wood which have been ob 
served and measured It must suffice to state in 
general terms how primitive woody plants have 
met the difficulty m the absence of oambial thicken¬ 
ing The starting point is a minute cylindrical 
strand composed of dead traoheids only borne 
primitive types show nothing more than a conical 
enlargement of this upwards, with the cells more 
numerous than before The approach of a locomo 
tive at 8peed along a straight track may visually 
suggest such increase in sire without change of 
form successive photographs of it might be com¬ 
pared with successive sections of those simple 
stems enlarging upwards without change of plan 
The largest examples of this are found in some of 
the early club mosses and ferns, in which there is 
an enlarging solid woody oore But for want of 
resource in this and other features thev have paid 
the penalty of death Most plants having this 
orude structure are known only as fossils, and no 
really large vascular plant lives to day which shows 
it Under present conditions, it is only where the 
size is small that a simple mass of dead traoheids 
seems to be effective for water transit Thus we 
see that simple enlargement without ohange of 
form does not suffioe 

In more resourceful plants a remedy is found in 
elaboration of the form and constitution of the 
primary wood The changes which actually appear 
m it, as the size of the individual or of the race 
increases, are very various, but they all tend to¬ 
wards making the wood a living whole The most 
efficient state would be that m which eaoh dead 
woody cell or element faoes upon one or more 
living cells, and this structure is approached in 
modem types of wood In tracing the steps which 
have led towards it, whether in the fossil story 
or m the individual life of plants, we follow up an 
evolutionary history of high functional import 
Actual measurements and calculations have shown 
m living plants the advantage that follows It 
has been found that changes in the elaboration of 
form and structure of the primary woody oolumn 
have saved, in specific instances, about 00 per cent 
of the contingent loss m that proportion of pre¬ 
sentation-surface to bvmg tissue which would 
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have followed if a simple cyhndnoa] core had been 
retained The structural changes do not, it is true, 
maintain the full original ratio of surface to bulk, 
but it may well be that saving even half of the 
contingent loss would bridge the acute risk and 
lead to survival 

The moulding and subdivision of the primary 
conducting tracts as a whole, or of the woody 
masses which they contain, present the most 
varied features Their contours often appear arbi 
trary and even irrational, so long as no underlying 
principle is apprehended They have presented 
a standing problem to anatomists But when 
it is realised that as the size increases there is 
a physiological advantage in any elaboration of 
form whatsoever, a rational explanation is at hand 
The variety of the forms assumed suggests the 
common principle underlying them all, which is 
that thereby a due proportion of presentation 
surface tends to be maintained 

One of the simplest and most frequent examples 
of such elaboration of form is that of the fluted 
column, which m transverse section gives the 
familiar stellate figure characteristic of roots It 
is also sefen in many stems, and is described as 
radial ’ Where the part is small the woody 
strand is roughly cylindrical, but where larger it 
often beoomes fluted, with varying number and 
depth of the flanges In many instances the ratio 
of their number to the diameter of the whole tract 
is approximately constant The structure is in 
fact adjusted to the size This is so in roots gener 
ally m leafy stems and m leafless rhizomes—and 
a similar size relation ib even found m the fluted 
chloroplaBts of certain Algae In all of these an 
obvious risk following an increase in size tends to 
be eliminated, namely, an undue loss of proportion 
of surface to bulk 

The somewhat technical facts thus briefly de 
scribed may be taken as examples of a relation of 
form to size which is very general They suggest 
the existence of a ' size factor ’, which is effective 
in determining form The susceptibility to its 
influence resides in the part that shows the results 
The internal oontours are defined ab *»U»o, instead 
of coming into existence during the course of de 
velopment, as is the case with the convolutions of 
the mammalian brain In the stem and roots 
of vascular plants the fully matured conducting 
tracts may be traoed upwards, with their outlines 
already defined, through successive stages of 
youth towards the growing point, which has been 
their source Their form may be seen already out 
lined in its young tissue olosely short of the eiti^me 


tip This fact suggests that the susceptibility to 
the size factor resides m the growing point itself, 
for immediately below it those tracts possess that 
form which will aid their function when they are 
fully developed 

Of all the factore that contribute to the deter 
mmation of form m growing organisms, there is 
none bo constant and inevitable in ita incidence as 
this size relation Its operation becomes manifest 
with the very first signs of differentiation of the 
embryomo tissues The effects of other factore 
that influence form Buch as gravity light tern 
perature contact and the rest appear later in point 
of time Their influence is liable to diminish as 
the organism reacts to them by curvature or other 
wise and to vanish when the reaction is complc ted 
Under experiment they may be controlled or even 
inhibited But the operation of the size faotor is 
insistent it cannot bo avoided either under con 
ditions of Nature or by experiment though tho 
Bize itself may be varied under conditions of 
nutrition, and tho permeability of the presentation 
surfaces may not be constant with results as yet 
unknown Whin we reflect that all acquisition of 
nourishment and transit of material m plants 
of primary construction is earned out through 
limiting surfaces the essential importance of the 
size factor is evident for upon its influence the 
proportion of each presentation surface itself 
depends 

The evidence that size itself is among other 
factors a determinant of form rests upon the con 
stancy with which, in an enlarging organism 
changes of primary form tend to maintain a due 
area of presentation surface such as active transit 
demands That evidence has been denved chiefly 
from the conducting tracts of primary individuals 
as they enlarge conically upwards and from parts 
belonging to distinct categories also from oom 
panson of different individuals not necessarily of 
close alliance Very cogent evidence lies in the 
variety of tho changes of form by which the same 
end is attained Finally tho converse facts bring 
conviction when, as often happens a distal diminu 
tion of size in stem or leaf is accompanied by sun 
phfication along lines roughly the converse of those 
that follow increase 

All this shows that a real relation exists between 
size and primary form The term ‘ size faotor ’ 
has been used to connote that influence which 
affects form in relation to size, but without defining 
it exoept by its results Nevertheless, we have 
seen that its action may be located in new proxi 
mity to the growing pomt, or in the embryo itself 
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It has not, however, been found possible to assign 
to that effect an immediate cause The attitude 
thuB adopted towards an undoubted factor seems 
justified by the broad logic of science, and by the 
practice of its highest votaries When Newton 
put together his great physical synthesis, he pointed 
out at the close of the ‘ Prmoipia ” that the cause 
of gravitational force was unknown ‘ Hitherto 
I have not been able to discover ”, he said, ‘ the 
cause of these properties of gravity from phseno 
mens, and I frame no hypotheses ’ Likewise, m 
its own mote restricted held of botanical pheno 
mena, the sue factor may be recognised as effect 
ive in development, though the immediate cause 
of its effectiveness is still unknown 
The position thus adopted assumes the shoot to 
be a unit, not a congeries of phytons ’ The 
elaboration of its form, whether external or in 
ternal, would be a function of the increase in size 
of that unit, and the result would tend to maintain 
the adequacy of the presentation surfaces This 
conception of the shoot and of its parts would 
accord with the views of General Smuts, as stated 
m his remarkable work on Holism ”, published 
in 1920 Many who heard his address m Cape 
Town last year, when opening the discussion on 
‘ The Nature of Life ”, will value this masterly 
statement m brief of his theory I suggest that the 
operation of the size factor, whether in relation to 
external leaf development or in the elaboration 
of internal conducting tracts, illustrates that 
“ measure of self direction ” ascribed by him to 
every living organism ( Holism ’, p 98) 

The discussion of the problem of Bize and form 
in plants, which has oocupied our attention thus 
far, raises questions of profound significance m the 
sphere of pure botany There is, however, another 
interest inherent in the Btudy of plants beyond that 
of pure science I mean botany as applied to the 
needs of man To day this touches human life 
more olosely than ever before Every meal we 
eat, many of the clothes we wear, timber, rubber, 
a whole volume in itself, the drugs, narcotics, 
dyes, and scents, and most of that vast tale of 
accessories that ameliorate life, depend for their 
supply, quality, and often for their existence upon 
the skilled work of the botanical expert He is 
trained in our schools and universities His ex 
penence there is perfected by work on farms and 
plantations, m forests and m factories, often by 
adventurous life abroad It would be superfluous 
for me to enter into detail on such matters, for 
happily the Director of Kew presides over the 
Botanical Section, and he can speak with the fullest 


knowledge on the application of botanical soienoe 
to modem life 

Government departments are now linked more 
closely than ever with universities and technical 
ool leges by the golden chain of grants The 
botanical institutes that have sprung from this 
joint source are mostly focused at such centres as 
Kew and South Kensington, Cambridge and Ox¬ 
ford, Harpenden and Merton, Long Ashton and 
Coratorphine, Plymouth and Millport, with im¬ 
portant outliers such as Dehra Dun in India, the 
Imperial College of Tropical Agriculture m Trinidad, 
and the Research Station at Amam, East Africa , 
while similar stations are to be found m Canada, 
at the Cape, m Australia and New Zealand Their 
activities are as diverse as their position Agn 
culture, forestry, plant breeding and distribution, 
seed testing, mycology, and plant pathology— 
these sure but a few of the headings under which 
applied botany is now pursued, and a duly 
qualified staff is required for each Kew itself, 
thanks to the foresight of the Empire Marketing 
Board, is developing ever more and more as a oo 
ordmating centre for the whole Empire Highly 
specialised study such as this has sprung into 
existenoe in the last half century As regards 
Britain, its origin may be traced to the biological 
laboratory of the old Normal Sohool of Science at 
South Kensington, where biological research was 
revival under Huxley and Thiselton Dyer 

The first botanist there trained m pure soienoe 
who turned the newly acquired vision to practical 
account in the interests of the Empire was Marshall 
Ward For two years he investigated the coffee 
disease that had half ruined Ceylon It is a long 
step from this individual effort m the East to the 
firmly established and efficient Imperial Myoo 
logical Bureau, reoently housed at Kew m a new 
building devoted to the world wide study of the 
fungal diseases of plants Such advanoe along a 
single line of applied botany may be taken as an 
mdex of the progress from simple beginnings in 
pure botany to that widespread attack now being 
made upon the economio problems that faoe 
Imperial agriculture The history of it thus 
briefly suggested may be read as a parable, showing 
how natural is the progression from the study of 
pure scienoe to its practical application For there 
ib no real distinction between pure and applied 
scienoe As Huxley told us long ago, “ What 
people call applied scienoe is nothing but the appli¬ 
cation of pure scienoe to particular problems ” 

At the moment there is an unprecedented de¬ 
mand for botanical specialists to fill investigational 
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and advisory posts at home and abroad and there 
u a shortage of applicants The realisation of this 
will doubtless be transmitted through the umver 
sities and colleges to the schools of the country and 
lead to an increased supply On the other hand 
it lies with the Government to react as other 
markets do in taking steps to equalise supply and 
demand A condition of the Buocess of a specialist 
will always be a thorough foundation upon pure 
science and this will be fully realised m the selec 
tion of candidates Government whether at home 
or m the wider Imperial field oan make no better 
investment than by the engagement of the best 
scientific experts available In respect of botany 
this has been attested by many well known 
instances 

S< me reference will naturally be expected here 
to the remarkable address given by Sir William 
Crookes m 1808 when the Association last met m 
Bristol He then forecast that in view of the 
increase in unit consumption sinoe 1871 and the 
low average of acre yield wheat cannot long re 
tain its dominant position among the foodstuffs of 
the civilised world The details of the impending 
catastrophe no one can predict but its general 
direction is obvious enough Should all the 
wheat growing countries add to then: area to 
the utmost capacity on the most careful calcula 
tion the yield would give us just enough 
to supply the increase of population among bread 
eaters till the year 1931 The problem is one 
of applied botany with a Betting of world econo 
mica and a core of physical chemistry After 
raising the spectre of wheat shortage before the 
eyes of his audienco of 1898 Crookes laid it again 
by the comforting words The future oan take 
care of itself The artificial production of nitrate 
is dearly within view and by its aid the land de 
voted to wheat can be brought up to the 30 bushels 
per acre standard We who are living within a 
few months of the fateful year of 1931 are unaware 
of any wheat shortage Sir William Crookes s 
forecast of 1898 as to the advance in the produo 
tion of oombined nitrogen has been fully realised 
Artificial fertilisers are not m view only but at 
hand and m mass Moreover the northern limit 
of successful wheat culture has been greatly ex 
tended by the production of new strains with ever 
shortening period between Bowing and reaping 
while Hie establishment of new varieties is ex 
tending the productive area m South and West 
Australia into regions where the rainfall is of short 
duration and restricted in amount 

The future sinoe 1866 has indeed taken care of 


itself so that notwithstanding the warning of so 
great a man as Sir William Crookes the wheat 
eating public is still able to Bleep well at night so 
far as the wheat shortage is concerned What 
better example than this could we desire not only of 
the importance of applied botany but as showing 
also how its advance follows on research mdepend 
ently pursued » For the production of synthetio 
nitrogen which has now become a commercial 
proposition and the improvement of the strains of 
wheat by selective breeding along Mendelian lines 
are both involved in solving this crucial question 
of food supply and both owe their origin to 
advances m pure science 

In conclusion we shall all bo oonscious of the 
fact that a most distinguished former president of 
the Association has lately passed away one who 
more than any man has influenced the policy of 
government in relation to science I mean Lord 
Balfour We recall hiw in 1904 he so thoroughly 
imbued with the spirit of his Alma Mater presided 
over the meeting in Cambridge He was distin 
guished as a philosopher great as a statesman and 
particularly so under the stress of war He it was 
who after peaoo returned used his rare influence 
m transforming the war time experiment of a 
c< mmittee of the Privy Council for Scientific and 
Industrial Research into a permanent and essential 
part of modern government But this was not all 
His critical constructive and experienced mind was 
led to formulate a still wider plan A Cabinet 
( ommittee for Civil Research was to be established 
on the lines of the Imperial Defence Committee 
He designed it so as to bring the whole national 
administration within the range of scientific influ 
enoe The Department of Scientific and Industrial 
Research so wisely kept m being after 1919 now 
forms part of that larger scheme This department 
is responsible for making recommendations as to 
the expenditure of funds voted by Parliament for 
research especially in relation to industry Thus 
science is welcomed into the inner circle of Imperial 
administration This the tstate owes to Lord 
Balfour 

And so in this hundredth year of its existence 
the British Association sees research recognised and 
fostered m tho service of the State m a way never 
dreamed of m 1831 when a small body of enthun 
asts met at York for the advancement of science 
But though the individual seeker after truth may 
thus be involved in offioial harness as of old an 
inner voice will yet speak to him He will himself 
be as near to Nature to day as he was in the simpler 
days that are gone 
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Summaries of Addresses of Presidents of Sections * 


Tfhbkstbiaj Maonftxsm 
rilHE subject of Dr F F Smith s presidential 

-L address to Section A (Mathematical and Physi 
cal Science) is Theories of Terrestrial Magnetism 
He begins by referring to early magnetic conferences 
and resolutions urging international co operation 
but while behoving the spirit of international co 
operation in terrestrial magnetism to be excellent 
the question is put Do we make our plans 
sufficiently well 1 While it is to the International 
Union of Geodesy and Geophysics that we must 
look to plan lines of attack Dr Smith makes a 
plea for the adoption by many of the first class 
magnetic observatories of a programme including 
observations at the same time and with similar 
instruments of great sensitivity Later m the 
address when the question of simultanuty <f 
magnetic storms is considered this plea for similar 
instruments is revived and tho opinion is ex 
pressed that it should not be difficult to obtain a 
decisive answer to such a question by proper orgam 
sation A point emphasised is that while each 
observatt ry should have its own particular prob 
lems and its own special methods of attacking 
them and thus preserve its individuality it should 
in addition have part of its equipment of an inter 
national typo and part of its programme truly intc r 
national in character 

The general character of the earth b magnetic 
held is described theories relating to the permanent 
held being considered first Our knowledge re 
specting changes m tho permanent field is very 
limited the secular variation being the only one of 
whioh wo have trustworthy data Schuster put 
forward the theory that the secular change is caused 
by tho magnetic held inducing currents m an outer 
conducting medium not moving with tho earth or 
moving relatively to it It is pointed out that it is 
not necessary to assume a large volume of outer 
spaoe to have uniform conductivity to produce the 
effect An outer layer will suffice and the conduc 
tivity may be uniform or patchy The irregu 
lari ties in the secular change are possibly due to the 
conductivity of the layer varying over considerable 
areas and the relative motion between the earth 
and portions of the layer may also vary 

The question of electric current* circulating round 
the earth u next dealt with a possible source of 


■ Wr ""» taMvtnd it BrMol an 
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I the electromotive force being due as Larmor 
has suggested, to the existence of a residual 
I internal circulation m meridian planes whioh, 
cutting such a magnetic field as that of the 
earth acts as a self exciting dynamo Another 
theory due to Gunn is that the inner earth has a 
temperature of the order of 1000° and that it is 
highly ionised and a good conductor A primary 
current system is supposed to be set up from the 
motions imposed upon ions by the internal gravita 
tional (lectnc field at right angles to the magnetic 
held the action being a regenerative one 

The possibility of the magnetio field being duo 
to the earth s rotation is fully considered the aseo 
ciated effects of surface charge volume charge 
and gyromagnetic action being dealt with m turn 
Owing to so many difficulties presenting themselves 
when the theories are analysed modifications of 
the laws of electrodynamics have been suggested 
but the theories are not satisfactory Dr Smith 
concludes that our knowledge of the cause of the 
earth s magnetic field is little more than conjectural 
for of the theories put forward all that have been 
put to a practical test have been found wanting in 
some respect 

Dr Smith then discusses vertical electric cur 
rents while Bauer was justified in drawing his 
conclusions as to the existence and magnitude of 
such currents the data he used are not sufficiently 
trustworthy The existence of the currents is ox 
oeedingly doubtful but sufficiently precise measure 
ments could be made ovor a carefully ohoeen 
area which would enable a definite decision to be 
reached 

Three theories of diurnal variation are* dealt 
with the dynamo theory m which conducting 
layers of air cut the earth b permanent field and so 
induce electric current* the diamagnetic theory 
in whioh a diamagnetic layer is formed by ionisation, 
the shape of the layer being that of a hemispherical 
cap and the drift current theory which depend* 
on the drift of ions and electrons in the duunagnetio 
layer A direct effect of the diamagnetic layer is 
considered to be certain but with it is associated 
an effect due to the drift currents which is much 
larger and the direct effect of the duunagnetio 
layer is therefore considered to be of secondary un 
portance The dynamo theory is favoured lew 
than the drift current theory The other vana 
tions considered are those due to solar eclipse* 
and magnetic storms 

The address concludes with a plea for the pro 
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duotion of data of a more precise kind, the final 
paragraph quoting a passage from Rdcker i address 
m Bristol in 1898 which emphasises the need for 
more perfect organisation 

A State Experiment nr Chemical Research 

The subject of Prof O T Morgan s address to 
Section B (Chemistry) is the Chemical Research 
Laboratory at Teddington which was originated 
about five years ago by the Department of Seien 
tifio and Industrial Research in order to bring 
together scattered groups of research workers who 
were then engaged m various localities on chemical 
investigations of national importance The site 
selected on the Bushy Park Estate m close prox 
lmity to the National Physical Laboratory allows 
of ample scope for future expansion Three 
laboratory units were contemplated originally and 
after five years rather more than one half unit has 
bet n completed and occupied 

A Chemistry Row arch Board advises the Depart 
ment on the programme of research and exercises 
general supervision over its execution Six investi 
gations have been prescribed at various times and 
are described by Prof Morgan in the order in 
which they have come under his notice 

1 Synthetic resins c mployed in the manufacture 
of moulding powders electric components and 
shellao substitutes are of growing importance in 
chemical industry and since May 1925 an investi 
gation on the production of resins from formalde 
hyde and the cresols and xylenols has been in 
progress Resins of high dielectric capacity have 
been obtained and fresh information has been 
gained concerning the chemistry of these con 
densations 

2 In collaboration with H M Fuel Research 
Station a systematic study has been made of the 
chemical constituents of the tar derived from low 
temperature carbonisation The isolation from this 
and other tars of four chemical groups of resins is 
an outstanding result of thiB research which has also 
led to the characterisation of several methyl denva 
tives of anthraoene contained in the less volatile 
oils of low temperature tar 

3 An investigation involving a concerted effort 
by chemist and chemical engineer has been miti 
ated on the use of pressure in facilitating chemical 
reactions By the interaction of carbon monoxide 
and hydrogen in oontaot with various oatalysts at 
high temperatures and pressures many members of 
the homologous senes of alcohols aldehydes fatty 
amds and esters have been synthesised Methyl 
alcohol rename the predominant product, but ethyl 


aloohol has appeared to a not inconsiderable 
extent 

4 The corrosion of metals either in air or when 
immersed in water or salt solutions is of interest 
to the metallurgist and mdustnal chemist Both 
these aspects of corrosion are under examination 
at Teddington A quantitative study of immersed 
metals shows that their corrosion is not inherently 
erratic but controllable and quite a suitable subject 
for physioo chemical investigation 

Two noteworthv discoveries have be«n made 
during these researches in regard to the composition 
of the green patina which develops on exposed 
copper surfaces Contrary to the belief of the 
last 100 years this corrosion product as developed 
in h ngland is not basic copper carbonate but con 
sists mainly of basic oopper sulphate the carbonate 
if present at all being only a minor constituent of 
the patina Under marine conditions the basic 
sulphate becomes more or less replaced by basic 
copper chloride Moreover in patinas of at least 
70 years growth the composition of the basic 
sulphate corresponds with that of the mineral 
brochantite CuSO, 3Cu(OH), Similarly the marine 
patinas tend towards the c mposition of atacamite 
Cud, 301(011), 

5 In collaboration with the Chemotherapy Com 
mittee of the Medical Research Council a group of 
workers is engaged in the preparation of organic 
compounds of therapeutic interest Analogues of 
Bayer 205 or Foumeau 309 have been submitted to 
the Committw together with many orgamc denva 
tions of arsenic and antimony So far the organo 
metafile senes has furnished the more promising 
results as regards trypanocidal activity 

6 During the last two years expenmenta have 
boon m progress under the auspices of the Water 
Pollution Research Board on the base exchange 
(zeolite) method of water softening One objection 
raised against this process is that the water might 
become contaminated with silica and alumina 
arising from the disintegration of base exchange 
material Experiments have shown however that 
this fear is groundless the silica content is not 
increased seriously and is not greater than that 
often encountered in untreated waters Along with 
these practical tests a report sum m a ri si n g existing 
knowledge of zeolite water softening has been com 
piled and published 

In addition to the foregoing prescribed mvestiga 
tions a certain amount of general research has been 
earned out on complex aromatio hydrocarbons in 
eluding aesnaphthene and diphenyl, waxes and 
higher fatty amds, cyclic systems containing 
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selenium and allnnum, and oo ordination oom 
pounds of copper, silver and gold 

The address is fully illustrated by an exhibit of 
preparations, diagrams, and items of chemical plant 
arranged by the staff of the Chemical Research 
Laboratory 

In concluding, Prof Morgan pleads for more 
organised research m morgamo and mineral chem 
is try and in the organio chemistry of vital products 
Political and economic forces are bringing into 
prominence the urgenoy for a mutually advantage 
ous interchange of commodities between the con 
stituent nations and colonies of the British Empire, 
and in this pooling of natural resources these two 
branches of practical chemistry must play an 
essential part 

Geological History or the Bristol Channel 

In his presidential address to Section C (Geology) 
Prof 0 T Jones deals with some episodes m the 
geological history of the Bristol Channel region 
Among them the Tnassic planation the formation 
of the Mesozoic Cover and the Miocene earth movo 
ments are regarded as the most important During 
the Tnassio period, intense erosion under arid con 
tinental conditions removed an enormous thiokness 
of Palseozoio Btrata which had been folded by the 
Armoncan movements commencing in late Carbon 
lferous times As a result, almost even surfaced 
tracts of great extent were formed bordered by 
escarpments, among them one on each side of the 
Bristol Channel There was then no indication of 
a tectonic basin in the region rather it appeared 
that the channel area stood at a relatively high 
level, thus allowing the products of erosion to be 
largely removed to lower lying areas of deposition 
By analogy with the escarpments along the south 
side of the South Wales coalfield which have been 
proved to be of Tnassic ongm, it seems that the 
great plateau of Central Wales around the mountain 
masses such as Cader Idris and others that rise 
steeply above its surface may have been developed 
mainly by desert planation m the Tnas After 
wards the Channel region and neighbouring areas 
were invaded by the Meeozoio seas , the probable 
extent of the invasion of the Palseozoio areas of the 
west by the sea at vanous Jurassic penods is dis 
cussed in relation to the lateral variation of the 
Mesozoic formations 

During the Upper Cretaceous, it is fairly certain 
that the greater part, if not the whole, of the 
Palseozoio region had been covered by a consider 
able thickness of sediments 

The Miooene movements whioM are so largely 


responsible for the physical features of the south 
east of England penetrated also into the south 
west, both north and south of the Bristol Channel 
The variation m the present level of the base of the 
Lias in the Vale of Glamorgan and in the Mendip 
region shows that the formation has been affected 
by considerable folding since its deposition the 
type and scale of the folding are so similar to that of 
the Miocene movements in thesouth east of England 
and northern Franoe as to tend to the belief that 
the movements in the west were also in the main 
of Miocene age Several axes of folding have been 
traced from the south east of England into the 
Channel region By these movements also the 
ancient plain of erosion traversing the Palseozoio 
areas of Wales and Devon was warped 

Comparison of the physical features in relation 
to axes of folding leads to the conclusion that those 
in the west are together almost a mirror image of 
those m the east Thus the central plain of Devon 
is a continuation of the Hampshire basin the high 
ndge of Exmoor represents an upfold of the ancient 
plain of erosion comparable with the anticline of 
the Weald while the Bristol Channel is a synolme 
corresponding to the Thames Basin North of the 
Channel the great plateau of Wales was warped in 
a south westerly direction thus leading to many 
important modifications in the drainage systems of 
that area 

The Species Problem 

In his presidential address to Section D (Zoology) 
Dr W T Caiman discusses The Taxonomio 
Outlook in Zoology Dealing first with the 
primary task of the syBtematist, the identification 
and description of the species of living animals, it 
is pointed out that one of the obstacles to obtaining 
a oensus of the animal kingdom lies m the fact that 
great sections of it are so imperfectly surveyed 

The intimate personal knowledge of the special 
ist, which in the days of Linnsaus could embraoe 
all the species then known can now only cover a 
small portion of the field, and monographs, synopses 
or revisions which should be intelligible to the non 
specialists are not available for many important 
groups Attempts at a rewriting of the “ Systems 
Naturae , like the British Museum Catalogues 
or the German DasTierreich ’, cover only a small 
part of the ground and are rapidly beooming 
obsolete Meanwhile, the successively expanding 
volumes of the Zoological Record give a picture 
of systematic zoology being smothered under the 
products of its own activity The confusion will 
grow steadily worse unless syatematuts come to 
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realise that the description of new species is a far 
less important thing than the putting m order of 
those that are already ‘ knownand until zoologists 
oease to regard taxonomy as a kind of menial 
drudgery to be performed by museum curators 

Even identification requires some kind of olassifi 
cation if it is only the classification of the dictionary 
Sinoe the tune of John Ray, zoologists have believed 
1 in the existence of a natural system, and since 
Darwin it has been clear that this must be based m 
some way upon phvlogeny Dr Bather, impressed 
by the pre\ alence of polyphyly and convergence, 
seems to think that phytogeny must be abandoned 
as a basis of classification, though it is not clear what 
he would substitute for it Much current work and 
current speculation suffers from neglect of the 
taxonomic and phylogenetic outlook Those depart¬ 
ments of zoology most actively studied at the 
present day are preoccupied with the interplay of 
forces acting here and now and ignore the un 
pressions that time may have left on the material 
of their study It is as though a crystallographer 
studying a peeudomorph should endeavour to ex 
plain its form m terms of its chemical composition 
and the fotoos governing the arrangement of its 
molecules, without taking account of its history 

A few have even gone so far as to deny the exist 
ence of phylogeny Prof Przibram, in his theory 
of apogenesis, suggests that every species of 
metazoan has developed, independently of all the 
others, from a distinct species of protozoan This 
is either one of the most significant results of rcoent 
biology or it is the reduetxo ad absurdum of much 
contemporary work Although called a theory of 
evolution, it is, as regards the origin of species, no 
more than a doctrine of special creation at one 
remove If we are to abandon belief in community 
of descent, the whole architecture of the “ Systems 
Naturae ” becomes meaningless 

It is significant that only on one point does 
Przibram speak with a hesitant voioe, and that is 
where he mentions the geographical distribution 
of organisms It is to be recalled that the open¬ 
ing words of the “ Origin of Species ” deal with 
geographical distribution Przibram ends where 
Darwin began, and what for the one is merely the 
negligible residue of unexplained facts was for the 
other the very heart and core of the problem he set 
himself to oonsider 

Human Oboobapht 

The subject of Prof P M Roxby’s address to 
Section E (Geography) is the scope and aims of 
human geography, a term now frequently enj 


ployed in geographical literature, but liable to a 
more than ordinary degree of misconception 

The emergence and significance of human geo¬ 
graphy are discussed m relation to the modem 
conception of geography as a whole The subjeot 
is of great antiquity, and the Greek view of it was m 
the main philosophical and scientific, but it suffered 
greatly from medieval formalism It was Ritter 
and Humboldt who rescued what seemed to be a 
moribund subject and gave it individuality, oo 
here nee, and an immensely enhanced significance 
This they did by claiming for it not a distinctive 
segment in the circle of knowledge—which is to 
destroy its very essence—but a distinctive method 
and objective m the handling of data common to 
other subjects Ritter gave the keynote to the 
whole modem development of geography when he 
said “ It is to use the whole circle of sciences to 
illustrate its own individuality, not to exhibit their 
peculiarities It must make them all give a portion, 
not the whole, and yet must keep itself single and 
clear ” The same conception permeates the work 
of Vidal de la Blache, the founder of the French 
school of human geography, ‘ Co quo la geographic, 
en ^change du secours quelle revolt dcs autres 
sciences peut apporter au tr6sor commun, e’est 
l’aptitude & ne pas morceler ce que la nature ras 
semble ” 

From the time of Ritter and Humboldt, workers 
in many fields of geography (geomorphology, 
chmatio and biological geography, and human 
geography) have been guided by the same funda 
mental principles and methods, the central objeot 
being to exhibit the earth as a whole made up of 
related and interacting parts Granted this unify 
ing conception, the increasing capacity, on one 
hand, to formulate valuable and far reaching 
generalisations as to the distribution and relation 
ship of phenomena, and the imperative need, on the 
other for a synthetic view of the earth, owing to 
the growing interdependence and inter sensitiveness 
of its different regions, have inevitably increased the 
value and significance of geographyin modem times 

Some of the principal contributions to the 
philosophy of human geography are next considered, 
and a comparison is made of the so called ' Deter¬ 
minism ’ and ‘ Possibihsm ’ of the schools of thought 
associated with the names of Ratzel and Vidal de la 
Blache respectively The value is discussed in 
relation to suoh movements as that of regional 
planning of Febvre’s dictum “ There are no neces¬ 
sities, but everywhere possibilities, and man, as 
master of the possibilities, is the judge of their use ” 

Human geography is then defined as the study of 
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(a) the adjustment of human groups to their physical 
environment including the analysis of their regional 
experience and of (6) inter regional relations as 
conditioned by the several adjustments and geo 
graphical onontation of the groups living within the 
respective regions The adjustment has distinct 
but usually closely related aspects which form the 
mam brandies of human geography Ihese are 
discussed under the terms racial economic social 
and political geography It is permissible and 
desirable to pursue special studies of these various 
aspects but they find their fullest fruition when 
they ore brought together and inter related in a 
full and comprehensive human ecology of regions 
such as C jivifl has given us in his La Pdmnsule 
balkamquo Geographic humame Apleaismado 

for the study of historical geography as essentially 
human geography in its evolutionary aspects 
It is claimed that the point < f view an 1 type of 
outlook which human geography fosters were never 
more needed than in the present critical stage of 
mankinds development Not only through its 
value as an educational instrument but also through 
the programme of constructive work which it 
advocates can it contribute to the realisation of the 
ideal of unity m divtrsity anl that seems the 
only possible ideal for the life of humanity on a 
] lanet whieh however small applied science may 
make it will always retain its infinite variety 


Ration aitsation ant Tfchnolooicai 
UNKMTLOYM1.NT 

Prof T F Gregorys presidential address to 
Section 1 (rconomic Science and Statistics) en 
titled Rationalisation and lechnological Unem 
ployment examines tho bearing on unemploy 
ment of that reorganisation of industry which 
is now commonly known as rationalisation The 
terms rationalisation and technological unem 
plovment have obtained a widespread currency 
and this has oreatod an unfortunate impression 
that the world is now confronted by vast and 
mysterious economic problems of a kind hitherto 
unknown The problems involved are indeed cf 
the utmost importance but when their character is 
analysed it will be found that they derive their 
importance more from a change in scale than from 
the novelty of their nature 

The name of rationalisation has been given to 
a conscious process of industrial reorganisation 
which is taking place throughout the world and of 
which the characteristic results are a growing 
control over markets an increasing standardisation 
of processes and product and a greater output per 
worker These changes economise the amount of 
labour directly required per unit of output and 
effect m so far as the distributive services are 
rationalised a net reduction m the amount of labour 
required to place a unit of output in the hands of the 
final consumer Given this trend it may be asked 
does rationalisation inevitably cause unemploy 
ment as the result of the technological reorganisa¬ 
tion involved * 

Similar problems were discussed by the classical 


economists under the title of The Influence of 
Machinery upon the Conditions of the Labouring 
Classes They resolved the problem into its 
constituent parts and these are still the funds 
mental issues to be faced Does rationalisation 
involve unemployment (a) m a single industry 
(6) m all industries taken together * Or is there 
some inherent principle of human nature which 
will solve the problem after transitional effects 
have been overcome * To day we are again forced 
back upon general economic reasoning because the 
available statistics only suffioe to establish a pro 
sumption that rationalisation has been responsible 
for part of tho existing unemployment 
Sinoe the rationalisation movement is inter 
national in character and since it gtnerallv reduces 
cost per umt of output no Bingle country engaged 
m international trade can hope to contract out of its 
oonsequenoes This in itself is sufficient reason for 
pushing ahead with rationalisation in Great Britain 
In the short run rationalisation is not a remedy 
for unemployment and on the contrary it mav 
increase unemployment except to the extent that it 
stimulates demand m the constructional and equip 
mont industries In the long run sinoe rationalise 
tion effects a lowering of real costs there is no 
reason to suppose that tho volume of unemploy 
ment will not again fall It is impossible however 
to tell m what directions an in< n ased demand for 
labour will manifest itself Poasiblv in the future 
the occupied population will be less industrialised 
than in the immediate past In this transition 
whatever form it ma> take a grave transfer problem 
is involved and therefore the first and most obvious 
ameliorative measure must be an increase in the 
mobility of the working population 


Interdependence of Science and 
Engineering 

Ihe presidential address to Section G (Engm 
eerrng) by Sir Fmeet Mom is entitled The 
Interdependence of Science and Engineering with 
some Examples It begins with some interesting 
personal appreciations of some of the eminent 
engineers of the past but in general is an attempt 
to indicate the interdependence of the engineer on 
the science of the physiologist the bacteriologist 
the economist and the all important science of 
finance all of which enable the engineer to carry 
out his destiny by entering new paths and opening 
up by the aid of railways and roads vast areas 
to enable them to be made fruitful and suitable 
habitations for his fellows 

The three mam sections of the address deal with 
(1) voids (2) bacteriological and entomological 
sciences and their influence on civil engineering 
and (3) economics of engineering construction 
The influence of air and water filled voids is felt in 
such widely different instances as the combustion 
of fuels the action of explosives the drainage of 
subsoils and the solidity of meat marine structures 
subjected to the action of the sea Special refer 
ence is made to the great breakwater at Val 
paramo founded in 187 feet of water upon a sand 
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bank deposited by dredgers which has bo consoh 
dated itself that the fluke of an anchor let fall 
upon it does not penetrate its surface Upon the 
sandbank have been placed layers of quarry 
rubbish and selected rock upon which rest 00 ton 
blocks During a storm a small movement of 
these blocks took place and this was attributed to 
the falling masses of water acting as hydraulic 
rams in the voids between the blocks This is but 
one example which goes to show that the exact 
action of the sea on structures is waiting the 
solution of the scientific worker to determine what 
forces exist and are exerted by moving masses of 
water in great storms 

Ihe execution of many great engineering works 
such as the Panama Canal has been possible only 
through the discoveries of Manson Bruce Ross and 
others m connexion with the disease carrying power 
of mosquitoes During the construction of the 
Port of Para m Brazil yellow fever was not entirely 
eliminated but there were few deaths Research 
however is necessary on the Varugus disease which 
causes trouble m the Varugus Valley through which 
the Central Railwa\ of Peru runs on bilharziasis 
which is hindering the work on the dams and 
canals on the Blue and White Niles and on black 
water fever sleeping sickness and the tsetse fly 
Caisson disease diver s palsy or bends has been 
largely prevented by the decompression method first 
used in the Hudson Tunnel New York in 1890-92 
here the civil engineer has helped the science of medi 
cine thus making a return for some of the benefits 
received from the bacteriologist and medical man 

The third seotion of the address on the economics 
of engineering construction is a brief sketch of the 
various points which have to be considered by the 
contracting engineer written with special reference 
to the carrying out of large civil engineering enter 
prises abroad and mostly undertaken for foreign 
governments 

Evolution in Material ( ulture 

In his presidential address to Section H (Anthro 
pology) Dr H b Harrison outlines and dis 
cusses a point of view and an analytical method in 
relation to the processes and steps through which 
the evolution of man s material culture has been 
effected both subjective and objective aspects of 
various problems being considered Stress is laid 
upon the predominant part played by opportunism 
m discovery and invention and upon the extremely 
limited range of human foresight aims and ends 
as well as ways and means are products of evolu 
tion and only come into view as they are closely 
approached by an opportunist route It is sug 
gested that the common faculties of the human 
mind upon which so muoh weight is often care 
lessly laid are so general in their nature and so 
limited m their working by the conditions of the 
natural and artificial environment as to be in 
capable of bringing about similarities in the pro 
ducts of discovery and invention exoept in very 
simple oases Man has always and everywhere an 
environmental mind and environments differ so 
greatly that starting points and opportunities t ar* 


rarely the same or even similar exoept within the 
limits of common or intercommunicating cultures 

In the analysis of discovery and invention a 
discovery may be regarded as a subjective event 
which may or may not be applied objectively to 
material ends and it is with applied discoveries 
alone that the technologist is concerned These 
play a relatively smaller part in the evolution of 
artefacts or inventions than in that of the methods 
and processes which constitute techniques which 
may be called discovery complexes Artificially 
prepared substances such as 1 ark cloth or bronze 
may be termed discovery products All techniques 
owe their character to discoveries few or many 
usually of necessity following each other in a certain 
sequence and parallelism m evolution ( independ 
ent invention ) makes a big demand on coincidence 
exot pt where the sequence is short 

Ihe term inventions in its general vague sense 
may be applied to all shaped or constructed arte 
faits without prtjudice to the need for a clear 
definition of the true inventive process and of 
the inventive step Ihe small modifications 
which have long been recognised as steps m the 
evolution of artefacts are placed in two chief 
categories—those which may be called variations 
no one of which produces an important change m 
the artefact in which it appi are though by summa 
tion the final result may be conspicuous and those 
which represent definite and discontinuous steps in 
advance and which may be called mutations 
Variations may bo casual selective or adaptive 
and they do not necessarily influence functional 
efficiency mutations on the other hand are 
always selective and adaptive and their purpose is 
to increase efficiency Two well defined kinds of 
mutation can be ldentihel (1) those which owe 
their origin to discovt ncs made during the manu 
faoture or use of the artefact involved (free muta 
tions) and (2) those whu h result from a prediction 
that an artefact may be improved by grafting on it 
a feature or a device which has developed in another 
context (cross mutations) Smce free mutations 
arise out of discoveries they are not inventions 
and this term in the strict sense of single inventive 
steps may be confined ti cross mutations krom 
this point of view true invention is a process of 
combination or hybridisation in which foresight is 
necessarily involved 

The system of analysis proposed does not provide 
definite criteria for decisions on questions of mde 
pendent evolution but it enablos a clearer conoep 
tion to be formed of the evolutionary process and of 
the probable discoveries mutations and variations 
which have been traversed in sequence by material 
products of human ingenuity and industry The 
general conclusion is strongly against the prevalence 
of independent evolution on any significant scale 
as a factor m human progress 

Ths Synthetic Aonvrrass or the Cell 

Prof H S Rapers presidential address to 
Section I (Physiology) deals with the processes 
of synthesis in the animal cell Up to the present 
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the catabolio activities of the cell have yielded 
more to the investigator than the anabolio Thu 
is largely due to the fact that the former may be 
studied after death, whereas the latter are essentially 
those whieh occur only during life Methods of 
experiment are thus very limited 

The great importance for physiology of eluci 
dating the structure of organic substances produoed 
by living organisms is emphasised and the debt 
due to organic chemistry for this is acknowledged 
The usual synthetic methods of the orgamo chemist 
can, however, seldom have place in the living cell, 
owing to the severe limitations imposed by its 
extreme sensitiveness to environmental changes 
The raw materials for synthesis are also very 
limited 

Our knowledge of the modes of synthesis of some 
of the more common components of animal organ 
isms is dealt with These include the bile acids, 
cholesterol, and the punne bases, where the raw 
material for synthesis cannot yet be said to have 
been ascertained 1 ho posmble synthesis of adrena 
line from tyrosine and phenylalanine, to which it 
is closely related structurally, is discussed and the 
difficulties of the proof that such a process takes 
place m the cell are pointed out 

The synthesis of fat from carbohydrate, which 
was established by Lawes and Gilbert seventy 
yearn ago, is an instance in which the raw material 
for the synthesis is known with certainty but the 
chemical transformations involved are as yet ob 
scure A bnef summary is given of the types of 
reaction which may well account for this synthetic 
process and the possibility of their occurrence in 
the cell is discussed 

The synthesis of glycogen is next dealt with 
The evidence for and against its production by 
enzyme action is considered and it is concluded 
that the available information makes it probable 
that more than a mere reversal of enzyme action 
is concerned This synthesis has so far never been 
obtained except in the living cell, and it seems 
probable that the substanoes from which glycogen 
is produced must at some stage form an integral 
part of the living protoplasm 

The raw material for protein synthesis, like that 
of glycogen, is known, but the mechanism by which 
the amino acids are joined together to form the 
very varied proteins which are produced by animal 
cells can only be guessed at Here, again, the 
reversal of action of proteolytic enzymes has been 
invoked to account for the synthesis, but even if 
this did oocur, it leaves the major difficulties un¬ 
explained Protein synthesis, like that of glycogen, 
only occurs in the living oell, and the problem of its 
mechanism wiU probably only be solved when we 
know how protoplasm itself is produced It is 
possible that cyclic changes in the oell may aooount 
for the production, time after tune, of a protein of 
unvarying pattern The change of an enzyme or 
its ‘earner’ m oyolio fashion might produce 
changes of configuration which would lead to 
particular syntheses occurring optimally at vanous 
phases of the oyole 

The question of the site of protein and other 


syntheses m the oell is not without interest, it is 
possible that the nucleus of the oell is the main Beat 
of synthetio activity Many of the problems con¬ 
cerned m synthesis m the oell are problems of 
organisation, and for their solution a much more 
satisfactory objective picture of oell structure than 
Vi e possess at present is essential 

Foundations or Child Psychology 

In his presidential address to Section J 
(Psychology) Prof C W Valentine discusses the 
foundations of child psychology and their bearing 
on some problems of general psychology He 
opens by enumerating the values of the Btudy 
of the early years as (1) the fascinating interest 
for those who love ohildren or who marvel at the 
wonder of the developing mind, (2) to throw 
light on what is innate in the human being, (3) to 
counteract the tendency to interpret later child 
hood on the lines of adult experience, and to act 
as a check on the tendenoy to rationalise adult 
behaviour 

In recent times three schools of thought have 
devoted special attention to the study of early 
life Psycho analysts maintain that the first 
four or five years are the most important m the 
fixing of character The behaviounstic school 
asserts that there are few genuine innate tendencies 
in man, and holds that any infant, if taken m 
hand early enough, can be conditioned ’ into 
almost any type of character Lastly, the pioneer 
work of Dr Arnold Gesell has provided tests 
suitable for infants of a few months old, and he 
claims that the results of Buch testing afford some 
evidence of correlations with normal mental 
development Such tests, however, are them 
selves in need of testing, Bince little work has 
been done with young ohildren and the present 
teeters of young children are in the position of 
the testers of older children about twenty five 
years ago 

Some criticisms that can be made are (1) that 
the child of twelve months may be able to do 
some of Gesell’s tests for the two year olds and 
yet fail in some of those for his own age (2) that 
the tests are too dependent on the passing mood 
of the child , (3) that although Gesell maintains 
that fatigue and illness do not completely mask 
the stage of development, yet this would seem to 
be true only of the well established reflexes and 
not of the nascent functions 

As a result of a careful study of thought in 
little children, one is left with a strong impression 
that elementary thought processes appear very 
eafly Evidenoe is brought forward that the 
spatial relation, causal relation, relation of like¬ 
ness, and relation of evidence are apprehended at 
about three yean of age This is in direct opposi¬ 
tion to the view of Piaget, who would not plaoe 
such processes before the age of seven It is 
neoessary to guard against the assumptions that 
thought only develops when the corresponding 
word is used and that one word used by a child 
must necessarily have the same content of mean- 
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ing m when need by an adult These thought 
processes, though, only appear at first sporadically, 
hence the necessity for careful daily observation in 
the ohild’s own environment 

The outlook for the future is hopeful, and we 
may look forward to being able to test at about 
six months old a child’s intelligence, its capacity 
for hnguistio development, and its probable char 
aotenstic temperamont It must be admitted, 
however, that the field of infant psychology is 
still largely unexplored and that the method and 
technique are greatly in need of improvement 

Pboblkms in Taxonomic and Economic 
Botany 

Dr A W Hill’s presidential address to Section K 
(Botany) is entitled Present day Problems in 
Taxonomic and Economic Botany ” In his 
opening remarks he refers to the work of J S 
Henslow, Thiselton Dyer, and Harold Wager, and 
compares their services as teachers of botany He 
then discusses some of the present day problems in 
systematic botany connected with the species con 
cept ’ and the work of our great herbaria Refer¬ 
ence is made to the prevalence of hybridisation in 
New Zealand and to the work of Dr Cockayne and 
of Dr. Lotsy and to the important effects on taxo 
nomic work which must result from the fuller recog 
mtion of natural hybrids 

The question of physiological varieties is also 
referred to, and examples are brought forward from 
South Africa, m connexion with physiological 
varieties of Ptnizui and Salsola, and of Eucalyptus 
in Australia, and other plants The need of careful 
experimental work in connexion with taxonomy is 
emphasised, and a general review of the expen 
ments that have been made m cultivating plants at 
different altitudes and under different soil oondi 
tions is given Particular attention is paid to the 
work of Turesson in Sweden, and to the work which 
is being earned out in England, m co operation with 
the Bntiah Ecological Society, at Potteme, in Wilt¬ 
shire These expenments are showing that, with 
individuals of known genetio origin, some remark 
able changes can be produced when certain plants, 
particularly Plantago major and SxUnt mantwma, 
are grown on different types of soil The soils used 
m the Potteme experiments are clay, sand, caloare 
ous clay, and calcareous sand The importance of 
keeping aoourate records m herbaria of the plants 
used m connexion with genctical and hybridisation 
work is referred to, and an account of the arrange 
ments that are being made at Kew m these direc¬ 
tions is given 

With regard to eoonomio botany, some parti¬ 
culars are given of the m teres ting observations 
which have been made of the flower behaviour of 
Avocado pears in America, and also with regard to 
the fertilisation of the date palm, and the eoonomio 
importance of physiological varieties is pointed out 
m such eoonomio plants as para rubber, oamphor, 
and Eucalyptus dtves, the essential oil of whioh is 
used for the manufacture of thymol and menthol 
Attention is also directed to the tung oil trees 


(AleurxUs) which are now being introduced to our 
Dominions and Colonies, since it seems likely 
that they also may show various physiological 

importance of combining herbarium work 
with studies m the field is emphasised, and an 
account is given of the new activities in this direc 
tion which are bung earned out at Kew, thanks to 
the grant made for this purpose by the Empire 
Marketing Board 

In conclusion, attention is directed to the need of 
more and better trainod workers in the fields of 
taxonomic and economic botany The question of 
recruitment is discussed m the hope that it may be 
possible to widen the interest in Diologioal science 
among those who are now being trained in the 
schools and universities of Great Britain 

A Policy or Higher Education 

Lord Eustace Percy's presidential address 
to Section L (Educational Science) is a plea 
for an appreciation of realities What, in the 
rapidly changing conditions of contemporary life, 
are the changes actually required to enable our 
schools to meet the higher educational needs of the 
individual boy and girl J —needs which are largely 
determined by the character of the services society 
will demand of them when they leave school 
There is a tendency to day to assume that full 
time schooling up to sixteen years of age must be 
good for everyone, and that all we require is a 
sufficient variety of schools ami curricula The 
assumption ignores the fact that higher education 
worthy of the name is the very antithesis of the 
* forcible feeding ’ largely and necessarily prevalent 
in the elementary stage 

Higher education cannot work by compulsion, 
and the attempt to force pupils through this stage 
is foredoomed to failure We are in face of an 
immin ent, danger of the methods of elementary 
education being pushed up into the higher sphere, 
wherein should be paramount the influence of 
‘ those standards of academic freedom and in 
tellectual authority which it is tho peculiar funo 
tion of the universities to maintain ’ Now, the 
university and technical college are in a special 
sense the mediators between the schools and 
society’s demand for their product The key to a 
new policy in higher education is the popularise 
tion of the idea, already familiar to university 
appointments boards, that industry is the chief, 
ana indeed the only direct, agent of social welfare 
In supplying to it men trained for its practical 
requirements, the universities and colleges will be 
merely f ulfilling their traditional function of syn 
thesiaing research into doctrine and keeping new 
1 warning up to date with new knowledge Their 
courses of tr aining should be designed to react 
upon industrial practice, and their designers should 
aspire to acceptance by industry not merely as 
subservient trainers but as intelligent advisers 
It is by such acceptance that American industry 
has been helped in some directions to eclipse that 
m Great Britain. 
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How are we to interpret industry’s demand as 
conditioning practical measures of school reform 1 
It is a demand for mental keenness rather than for 
physical skill, and though there are signs of a 
revival of the oraft element in, for example, the 
furniture industry, it is broadly true that the 
demand for manual labour, skilled or unskilled, is 
giving place to a demand for labour involving at 
mast some measure of abstract thinking and 
planning This points to longer schooling It 
would be a mistake, however, while we are still in 
this transitional stage, to risk starting the full time 
schools of the future on wrong lines by forcing 
them to assimilate a mass of pupils who would 
stay on at school with no dear object Our first 
aim should be to develop part time education in 
technical schools and continuation classes for all 
children over fourteen 

The Hadow Report ideal of four year courses of 
fulltime schooling for all from cloven to fifteen 
years of age should be expanded into the wider 
ideal of five year courses from eleven to sixteen, 
the first three in full time schools and the last two 
either in full time or part time according to the 
pupil’s noeds The full time school should at every 
atage work in with the technical school so that 
the five year course may be made a really oontinu 
ous one Above this stage there will be our tradi 
tion&l type of secondary school and our senior 
teohmcal courses, bringing the pupil up to the 
college stage of higher education whether in the 
technical college or the university 

Vbtkkinary Sciknc* and Aoricultuhk 

Dr P J du Toit, the director of Veterinary 
Services and Animal Industry for the Union of 
South Africa, in his presidential address to Section 
M (Agriculture) gives a general outline of some of 
the moat notable achievements of veterinary scienoe 
in recent years and indicates the close relation 
ship between this scienoe, agriculture, and other 
sciences 

In the group of diseases caused by trypanosomes 
considerable progress has been made both in the 
treatment of infected animals by means of drugs, 
and m the campaign against the transmitter, the 
tsetse fly Nevertheless, Dr du loit urges that 
the work be supported more liberally, Bince these 
diseases are holding up the advancement and 
civilisation of Africa 


Similar progress can be recorded in the elucidation 
of and the fight against the diseases caused by 
piroplasms Drug treatment of some of these 
diseases is eminently successful In othen, for 
example, anaplasmoeis, satisfactory methods of 
immunisation have been found In yet others, 
reliance has to be placed on the control of the 
transmitting agent the tick The discovery of 
the rile played by the tick m the transmission of 
these diseases is one of the landmarks in the 
history of biological science 
Amongst the diseases caused by ultra visible 
viruses, rinderpest is a good example of a disease 
which has been eradicated from most countries 
by the application of modem methods Great 
advances have also been made in the study of 
foot and mouth disease, rabies, and many other 
members of this group Similarly recent advances 
made in the Bcienee of bacteriology have rendered 
possible the control of various bacterial diseases, 
such as glanders and pleuro pneumonia Con 
siderable interest is now centroid on the problem 
of tuberculosis work recently earned out in many 
countries with the so called BCG vaccine of 
Calmette and Guenn seems to indioate that a new 
weapon against this disease has been found 

Dr du Toit further refers to the groat importance 
of internal parasites (worms) to the livestock 
industry Very good results havo been obtained 
m the case of some of those infections (for example, 
stomach worms of sheep Hctmonchws mntortua) by 
means of drugs Emphasis is laid on the fact that 
all available scientific knowledge must be applied 
to the control of parasitic worms, or else the sheep 
fanning industry will be ruined Great progress 
has also been made m the eradication and control 
of diseases caused by external parasites and 
poisonous plants The problem of deficiencies, 
especially mineral deficiency in animals is bnefly 
referred to and it is shown how the cattle breeding 
industry has benefited from the application of the 
results of recent research work on this problem 
In conclusion Dr du Toit mentions the un 
portanoe of nutrition and breeding for the hvestook 
industry and indicates how these problems are 
inter related with the problems of animal disease 
He pleadR for further research on all these problems, 
and shows how South Africa has profited from the 
results of work earned out at the Vetennary 
Research Laboratory, Onderatepoort, Pretona 
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Bristol more than Lord Justice Sir Edwaid Fry, tion, which took place in 1898, will always be 
FRS, the great international lawyer, who was remembered f or the remarkable presidential address 
bom in Union Street, Bristol, and was a local of Sir William Crookes, m which he directed atten 
naturalist of national reputation, John Samuel tion to the limitations to the world’s wheat supply 
Budgett was a well-known looal naturalist, while and forecast the production of nitrogenous fortil 
the thud meeting m Bristol of the British Assoc la isers from the au 


Recent Hydro-Electric Developments in the Alps and the Apennines 

By Dr Brysson CtnansoHAM 


T HE widely extended and systematic exploita 
tion within recent years of the valuable water 
power resources of Switzerland and Italy, hitherto 
lying latent among the mountain chains of the 
Alps and the Apennines, is one of the most striking 
features in connexion with the modem industrial 
and commercial developments of the countries in 
question, and it has been, and is being, attended 
by economic repercussions affecting various nation 
ahties, including our own Coal, the usual source 
of energy for power purposes where it can be 
mined, is lacking aa a natural deposit, and, in the 
past, manufacturers using mineral fuel have had 
to rely in the main on importations from abroad, 
a very considerable portion of whioh came from 
Great Britain (South Wales and the Tyne district) 
The acute experience during the War, when these 
external supplies were out off, brought homo to 
the Swiss *and Italian peoples the necessity of 
finding some internal means of making good a 
deficiency which tended to hamper, and even to 
paralyse, then industrial activities and placed them 
at the mercy of foreign interests Not surprisingly, 
their attention was directed to the great potential 
value of the streams and lakes in the mountainous 
districts, where an untold quantity of water lay 
ready for utilisation and was oapable, in a very 
large measure, of meeting commercial and in 
dustnal needs These elevated reservoirs and 
mountain streams could be harnessed so as to produce 
eleotnc current, which, in turn, could be distributed 
far and wide to suitable points of application 
The visitor to northern Italy and Switzerland at 
the present time cannot fail to notice the growing 
network of transmission lines which is spreading 
over the face of the country, scaling mountain 
flanks and ndges, traversing hills, valleys, and 
plains, and linking up cities and centres of popula 
tion with an enormous spider’s web of copper and 
aluminium wire Where, in past days, the land¬ 
scape’s most conspicuous artificial features were 
picturesque campaniles and church steeples, there 
are now to be seen, m challenging competition, 
lofty steel framed pylons and standards, ranged in 
long files which, like the telegraph poles alongside 
a railway track, attend the traveller throughout 
hisioumeys 

The utilisation of water power for the generation 
of electricity, or rather its systematic exploitation 
for the purpose on a large scale, is a comparatively 
recent enterprise Until the close of last century 
electricity was generated almost entirely by steam 
power Canada—a country similarly handicapped 
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to Italy and Switzerland in regard to its lack of 
natural oool deposits—which has now no lees than 
six million water horse power harnessed to its 
electric generating stations, possessed in 1900 less 
than 250,000 realised horse power In Italy, 
pioneer steps were first undertaken towards the 
end of the eighties, when m 1888 the oity of Trento 
installed a plant of 500 kw , and between 1892 and 
1895, when at Tivoli and Pademo scarcely less 
modest installations were inaugurated, the former 
to supply current to Rome at 5000 volts and the 
latter to Milan at 13,000 volts It may be affirmed 
that these small undertakings marked the initiation 
m Europe of the great movement in hydro eleotnc 
exploitation which is so actively in progress at the 
present time throughout the world and has re 
volutionued m no small measure the methods and 
operations of manufacture and industry 

In this and two succeeding articles it is proposed 
to give a bnef descnption of the conditions and 
present position in regard to hydro eleotnc de 
velopments in Switzerland and Italy and to set 
down certain personal impressions formed during 
a recent senes of visits to some of the leading ana 
most modem installations 

Both countnes have mountain systems of great 
magnitude and extent The towenng heights 
attained by the ranges have naturally a very marked 
influence m confemng a notable degree of hoad, 
or pressure, on supplies of water which can be col¬ 
lected, diverted and utilised for power purposes 
In this respect, however, it is desirable to point out 
a distinction between the two classes of mountain 
ranges The essential characteristic of the Alps 
is their abundance of glaciers, with extensive areas 
of frozen snow and ice, which cover their summits 
and topmost slopes practically in perpetuity 
From the gradual and periodical melting of these 
masses of ice and snow come the streams and water 
falls whioh constitute so charming a feature of 
the landscape But the flow is intermittent and 
limited to those seasons of the year in which the 
temperature is sufficiently high to cause thawing 
In other words, it is only during the summer 
months that supplies of flowing water from these 
sources arc available During the rest of the year 
they ore imprisoned m a solid state 
Fig 1 shows a view of the Piz Palu and the Palfi 
Glacier in the Bernina Range, one of the sources of 
supply of the Brusio Power Works in the Canton 
of the Orisons, Switzerland 
In the Apennines, on the other hand, there is an 
absence of glaciers and very rarely do these heights 
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on the lower slopes, which, although in tome oases 
requiring dams of greater length, are more readify 
and easily aooesrible. The impediments in the 
way of the conveyance of material and the oanying 
on of works in the higher regions are obviously 
very great and the oost of such operations is corre¬ 
spondingly heavy. 

In the formation of storage reservoirs, regard 
has naturally been had to the possibilities of ntiUs- 

a f the configuration of the district to the best 
vantage. Despite the existenoe, however, among 
the mountain ranges of quite a number of natural 
lakes which form admirable reservoirs of water 
suitable for power purposes, the physical conditions 
have not always been favourable, and, the distribu¬ 
tion being irregular, in many cases, use has had to 
be made of other sites which have required extensive 
constructional operations in order to develop them 
adequately as basins of supply. Some ol these 
artificial basins, especially those of low or moderate 
altitude, are of remarkable rise; there are about 
fifty or so in Italy alone, each containing more than 
one million cubio metres of water. Perhaps the 
most notable of recent years is the reservoir of 
Tirso, in Sardinia, whioh has a maximum capacity 
of about 400 million oubic metres. 

One of the earliest examples is the reservoir at 
Cismon, in the province of Belluno, by means of 
which the SocietA Adriatica d’ElettricitA has been 
able to impound four million cubic metres. It 
possesses some interesting features. Constructed 
between 1905 and 1908, and the first of its type in 


[September 6,1930 

5 hts, and their ana is 
. Moreover, they have been 
• nal dm 


sasfco 8 

reach the level of perpetual snow. The consequence 
is that, as regards water supplies, an entirely differ¬ 
ent regimen prevails. It u not from glaciers and 
snowfields that the watercourses 
of the defiles and valleys are fed, 
but from the ordinary rainfall, 
whioh is seasonal and chiefly in 
evidenoe during the autumn and 
winter, whereas the summer pre¬ 
cipitation is slight. 

The difference may be summed 
up by saying that the hydro¬ 
electric installations among the 
Alps are, in general, actuated by 
lofty heads and small (even, in 
some oases, exiguous) supplies, 
with a service which is only 
fully effective during the sum¬ 
mer, whereas those among the 
Apennines have a more moder¬ 
ate fall with better and more 
copious supplies, frequently 
in association with impounding 
reservoirs in the lower levels, 
the seasonal activity being most 
pronounced during the autumn 
and winter. 

Impounding reservoirs, how¬ 
ever, are not limited to the 
Apennine regions: they are also 
a feature of certain Alpine in¬ 
stallations, though in that case 
they are located at considerably 
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Italy, the masonry dam, which is shown in Fig. 2, 
is in the form of a slender arch supported by rock 
abutments on each side so oloeely adjacent that 
the chord of the aro is only 40 metres in length. 
The thickness of the dam at the top is 3 metres, 
increasing to 12 metres at the base. The height is 
44 metres. The overflow, sometimes 2 metres in 
depth, passes over a rectilinear crest supported by 
the flank* of the dam and a central pier. The 
conduit to the power station (shown in Fig 3) 
takes the form of a tunnel 1} kilometres in length, 
at the end of which are two pressure tubes of 1-9 
metre diameter. These, with a fall of 82 metres 
and a flow of 18 cubic metres per second, feed two 
generators, the joint capacity of which is just under 
10,000 horse power. 

Another point to which attention may be 
directed as characteristic of both Alpine and Apen- 


Btatistics as are published lead to the conclusion 
that the available water hone power of Italy is of 
the order of five to six millions, 1 and that of Switzer¬ 
land rather less—say four millions.* These figures 
must be taken with reserve; they are probably, 
almost oertainly, tinder-estimates, but they may 
serve as the basis of an interesting comparison 
with similar estimates applicable to Canada, where, 
as noted in a recent artiole in Nature,* the available 
horse power is calculated to exoeed forty millions. 
On the other hand, the area of Canada is more than 
thirty times as great as Italy and 233 times as 
great as Switzerland. Accordingly it will be seen 
that, despite the magnitude and impressiveness of 
the developments wnioh have been proceeding on 
the North American continent, the potential In¬ 
tensity of development on an area basis is much 
greater in the European countries 


the intermission of their supplies, 
is that for the purpose of securing 
oonstant supplies of power it has 
been neoessary to supplement 
them in a number of oases by 
‘ thermic ' or steam generating 
stations, in which current is 
generated by power derived from 
the consumption of fuel. Thus 
it will be seen that, as distinct 
from purely hydro-electric power 
stations, such as those in eastern 
Canada, which are more or less in 
oonstant action under the energy 
derived from streams and rivers at 
low altitudes with plentiful sup¬ 
plies of water, the power stations 
of northern Italy are worked in 
conjunction with thermic stations 
which come into operation when 
the natural water power is sus¬ 
pended or is insufficient. These 
two sets of stations have to be 
connected and linked up in a com¬ 
pensatory system, whioh compli¬ 
cates matters a little more tbim would be the case 
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te), Edison, Adamello, Adriatica, Central 
and South Groups, have six thermio stations, at 
Turbigo, Genoa, Kaoonga, Marghera (Venice), Leg¬ 
horn, and Naples respectively. 

Attempts have bean made from time to time to 
determine within reasonably close limits the total 
available supply of hydraulic energy in various 
countries. In all computations of this kind there is 
much scope for error, due to the unreliability and 
insufficiency of the data at hand. Conchiskma, 
therefore, have n eosssa ri ly been of the nature of 
mere approximations, subject to correction as 
further investigations have been made and the 
results of actual utilisations have become known. 
At the presort time, estimates are still too vague to 
permit of any close or rigorous figures, but for the 
i of this notioe it may be said that fuoh 
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During 1929, some 400,000 additional water 
horse power was installed in new, or extended, 
hydro-electric stations in Italy, bringing the aggre¬ 
gate of installations up to about 44 million horse 
power. The latest available figures lor Switzerland 
indicate that some 2} million horse power had been 
realised in various installations up to the end of 
1929. It must be admitted, however, that the 
difficulties in the way of instituting an exact oensue 
of all installations, large and small, publio and 
private, direct acting ana tra n s mi ssional^are such 
that the returns, while substantially oorrect, may 
not be quite precisely so. At a stage when progress 
is rapid and the situation changes from month to 
month, absolute aoouraoy is, perhaps, of no great 
aooount. 

(»ol th* World"; pobiUted by 
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Obituary. 

J A Lb Bn, Fob Mbv B S mirror image of that of the other A carbon atom 

T HE death of Joseph Aohille Le Bel, which so attached to four different radiolee is termed 
oocurred in Fans on Aug 6, removes a asymmetnc, and, m accordance with the oon- 
veteran who had been cloeely associated with the elusion of van’t Hoff and Le Bel, all snbetanoes 
rapid development of organic chemistry during the which oontain one asymmetnc carbon atom m the 
latter part of the last oentnry Le BbI was oom molecule have been round to exist in two mirror 
at Pechelbronn, Alsace, on Jan 21,1847, and was a image or enantiomorphously related, configure, 
nephew of Boussmgault, the agricultural chemist tions, of arithmetically equal but algebraically 
He was a student at the ficole Polytechnique from opposite rotatory powers 

1866 to 1867 and became successively assistant to Le Bel amved at the theory m a somewhat 
Balard, the discoverer of bromine, at the College de different manner He discussed the mode in 
France, and to Wiirtz, at the Eoole de M&iecine which the four univalent radicles attached to a 
m Pans For some tune he was in charge of the quadrivalent carbon should arrange themselves as 
petroleum workings at Pechelbronn, in whioh his a pure question of equilibrium, and henoe amved 
unde was interested , he became and remained an at the tetrahedral environment of the oentral 
ardent partisan of MendeWeffs view that the carbon atom with the same consequences, as 
petroleum deposits result from the action of steam regards asymmetry, as those of van’t Hoff It ib 
on metafile carbides at volcanic temperatures not yet settled whether van’t Hoff s view that the 
Le Bel holds an honoured position in the history carbon atom carries four valency directions directed 
of science as one of those eminent French natural towards the four apices of a circumscribed regular 
philosophers who discovered and worked out the tetrahedron, is preferable to that of Le Bel, but 
earlier consequences of optical rotatory power the tendency of modem organic ohemistry is 
Arago observed in 1811 that the plane of polansa certainly towards the Le Bel implication that the 
tion of a beam of polarised light is deflected by four carbon valenoy directions are not so fixed 
passage through a plate of quarts cut perpendicular Probably, however, both men were making in 
to the optic axis m 1816 Biot found that certain 1874 an incomplete statement of the same thing 
organic liquids, such as turpentine are also optic although more than half a century has elapsed, it is 
ally active in the same sense In the fifties and not yet possible to state the theory of the asym 
’sixties Pasteur concluded from hu classical metric carbon atom in more definite and explicit 
investigation of the tartaric acids that the optioal terms than was done at that date 
rotatory power of aqueous solutions of these Le Bel was the first to separate an optically 
organic compounds arises from asymmetry of their active component from the synthetic mixture of 
molecular configurations No progress was made the two mirror image components of a compound 
however, in the problem of ascertaining the definite containing an asymmetnc carbon atom , he did 
arrangement in three dimensional space of the this m most cases by taking advantage of the 
atomic components of optically active molecules selective destructive action of lower org anisms on 
called for by Pasteur’s fundamental conclusion, the laevo and dextro isomendes He was also 
until the doctnne of the asymmetnc carbon atom the first to show that when the asymmetno carbon 
was enunciated atom of an optically active substance of the type. 

The theory of the asymmetno oarbon atom was CWXYZ, becomes symmetno by conversion into 
put forward independently and practically simul the allied compound, CX,YZ, the optical activity 
taneously by van ’t Hoff and Le Bel m 1874, disappears 

after a brief period of discussion, accompanied by Later, Le Bel extended his stereochemical oon 
a certain amount of lively ndicule, the theory oeptions to quinquevalent nitrogen compounds 
became universally accepted and to day forms and announced m 1891 that he had been able to 
the foundation of the vast subject of the stereo obtain optically active methylethylprqpyluobutyl- 
chemistry of oarbon compounds The theory was ammonium salts this observation could not be 
evolved in a somewhat different fashion by its two confirmed by others, and is no doubt muitalmn 
authors Van’t Hoff prooeeded from the assump The laboratory teohmque for dealing with such 
turn that, in such a molecule as that of methane, complex substances had not then been sufficiently 
CH 4 the four valenoy directions of the oarbon worked out, and it was not until 1899 that the first 
atom are directed from a centre, representing the optically active substituted ammonium salts con- 
carbon atom, towards the apices of a regular taming an asymmetno quinquevalent nitrogen 
circumscribing tetrahedron, the four hydrogen atom, but no asymmetno carbon atom, were 
atoms being centred at those apices In the first prepared 

substitution denvatives of methane of the types, Le Bel did not publish a great amount of expen 
CXgY, CX t YZ X, Y and Z being univalent mental work, probably because he held no academic 
radicles, no isomerism should exist if the four post and so found few collaborators , his wntings 
radides lie at the apices of the tetrahedron as oover, however, a wide range of subjects and are 
foreshadowed by the theory when all four permeated by a quite uncommon philosophic sprnt 
radicles attached to the central oarbon are different, He was an individualist and mixed little with hu 
as m the type CWXYZ, two isomendes should scientific oolleaguee , he was intolerant of offioial 
exist, the spaoe configuration of one being the dom in any of its aspects, and was wont to express 
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hu contempt of bureaucracy with tome vigour 
Hu originality of thought, hu outspokenness, and 
hu unoonventionality, indeed bohe mi a n u m , made 
him somewhat difficult of aooees, but m congenial 
society he was a delightful oompamon, full of 
knowledge of the world and sparkling with anecdote 
and oaustio wit He maintained hu interest in 
scienoe to the end, and, so late as April last, offered 
a money prize for the rediscovery of a microscopic 
green alga, found and lost by him, which had the 


power of converting atmospheno nitrogen into 
ammonia 

Le Bel was president of the Frenoh Chemical 
Society in 1892, he was a Commander of the Legion 
of Honour and a member of the Pans Aoademy 
of Sciences He was elected an honorary fellow of 
the Chemical Society in 1908 and a foreign member 
of the Royal Society m 1911, m 1893 both he and 
van’t Hoff became Davy medallists of the Royal 
Society W J Pop* 


News and Views. 


Pbo* F O Bowes, whose presidential address 
to the British Association is printed m our Supple¬ 
ment this week, is an outstanding figure in British 
botany Following a brief penod as lecturer m 
botany at the Imperial College of Science, South 
Kensington, he became Regius professor of botany 
in Glasgow m 1885, and there during his forty years 
of tenure of his chair devoted himself with boundless 
energy to the study of problems of plant morphology 
and affinity His influence as a teaohei, investigator, 
and administrator has been marked, and it may 
truly be said that he has done more than any other 
living botanist to form botanical opinion and stimu 
late reeearoh in his field of special mquny As a 
writer he has shown rare gifts of both analysis and 
synthesis < He is the author of many publications 
which have been widely read and constantly admired, 
both for their olanty of expression and constructive 
reasoning Chief among these are “ The Ongm of a 
Land Flora ’ , published in 1908, and his works on 
the ‘Ferns”, published since 1923, but he has also 
devoted himBelf to more popular exposition m such 
works as The Botany of the Living Plant ” and 
‘ Plants and Man ” He has held the presidential 
chair of the Royal Society of Edinburgh, has thnce 
been president of the Botanical Section of the British 
Association, and among the numerous other distino 
tions which have fallen to him in recognition of his 
work are a Royal Medal of the Royal Society, the 
Linnean Medal of the Lwnean Society, and the Neill 
Prise of the Royal Society of Edinburgh 

To one so deeply interested as Prof Bower in both 
the details of morphological study and broad philo 
soph]cal discussion, the ohoice of subject for his 
presidential address to the British Association at 
Bristol may have been easy, and m choosing as his 
theme “ Size and Form in Plants ” he has presented 
a topic which has for long claimed his attention 
Starting with Damn's Anew of life that from sample 
beginnings creatures of endless form and beauty have 
been, and are being, evolved, he touches lightly on a 
probable common ongm of the kingdoms of plants 
and animals, their early divergence in descent, their 
increasing size and complexity, and the attainment 
of those varied forms of colonial life which we call 
the higher creatures If the offspring fail to separate, 
oolomal life is begun and the surfaces of interaction 
with the outer world are restricted, growth of the 
dual partners proceeds to its limits, and division, 
without separation of the offspring, follows ]hus 
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step by step the stature of the colony increases, the 
problems of life change for the individual components, 
and reflect themselves in the variously differentiated 
tissues which they oome to compose But though 
many of the units may die without dividing, and thus 
contribute m varied ways to the services of the colony 
as conductive and supporting tissues, in plants there 
is a residue of cells, mainly massed at the growing 
points of Btem and root, which up to the limits of size 
and form of the colony may continue to grow, divide, 
and oon tribute still further to the stature of the 
colonial being On the other hand, it would appear 
that the extreme stature mechanically possible for a 
tree trunk thus evolved is about 300 feet, and that 
this coincides approximately with the limits of height 
of the canopy of a tropical forest, that the members 
of the plant kingdom range in size between the 
microbe and the forest tree, and that the varied forms 
of oolomal plants which have won success in descent 
have been determined in large measure by the size 
factor 

It is to the elaboiation of this thesis that Prof 
Bower s presidential address is largely devoted, and 
m its development the surfaces through which the 
physiological exchanges withm the plant, and with 
the outer world, are maintained, are discussed In 
brief, it u held that both in extent and arrangement 
a plan of external form and internal differentiation 
may be satisfactory up to a limit of oolomal stature, 
that if the plan is maintained beyond this limit the 
creature fails, that throughout descent failures from 
this cause are manifold, and that Nature has not 
failed to seek and find escape fiom extinction for 
many of her oreatures, as their size increased, in re 
arrangement of the surfaces of physiological exchange, 
both internal and external It is on this view that 
Prof Bower has sought once more to direct attention 
to the wonders of form and structure which pass 
coldly to day under the scienoe of moiphology, and 
to place them as reasonable and varied solutions 
whioh have been found to the problems of life in its 
higher forms The address closes with a note of 
appeal to all who may assist m rendering the link of 
usefulness between pure research and application 
stronger, and a high appreciation of all that has 
within reoent years been attempted and accomplished 
in this direction 

Ir one may judge from the first days of the annual 
meeting of the British Association now in progress at 
Bristol, the gathering will rank as one of the most 
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successful in recent yean The organ n atio n of the 
meet mg is very oomplete, the reoeption room being 
set m the oommodtous and beautiful Great Hall of the 
University and the sections all adequately housed near 
it The figures of the attendance to date exceed 2500, 
many visitors being attracted no doubt as much by 
the interest of the city and its environs as by the 
scientific papers As we go to prees, Prof Bowers 
presidential address is being delivered m the Colston 
Hall, which visitors to the previous meeting m 1868 
may remember was dramatically burnt down two 
days before that meeting The first of the citizens 
lectures is being given on Sept 4 by Sir Darnel Hall, on 
‘ Apples the Effect of Research on Production 
This subject has special local interest m view of the 
work of the University Agricultural Station, whioh was 
founded from the earher Fruit and Cider Institute at 
Long Ashton On the same evening the Lord Mayor 
is holding a reoeption m the Museum and Art Gallery, 
followed by a danoe m the Victoria Rooms Amongst 
other items of special internet m the programme for 
Thursday are the address by Prof Abercrombie to the 
conference of delegates, on national parks, and also 
the inspection of the Henry Herbert Wills Physical 
Laboratory, with demonstrations to members of 
Section A Visits to Messrs Wills’ tobacco factory 
and short tours of hietono Bristol, whioh are taking 
place daily, are being well patronised The handbook 
for the meeting is in magazine form, and includes 
articles on previous meetings of the Association at 
Bristol and on the development of the University, 
together with an illustrated aooount of the old and 
new city of Bristol 

By the retirement on Sept 1 of Mr H W Dickin 
eon, the senior keeper, the Scienoe Museum, South 
Kensington loses one of its best known officers Bom 
at U1 vers ton, Lancashire, sixty years ago, Mr Diclun 
eon was educated at Manchester Grammar School and 
Owens College, and after gaining practical engineering 
experience in various works, in 1805 he joined the 
staff of the Science Museum, when it was still part of 
the South Kensington Museums During his thirty 
five years' service he has served under four directors, 
General G R Festmg, Mr W I Last, Sir Francis 
Ogilvie, and the present director. Sir Henry Lyons, 
and has been associated with all the modem develop 
raents of the Museum As an assistant keeper and 
a keeper he has been responsible for the compilation 
of various catalogues, while as senior keeper of the 
engineering collections, the task fell to him of installing 
the important exhibits in the ground floor of the new 
gallenee opened by the King m 1928 In addition to 
his ordinary duties, he has acted for sixteen years as 
secretary to the Advisory Council of the Science 
Museum, presided over by Sir Hugh Bell, and during 
the War was secretary to a panel of men of scienoe set 
up by the Ministry of Munitions for the examination 
of inventions 

Mb Dickinson a travels have made him widely 
known m the United States and on the Continent 
Since the formation in 1920 of the Newcomen Society, 
he has acted as honorary secretary, and reoently he j 
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has accepted the honorary secretaryship of the Second 
International Congress of the History of Scienoe and 
Technology, whioh will meet in London next June and 
July under the presidency of Dr Charles Singer He 
is the author of a life of Robert Fulton, and the joint 
author, with Mr Rhys Jenkins, of the fine memorial 
volume on Jamee Watt issued in 1916 in connexion 
with the Watt centenary oelebrataons Though his 
retirement marks the end of Mr Diokinson s official 
career, we are glad to know that it will not mark the 
cessation of his activities m furthering the study of 
engineering and technological history 

The Canadian Supplement of the Bntuik Medical 
Journal of Aug 30 oontams the full text of Lord 
Moynihan s Lister oration delivered on the oocasion 
of the annual meeting of the British Medical Assooia 
tion at Winnipeg on Aug 29 Lord Moynihan de 
senbod Lister as the greatest material benefactor the 
world has ever known, and as one who has saved more 
1 ives than all the wars of all the ages have thrown away 
Lister created a new world for surgery by making it 
possible to prevent infection in new wounds and to deal 
more successfully than before with wound infeotion 
already established This achievement was due to the 
recognition of a new principle, namely, that surgical in 
feotion was due to living microbes with their power 
of infinitely rapid propagation in wounds In other 
words, Lister s suooess was due to the application to 
surgery of Pasteur s researches on putrefaction and 
fermentation, to which his attention was first directed 
m 1806 by Thomas Anderson, professor of chemistry 
at Glasgow At first, as the result of Pasteur s m 
fluenoe Lister regarded the air as the ohief source of 
danger, and therefore made considerable use of the 
oarboho spray, which he afterwards discarded, but 
he afterwards oonvmoed himself that the surgeon s 
fingers and instruments were more to be feared than 
the air In spite of the soepticism, ridicule, and m 
difference of many eminent oontemporary surgeons. 
Lister succeeded in reduomg almost to zero the moi 
denoe of erysipelas, pysemia, hospital gangrene, and 
tetanus, which had hitherto been nfe m the Glasgow 
Infirmary as in other large hospitals, and in under 
taking successfully operations which had hitherto 
been regarded as too dangerous In conclusion. Lord 
Moynihan attributes Lister s ultimate triumph not so 
much to his supreme intellectual gifts as to his idealism, 
enthusiasm, earnestness, and oourage 

De AxeS HedliSka has reoently returned to 
Washington from Alaska, where he has spent the 
spring and early summer m investigating the ethnology 
of the Eskimo of Kuskokwun River Aooording to 
a report circulated by Scienoe Service of Washington, 
D 0 , Dr Hrdlifika found that the Eskimo in this area 
now number about three thousand They had not 
previously been studied on the spot, and he was 
fortunate enough to be able to measure a considerable 
number of them He also unearthed a number of very 
ancient bunala, and by measuring the skeletal remains 
was able to establish their physical characters over a 
considerable period, possibly some hundreds of yean 
The results show that the type has remained constant 
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for a long period of time, and Dr Hrdlifika concludes, 
it u stated, that it represents the old original type of 
Eskimo from which other types have developed The 
distinctive foature m this type is that it lacks the 
extraordinary facial development and outstanding 
jaws characteristic of the Eskimo of Greenland and 
other Arctio regions The differentiation is so marked, 
especially in tho older specimens, as to warrant, in 
Di Hrdli&ka s view, the conclusion that the original 
type was Indian and to set definitely at rest any ques 
tion that the Eskimo are of a different and distinct 
race No doubt more will be heard of this matter at 
the International Congress of Americanists which 
meets at Hamburg on Sept 7-13 

An article by the special corresjiondent of the 7 xtnes 
m the issuo of Aug 70 gives an account of some of the 
results obtained by Prof Siegfried Loeschke on a site 
in Roman Tiier on tho Moselle The site m question, 
which lies outside the original walls of the city founded 
by Augustus in the Altbachtal, was discovered by 
Prof Loeschke m 1924 The excavations wore begun 
in the following yeai and continued until Aug 0 last 
when they were closed down owing to economic dilh 
cultiot, Ihey have produced some remarkable re 
suits especially in their beating upon tho religious 
beliefs and culture of the jiagan Troveri, of whom 
little was known pieviously In fact, these excava 
tions have boen pronounced by German authorities 
to lie the most impoitant for many years in the sphoro 
of Romano German cultural development and in the 
additions they have made to knowlodgo of theistic 
cults on C eltie soil No less than twenty four temples 
and twenty nine chapels have been discovered in tho 
course of these excavations Among the more m 
teresting finds during the current Heason is a life sized 
marble statue of the goddess Ardumna, from whom 
the Ardennes takes its name , this statue is pronouncod 
to be the finest marble found at Iner since 1845 
Another is a representation in baked clay of tho Celtic 
goddess of the woods and waters, Artio, m the form 
of a bull with forelegs arched over the figure of a youth 
This is headless, but otherwise complete with pedi 
ment A number of representations of other deities 
have been discovered, some of which are still un 
identified, but m 1928 among a hundred clay 
statuettes found in a building adjoining a temple were 
a number unquestionably intended to represent the 
Germawo deities, Wodan, Ziu, and Donar, which were 
equated with the Roman deities, Jupiter, Mars, and 
Hercules This find confirms, in Prof Loeschke’s 
view, the statement of Roman writers that the Ger 
manic tribes worshipped Hercules, though the Gauls 
left no such tradition 

Faou the publication of some of the particulars of 
the will of the late Miss Sarah Priestley Wamwnght, 
a great granddaughter of the eminent natural 
philosopher Joseph Pnestley, we learn that the 
diploma and seal in box sent to bun by the Empress 
Catherine of Russia, together with his Copley Medal, 
have been bequeathed to the Royal Society This 
medal was awarded to him m 1773 for his “ Experiments 
on different kinds of Air ", read to the Sooiety two 
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years before he announced the discovery of oxygen 
But from an interesting letter from hranklm to 
Canton, reprinted in Weld a History of tho Royal 
Society ", 1848, it will be seen that it hod boon pro 
posed to award him the medal in 1767 for his ex 
penmenta m electncity When making the presenta 
tion in 1773, Sir John Pnngle, the president, said to 
Priestley In the name and bv tho authonty of the 
Royal Society of London, instituted foi tho improve 
ment of Natural Knowledge, I present you with this 
modal, the palm and laurel of this community, as a 
faithful and unfading testimony of their regard, and 
of the just sense tlioy have of your mont, und of the 
persevenng industry with which you have promoted 
the views, and thereby the honoui of the Society 
And in thoir behalf I must earnestly lequest you to 
continue those liberal and valuable inquiries whether 
by prosecuting this subject, probably nut \et ex 
haunted, or by investigating the natiue of other 
subtill fluids of the univeise Shortly after being 
awarded tho medal, Priestley was elected one of tho 
eight foreign associates of the Pans Academy ot 
Sciences 

As broadcast luclving sots with outside aerials aie 
much usod in Great But am the following account of 
what happened when the aenal of a house in Doncastct 
was struck by lightning will be of mtnest It is 
probable that some one had forgotten to eaith the 
aenal after using the set A n pent of the damage done 
(with a diagiam) is given in tho hUttnml Timta foi 
Aug 28 Iho house was on high giound, somewhat 
exposed and was near the middle of a long low of 
houses The hon/ontal aenal wire was attached to 
the top of a 38 foot pole thiough an insulator and to 
a slioit pole on a chimney stack on the roof It then 
went downwards to two iron biaekets and msulatois 
which kept it away from the building finally it 
enteied a room on tho ground floor thiough a leading 
in tubo and was attached to the receiving set Ihe 
lightning flash soems to have struck tho honzontal 
part of the aenal and branched m each direction 
The insulator at the pole end was smashed and the 
aenal fell In the other direction the lightning seems 
to have sideflashed down the outside of tho chimney 
stack, as the lead on the roof was pulled up some six 
inches round the base of the stack The msulatoi 
on the top bracket was smashod a charge tmleilaHhing 
through it into a wall of lath and plaster separating 
two rooms, apparently bursting the wall and scatter 
ing plaster into each room The msulatoi of the lower 
bracket was unbroken, a charge aicing to the bncks 
and scattering portions of them a distance of about 
thirty feet The rest of the charge entered the re¬ 
ceiving set and burst a condensei in it On raising 
the bd, it looked as if everything had been sprayed 
over with pitch, doubtless from the eondensei , but no 
damage was done to the valves or the transformers 
The house fuses for the eleetnc fighting mains were 
blown and three eleetnc lamps had their filaments 
broken, but the insulation of the mams was un 
damaged Most sets with outside aerials have light 
ning protector* It is advisable, therefore, to see that 
they are switched on during a thunderstorm 
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“ Thjc present centrifugal movement towards 
specialisation with its resultant divergency of interests 
and tendency to misunderstanding between workers ” 
was deplored by Mr C E Andrews, Government 
Geologist m New South Wales, in his reoent presidential 
address to the Australian and New Zealand Associa 
tion for the Advancement of Science He commended 
the suggestion once made by Gilbert, the philosopher 
geologist of America, who advocated “ the extensive 
use of the ‘ Intellectual Excursion ’ amongst workers ”, 
meaning thereby that they Bhould take an intelligent 
interest m work going on in other fields besides their 
own Such excursions may prove a fruitful source of 
inspiration, an instance of whioh was given by Mr 
Andrews in Darwin s utilisation in the ‘ Origin of 
Speotee ” of Mathew’s work on “ Naval Timber ” He 
might also have added that perhaps Darwin’s master 
piece would never have been written had not the 
author perused Malthus’s “Essay on Population” 
But altogether apart from the stimulating effect of 
occasional excursions into other fields, there is the 
enlargement of the mind which accompanies the 
synoptic ’ point of view Men of science have some 
times been charged with Philistinism, and specialism 
may easily tend in this dirootion The best antidote 
would be that every student should work out some 
sort of a philosophical outlook for himself , but this he 
will scarcely do if he is blind to the importance of every 
subject except his own 

Thr l mversity of lxmdon Animal W elfare Society 
has sent us a letter appealing for infoimatinn about 
the condition under which badgers and otters oxist 
to day in Bntain Theuo aie elusive animals and 
their secretive and nocturnal habits must make the 
collecting of accurate information about their dis 
tnbution and numbers wellnigh impossible, but a 
pieeent day census even if incomplete, would give 
a kind of standard by which fluctuations in future 
years might be tested Helpers in this good work are 
requested to answer a sones of questions with the 
view of elucidating (a) The localities now inhabited 
by badgers and otters, their numbers and the yearn 
of special abundance or scarcity, the nature of their 
habitats, and natural causes of death , (6) their habits, 
especially in icgard to their economic relations to the 
farm, game preserving, and fishing, (c) methods of 
trapping and their desirability or otherwise from the 
point of view of cruelty involved, the nature of the 
‘ sport ’ the creatures are subject to, and whether it is 
desirable as an effective means of destruction Replies 
to the queries, whioh have been stated above in 
summary, should be sent to Mias Ada Hallett, 94 Acre 
Lane, London, S W 2 

Da John Walton, lecturer m botany m the 
University of Manchester, who has been appointed 
to the Regius professorship of botany in the University 
of Glasgow (Natubk, Aug 80, p 382), is well known 
as a distinguished authority upon fossil plants, par* 
ticularly those of the Carboniferous system, and his 
appointment to the University of Glasgow seems 
particularly appropriate in view of the fact that the 
department of botany in that University houses the 
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great Kidston collection of fossil plants with its 
accompanying library The new professor may be 
expected to carry on the morphological traditions of 
the Glasgow school associated particularly with the 
name of Prof F O Bower 

Da J A Carroll, assistant director of the Solar 
Physics Observatory, Cambridge, has been appointed 
professor of natural philosophy in the University of 
Aberdeen in suooeeaion to Prof G P Thomson Dr 
Leslie J Comne, deputy superintendent since 1926 of 
the Nautical Almanac Offioe, has been appointed 
superintendent of the offioe in succession to Dr P H 
Cowell, who has retired under the age limit after 
twenty years’ service 

Ws have received vol 12 (1929) of Experimental 
Researches and Reports published by the Depart 
ment of Glass Technology, University of Sheffield 
This contains reprints of a number of papers published 
from the department in different journals ooverwg 
various aides of the industry. 

This U fe Coast and Oeodetio Survey publication 
entitled ’ Directions for Magnetio Measurements', by 
Daniel L Hazard, was reprinted in 1921, and a further 
(third) edition (serial number 186, price 30 oents) has 
now been issued It gives the theory of magnetio 
instruments, and directions for their use on land and 
at sea The principal instruments considered are the 
ordinary magnetometer, the dip circle, and the dip 
inductor in further editions some account of electrical 
means of measuring the magnetic force may be hoped 
for Brief instructions as to the operation of a magnetio 
observatory are included, but a separate detailed 
manual on that subject is in preparation There is 
also a brief chapter on earthquakes and aeismo 
graphs The manual is a very valuable and inex¬ 
pensive short treatise on practical magnetio work 

Applications are invited for the following appoint 
ments, on or befoie the dates mentioned —An 
assistant road engineer in the Roads Department of 
Southern Rhodesia — The High Commissioner for 
Southern Rhodesia, Crown House, Aldwyoh, W C 2 
(Sept 7) An instructor in veterinary science under 
the Glamorgan Agricultural Committee—The Director 
of Agriculture, 17 Park Place, Cardiff (Sept 8) A 
veterinary surgeon under the Mumoipal Commissioners 
of George Town, Penang—Peiroe and W illiams , 
1 Viotona Street, S W 1 (Sept 9) A half-time 
assistant in the Geology Department of the Univer¬ 
sity College of Swansea—The Registrar, University 
College, Singleton Park, Swansea (Sept 12) A demon- 
strator m chemical pathology m the University of 
Manchester—The Registrar, University, Manchester 
(Sept 13) A junior lecturer and demonstrator in the 
chemical department of East London College—The 
Registrar, East London College, Mile End Road, E 1 
(Sept IS) A research offloer for investigations of 
fisheries, Andaman Islands—The Secretary to the High 
Commissioner for India, General Department, India 
House, Aldwyoh, W C 2 (Sept 17) A senior factory 
inspector under the Ministry of Labour of the Govern¬ 
ment of Northern Ireland—The Secretary, Civil Servioe 
Commission, IS Donegal! Square West, Belfast (Sept. 
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80) An assistant lecturer m chemistry in the Uiuver- Park, Swansea (Sept 24) An agricultural mycologist 
sity of Birmingham—rhe Secretary, University, at the Agricultural Institute and Expeiimental Station, 
Edmund Street, Birmingham (Sept 20) An assistant Kirton, Lanes—Ihe Principal, Agricultural Institute, 
part time lecturer m the biology department of the Kirton, near Boston, Lines (Sopt 27) A senior 
Plymouth and Devonport Technical College—The lecturer m education in the Umvorsity of Liverpool— 
Secretary for Education, Education Office, Ply The Registrar, The University, Liverpool (Sept 30) 
mouth (Sept 20) A lecturer in botany at the A lecturer in chemistry in the Egyptian University, 
Sunderland Technical College—The Chief Education Cairo—The Dean of tho I 1 acuity of Science, Egyptian 
Officer, Education Offices, 16 John Street, Sunder- University, Abbaseia, Cairo (Oct 14) A professor of 
land (Sept 22) Civilian education officers with pathology at the Medical College, Vizagapatam, 
a degree in engineering, m the RA1 Eduoa Madras—The High Commissioner for India General 

tional Service—The Secretary, Air Ministry, Gwydyr Department, India House, Aldwych, W C 2 (Nov 3) 
House, Whitehall, S W I (Sept 22) An assistant 

lecturer m mathematics at the University College of Erratum Natubk of Aug 23, p 272 col 2, line 
Swansea—The Registrar, University College, Singleton 18, for west to east read east to west 

Our Astronomical Column. 


Meteoric Theory of the Lunar Craten Scxenixa for 
August contains a paper by A C Gifford m which he 
supports the meteoric origin of the lunar craters and 
waltod plains as against the volcanio theory He 
refers to Meteor Crater in Arizona, and the gigantic 
Siberian meteor of June 30, 1908, as evidence that 
large meteoric masses still traverse the solar system , 
he assumes that they were much more numerous in 
the early days of the planetary system, since he adopts 
the planetesunal theory in preference to the gaseous 
filament theory proposed by Jeans and Jeffreys 

The objection that oblique impacts would not pro 
dueo f ireular craters is answered by the assertion tliat 
the crater is not due to the imi>act itself, but to the 
explosion resulting from the violent heat produced by 
the suddt n stoppage of the meteor Mi Gifford c laims 
that the greater part of the matter scattered by the 
explosion would be driven out horizontally forming 
the wall of the crater, while the matter that was 
thrown upwards would on its descent, form the 
central peak or peaks The explosion would roduc e 
the material to fine powder, thus explanung the white 
ness of many of the craters , it is noted that black 
glass appears white when finely powdered Such 
matter as was reduced to a molten state by the impact 
would on solidification produce a dark surface, like 
that seen in the interior of Plato and other craters 
The systems of radiating bright Btreaks surrounding 
Tycho, Copernicus, etc , are explained by supposing 
that in these cases the meteoric impact cracked the 
lunar crust, and molten matter was driven through the 
cracks from the interior, afterwards solidifying in a 
crystalline form 

Mr Gifford compares his theory with that put 
forward m 1903 by Prof N S Shaler The latter also 
postulated the impact of large meteoric masses on the 
moon, but did not adopt the view that a great explosion 
would result from the sudden stoppage of the meteor 
and its reduction to a gaseous form , he supposed that 
the lunar surface would be liquefied and produce an 
extensive level region of a dark oolour In other 
words, he aeonbed the marxa, not the craters, to 
meteoric impact 

The Rsdcliff* Observatory and South Africa—Mr 
F Robbins, the treasurer of the British Astronomical 
Association, has contributed two articles to the 
Journal of that body (vol 40, Nos 7 and 8) m which 
he describes the present general recognition of the 
value of South Africa as a centre for astronomical 
observation Thu was pointed out by La Caille 
nearly two oentunes ago , later on, Fallows and Sir 
John Herechel gave similar testimony In the present 
century, Dr limes has spoken so enthusiastically of 
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the climate of Johannesburg that astronomers from 
the United Staten, Leyden, and Berlin are establishing 
observatories in that region The socond article deals 
with the Radchffe Observatory, the removal of whuh 
to Pretoria is now contemplated John Radchffe was 
a celebrated physioian who died in 1714 at the age of 
sixty one years He loft a large sum to be expended 
in Oxford This is jiartly represented by tho Labrary 
in the Radcliffe Camera The remainder was devoted 
in 1770 to tho building and imlowment of the Rad 
chffe Observatory The observations made by Dr 
Hornsby, the first observer there, have not yet been 
fully reduced but this is now bemg done by Dr Knox 
Shaw Mr Robbins s article summarises the work 
done at the Observatory since its foundation and 
includes eight reproductions of illustrations of tho 
building and mstiuments 

Slitless Spectrograms of the Orion Nebula —In a 
recent communication to the Royal Astronomical 
Society (Mon Not 90, p 680) Dr W J S Lookver 
publishes some shtless spectrograms of the Orion 
nebula extending from the green nebuhum lines 
to the pair at X3727, obtain< <1 with much higher dis 
persion than has been previously used for this work 
The results are discussed in relation to eatUer work 
of the game kind by Piekonng and Mitchell and to 
the researches of Keeler, Hartmann, and Reynolds 
who photographod monochromatic images, using 
specially prepared light filters The results endorse 
in the main those of the investigators named, and 
show that the radiation from the central portion of 
the nebula—the so called Huyghenian region— is 
almost entirely due to hydrogen, and the two ‘ nebu 
hum ’ lines, N u , now traced to O III The Messier 
ion ' branch, to the east of the central portion, emits 
this radiation together with the X3727 pair of Oil, 
and the outlying regions radiate the A3727 pair with 
practioally nothing else Numerical estimates are 
given, on an arbitrary scale, of the intensities of each 
of the several radiations in different regions The 
relative faintness of the X3727 images compared 
with those obtained by other workers—Reynolds, for 
example—is doubtless attributable to absorption in 
the lenses of the telescope, Reynolds, who obtained 
much stronger images, used a reflector On p 523 
of the same volume of the Monthly Notice* appears 
another communication from the Norman Lockyer 
Observatory—a further list of spectroscopic parallaxes 
and spectral types of B typo stars determined by 
Mr D L Edwards Date for 176 stars are tabu 
lated and discussed in comparison with the results 
of other observers, with which they agree very 
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Research Items. 


Medieval Indian Dreei.—Mr. K. tie B. Codrmgton 
contributed to the Indian Antiquary for August the 
first instalment of a study of modieval Indian culture 
as illustrated m the frescoes of the Ajanta Caves. 
The style of the frescoes, though mannered, is based 
on a minute observation of life; and there is no 
reason to doubt that the textiles, arms, and accoutre¬ 
ments are a faithful witness to vanished onginals, 
except in the case of the frescoes of Buddha, of which 
the piled-up head-dresses and the jewelled necklaces 
never existed outside the tradition With regard to 
chronology, four, or at most five, sequence styles can 
be detected, and the work is of the sixth and perhaps 
part of the seventh century, but certainly not later. 
Mr Codrmgton here deals with costume and embroi¬ 
dery and toxtiles. It is usually said that cut and 
sewed garments wero unknown m ancient India 
Though this is home out by the early sculpture at 
llharhut and Sanchi, it does not apply to Ajanta 
The indoor costume of the women consisted of a 
waist -cloth of varying length, usually supported by a 
(leaded or jewelled belt Occasionally a breast-cloth 
or scarf is worn. On other occasions a knee-length 
garment was worn, apjiarently slip|>od over the head, 
fitting tightly on the shoulders, and ojiemng up on 
eithor side With it was worn a long-sleeved waist- 
longth bodice. The waist-cloth is the chief costume 
of the men, though the hunters and other forest 
people wear tho small lom-cloth A long-sleeved 
tunic to the knee is woin by soldiers and horsemen 
Another type of jackot had short sleeves and ended 
at the waist. There are embroideries at the wrists, 
upper ami, anil nock, and sometimes down the front. 
Ill some cases the dress seems to be a uniform Here 
a waist-cloth is worn, but princes and heroes wear 
jmijamas or tight-fitting ‘jodhpurs'. With these one 
pruice wears scarlet leather slippers. 

Arterial System of Lemurs.- One of tho most m- 
terestmg results of tho investigation of the anatomy 
of Lons lyddekenanus by Drs. A ISubba Ran and 
P. Krishna Rao ( Half-yrarly Jour , Mysore University, 
vol. 4, p. 90, 1930) is the detailed description of a 
plcxiform condition of the subclavian, external iliac, 
and middle sacral ai tones. Tins leads to a general 
discussion of the purposes served by arterial plexuses, 
which, although most often found m aquatic air- 
breathing animals, are not confined to these and reveal 
no phylogenetic relationship or uideed at first sight 
any similarity of habit in their possessors. This is 
evident from their occurrence in creatures of such 
different modes of life as fishes, birds, and amongst 
mammals, ungulates, cetaceans, and lemurs. Various 
suggestions have been made as to the significance of 
the plexuses, suoh as that they merely represent a 
persistence of the embryonic phase of the arterial 
system, or that the minute branches diminished the 
velocity of the blood stream to the muscles, or that 
they served to maintain normal circulation during the 
period of contraction of the muscles. Judging from 
the structure and position of the plexuses in Loris, 
and from the association of venous with arterial 
plexuses, the authors “ reaffirm the proposition 
already hinted at by Caralisle and add confirmative 
evidence in support of tho view of Bump that these 
plexuses serve as storage tanks for arterial blood ”, 
and that they “ regulate the supply of blood to the 
limbs in tho same way as the spleen functions in 
regulating the blood supply to the viscera ”. 

Aalborg Herring.—The Report of the Danish Bio¬ 
logical Station to the Ministry of Shipping and 
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Fisheries, 35; 1929, by the Director, Dr. A. C. Johan¬ 
sen, contains some very interesting work. In the 
first i>art, “The Aalborg Herring and its Importance 
to the Danish Herring Fishery from the XVIth 
Contury until the Present Day”, Dr. Johansen deals 
with the history of the Limfjord herring fishery. In 
early years the Aalborg herring was the only one in 
the Limfjord, coming m from the Kattegat to spawn, 
but the breaking through of the Agger Isthmus m 
1825 anil the consequent inflow of salt water from tho 
North Sea influenced the fishery profoundly. Not 
only was there an immigration of fish of different 
races from the west but also the altered conditions of 
salinity affected the spawning grounds of the ongmal 
herring. There is distinct evidence to show that the 
eastern herring of tho Limfjord of the present day 
is tho descendant of the original Aalborg herring, 
having the same habits. Together with those of 
other races from different parts, it almost certainly 
spends part of its life m the Skagerrak feeding on the 
abundant and rich plankton to be found there, whieh 
fact accounts for its quality and its importance for 
centuries in the Danish fisheiy. The present day 
herring fishery, although projiortionally not so large 
as in oarly ycais, is in a flourishing condition and the 
last decades show a decided increase, partly owing to 
the use made of tho young, known as ‘ sliding ’. 

Plankton of British Columbia. Mr Cl H Wades 
has been occupying himself for some yeais with the 
maruie plankton of British Columbia, publishing 
from time to time his very useful summaries of the 
various groups in the Vancouver Museum and Art 
Notes. The present paper, “ Marine Zoo-Plankton 
of British Columbia " is reprinted from Vol 4, 1929, 
of that publication, and embodies an address given to 
the Burrard Field Naturalists’ Club on Oct. 25, 1929. 
The chief interest of this plankton lies in the fact that 
many forms are common to the Pacific and Atlantic 
and a plankton haul from Vancouver does not look 
very different from one from British seas. Some 
siiecies are certainly different, but many may be 
closely related, such as Culanus tonsus, which to a 
large extent replaces Cnlanus finmnrchtcus in the 
Strait of Georgia. In the list of Copopoda are to be 
noted as abundant such common British sjieoies as 
Culanus finmarchicus, Pseudocakmus elongatus, Met- 
ndia lucens, and Anomalocera paUtrsom , and similarly 
in other groups one meets many species which are 
familiar. A table is drawn up to show the food chains 
in the sea with spocial reference to Clupea pallasi, the 
Pacific hemng, and the sock-eye salmon, Oncorhyn- 
chus nerka, including the various enemies of the latter 
fish. 

Northern Echinodermt.—Two papers in Btraens 
Museums Arbok for 1929 deal with eenmoderms. The 
first, by Mr. James A. Grieg, “ Some Echinoderms 
from the South Shetlands ” (Naturvidenskapelig 
rekke No. 3), describes some interesting collections 
from the Whaling Station in Admiralty Bay and from 
two of the whaling boats probably taken near the 
same locality. Among the sixteen species recorded 
there are some which are very little known and have 
only rarely been seen, and some which hitherto were 
only recorded from the Antarctic regions. In the 
second paper (No. 9) Mr. Sven Runnstrfim describee 
a new spatangid larva from the west coast of Norway. 
These occurred between 50 and 100 metres, only four 
being found, representing a series of developing 
stages. The youngest larva still contained a good 
deal of yolk, showing that it must have oome from a 
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yolk laden egg Red gold yolky eggs were also col 
Iected which probably belonged to the same species 
The author suggests that the eggs and larva are 
those of Bnaster fragtlts the development of which 
was unknown but whose yolky eggs lea Dr Mortensen 
to predict direct development 

Molluscs from the Raised Beach at Portland Bill — 
Collections have from time to timo been mado of the 
molluscan remains occurring in the raised beach at 
Portland Bill by such well known observers as Pen 
gelly Prestwich Damon and Sykes as well as by 
the Geological Survey but so far no list has been given 
including the results of all their published observations 
This has now been done by Mr D F W Baden Powell 
( Proc. Malac S or Lond Vol 19) who has further 
added to the number of species found which thus 
amounts to more than fifty and supplied notes con 
ceming each With one possible exception none of 
the forms is extinct and the lower limit of age of the 
dejiosit may therefore be placed in the Pleistocene 
and perhaps rather after the middle thereof rather 
than in the Pliocene The assemblage represents a 
more northern one thafi that now found at Portland 
and the suggestion ik that the sea at the time of the 
formation of this raised beach was colder than at 
present 

Temperature Gradients in the Permian of Texai — 
W B Lang has discussed the depressed isogeothermal 
surfaces of the Permian Basin of Western Texas {Jour 
Wash Acad Set April 4 1930) A well was recently 
drilled 4400 feet through Permian formations carry 
ing anhydrite into Carboniferous and Pre f ambnan 
rooks Thfe subnormal gradient characteristic of the 
Basm was met with until the anhydrite beds were 
passed through aftei which the gradient rapidly 
steepened It therefore appears that internal heat is 
being conducted more rapidly by the anhydrite than 
by the underlying sediments The thermal con 
ductmties of anhydrite and rock salt are respectively 
0 0123 and 0 0137 values twice as high as those char 
actenstio of ordinary sediments It is pointed out 
that our present data on the thermal conductivities of 
rocks as they exist under natural conditions are very 
meagre The effects of compaction porosity bedding 
mineral orientation degree of t ementation anil watei 
content havo rarely boon considered although when 
cumulative they may be very great There is urgent 
need for research on these lines foi until better data 
are forthcoming geothermal problems cannot be 
attacked with precision 

Copper Belt of Northern Rhodesia —The now copper 
held of Northern Rhodesia gives promise of becoming 
the greatest eopper mining centre of the world for 
already the ore reserves have been estimated at be 
tween 500 and 1000 million tons of copper A de 
tailed account by Alan M Bateman of the deposits 
and their geological settmg and origin appears in 
Economic Geology June-July 1930 pp 363 418 The 
rooks of the aiea consist ot an old basal complex 
overlain unconformably by the ore containing Koan 
Senes The latter are continental sediments cut and 
metamorphosed by granite intiusions that repiesent 
the magmatic source of the copper The areal dis 
tnbution of the granite along the cornier belt suggests 
a slightly eroded batholith with pendants of sediments 
proieoting deeply into the granite rhe pitchblende 
of Katanga has been shown by its lead ratio to be of 
late Pre Cambrian age, and since the copper gulphides 
of Rhodesia and Katanga evidently belong to one 
metallogenio epoch, the Roan Senes must therefore 
almost certainly be of Pre Cambrian age The sedi 
meats have been folded into open pitching folds wjth 
No 3175, Vot 126] 


a north westeily trend giving V shaped outcrops 
The ore beds are disseminations of minute specks of 
copper sulphides with sparse but deep oxidation in 
all the mines The paragenoais is pynte linnnite 
chalcopynte chalcopynte and bormte bortute boi 
nite and hypogene chalcocite hypogene chalcocite 
supergene chalcocite and oxidation products The 
latter probably formed at great depths dunng a 
former jienod of desett climate 

Wireless Echoes —The address givon by Prof C art 
btermer to the Royal (society of Ldmburgh on h eb 17 
has now been published in the Society a Proceedings 
(vol 30 p 187) He discusses the problem of whether 
the wireloss echoes of long delay come from space 
outside the moon s orbit or not In a oommumoa 
tion to Natubf of Jan 5 1929 he said the 
mathematical theory of the motion ot electric cor 
puncles around a magnetised sphere shows that the 
chances of obtaining a well defined toroidal space 
round the earth are good when the direction to 
the sun lies near the magnetic equatorial plane 
(perpendicular to the magnetic axis) He predicted 
that it was very improbable that echoes would 
recur before the middle of February This pre 
diction was duly verified by several physicists In 
particular two observers m Indo Chma observed two 
thousand echoes from a relatively small emitter 
station The echoes came about 30 sec after the 
signal and thoir amplitude was sometimes ab great as 
one third of the signal Some of the experiments 
recorded provo conclusively that they were echoes 
It seems as if the space outside the earth s orbit was 
traversed intermittently by very unstable streams of 
electrons This may explain the great -variety of 
echo times observed It is also possible that multiple 
echoes may be caused by reflection botwoen the inner 
walls of the toroidal space The great variety of 
echoes is similar to the great variations m aurora 
phenomena and magnetic pertuibations If this ex 
planation is correct these wireless echoes give a 
striking proof of the corpuscular theory of aurora and 
a valuable method for exploring elec tron currents in 
cosmic space 

X ray Wave lengths and the Electronic Charge 
rho determination of an X i ay wave lingth by means 
of a ruled grating 111 correlating quantities of at >mic 
and of macroscopic dimensions leads indirectly to an 
evaluation of the charge (e) m an electron and as is 
well known the value of e obtamod by this method 
is slightly largei than that found by th< oil drop 
method of Prof Millikan further evidence for the 
roality of tins discrejiancy is fumishoi by some 
measurements of the wave lengths of the T lines of 
molybdenum of which an account is given b> J M 
t ork in the second June issue of the Physical Renew 
The gratings used were of glass ruled with either 
30 000 or 14 400 linos to tin inch and were mounted 
in a vacuum spectrograph in direct ic nnexion with a 
hot hlament X ray tube The values obtained for 
the wave lengths of the La l and //», lines were 
5 411b A ami 5 1832 A respectively whereas it was 
calculated on the basis of Prof Siegbahn * measure 
ments with a gypsum crystal that if calcite had been 
employed and corrections made for refraction the 
two numbeis would have been 3 I960 A and 5 1674 A 
The corresponding value for e is 4 8162 x 10 “ e s u 
which is slightly larger than the number given by 
J A Bearden as a result of similar measurements 
with the K radiation of copper 

Cleavage Tests of Timber — One of the tests made 
m connexion with the anisotropic properties of timber 
is a determination of its resistance to cleavage by the 
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application of equal and opposite loads, up to frac 
ture, along the diameters of moomplete holes bored 
in flat specimens cut so that the stress is normal to 
the direction of the grain An investigation by the 
photo elastic method of the stresses whioh are set up, 
with the obvious limitation that the models used are 
isotropic, is described by Prof E Q Coker and G P 
Coleman m the Proceedings of the Royal Society tor 
August It has been found that the stresses are 
decidedly complex, and, moreover, that each form of 
test piece gives nse to a stress distribution peculiar 
to itself, which is doubtless further complicated in 
practice by the anisotropy, so that fairly < omparable 
results in actual tests can only be expected when one 
form is adhered to It is suggested, however that it 
would probably be better to rely on a simple tension 
test to define cleavage property, with an arrangement 
so that load is applied uniformly and normally to the 
gram of the timber, such a test would, m a shoit 
length exert normal tension across a large number of 
oells, and its selective action would ensure fracture 
at the weakest place 

Earthing Resistances —The necessity of earthing 
electrical supply networks at ono or more points has 
led engineers to study very carefully the best method 
of securing a good earthing electrode In some cases j 
a network of water pipes, the lead sheath of a large 
sued cable or the steel structure of a building is 
available but in many oases pipes, plates and strips 
buried in the earth have to be used and it is advisable 
to know their relative merits In a papier in the June 
number of the Journal of the Institution of Electrical 
Engineers, P J Higgs, of the National Physical 
Laboratory, gives a helpful account, both theoretical 
and experimental of various kinds of earthing resist 
anoes He begins by investigating the phenomena 
of polarisation and endoemoee which happen when 
eleotno currents flow through damp earth and points 
out that their effeots are very appreciable Pipee 
plates and strips were installed in a plot of ground 
near the laboratory and periodio tests of their 
earth resistance were made for a year The results 
obtained are of practical utility, but it is difficult to 
deduoe general conclusions from them as the ground 
was probably far from being homogeneous Ihe 
seasonal variations m resistance during the year 
were found to depend on moisture and temperature 
the former being the more important The possible 
differences between measurements made with alter 
natmg and direct currents were also investigated 
It was found that the resistances with direct current 
were greater than with alternating current, the 
maximum difference being about twenty p>er cent 
The experiments indicate that pipes are the best to 
use It was found that two pipes spaced about 
five feet apart and connected in parallel make a much 
more efficient earth than one pipe of diameter equal 
to the sum of the two 

Reactivity of Hot Coke —It is known that the 
reactivity or readiness with which a red hot coke 
will reduce carbon dioxide is much increased by the 
presence of compounds of iron, and this reactivity 
is liable to curious fluctuations with varying oon 
ditions A study of this influence of iron oompiounds 
on the reactivity of coke forms the subject of a report 
by J H Jones J G hung and F S Srnnatt (Fuel 
Research Technical Paper No 25 H M S O , 9d net) 
They show that tho activating effect of metallic iron 
is luge, of feirous oxido small and the fluctuations 
in activity are determined by the presence of iron m 
the reduced or reducible form Should the iron be 
converted into non reducible forms such as silicate 
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or sulphide, the coke becomes relatively inert, although 
m the latter oaae reactivation may be brought about 
by exposure to air Although other inorganic in 
gradients are known to increase the reactivity of 
cokes, it is oonoluded that in metallurgical ookes the 
preponderating catalytic effect is to be ascribed to 
the iron present 

Evolution of Heat by Polonium —An interesting 
pmper on this subject is published m the current issue 
of Rocmiki Chemjx, the organ of the Polish Chemical 
Society (10, 304 313, 1930), by Mile Ahoja Dora 
bialska Ihe investigation was earned out in the 
Cune Radium Institute Pans The evolution of heat 
was measured by means of the adiabatic micro 
calorimeter constructed by Prof Swietoslawski and 
Mile Dorabialska, made of different metals (oopper, 
aluminium nnc, nickel) and weighing only 2 3 5 
gm The expenmente were made with three extremely 
small quantities of polonium, possessing an energy of 
about 3000 e s u and weighing about 0 0008 gm , which 
were deposited one on a stiver leaf, another on a 
niokel leaf, while a third was sealed in a ooppier tube 
filled with nitrogen The nse of temperature amounted 
to 0 1S0° 0 250° pier hour The mean value obtained 
m the three senes of experiments (mne in number) 
was 1 87 x 10 *( ± 0 9 p c ) cal pier hour and per one 
electrostatio unit of piolonium From this number 
may be calculated the evolution of heat by one cune 
of polonium as 24 2 cal /hour The number of a 
particles calculated from this value would be equal 
to 3 4 x 10 1 * pier second either by one cune of piolonium 
or by one gram of radium (Geiger and Werner find 
for this value 3 4 x 10'*) It is interesting to note 
that one gram of piolonium would evolve 1 1 x 10* cal / 
hour, and one gram atom of piolonium would evolve 
during its life time (197 days) 1 1 x 10 11 cal (one 
hundred thousand million calones) 

Sensitising and Desensitising Dyes of the Cyanine 
and Related Types —A little more than two years 
ago (Phot Jour, 21, 1028) Mr Olaf Bloch and Dr 
Prances M Hamer of the Research Laboratories of 
Ilford, Limited and of British Photographic Plates 
and Papers, Limited, published their first paper on 
the optioal and photographic properties of these 
oompiounds, dealing with a complete senes of typical, 
simple, cyanine dyes They now ( Phot Jour , 374, 
1930) deal with 8 cyanine dyes, 12 styryl oompiounds, 
2 cinnamylidene derivatives and 10 anyls Six of 
the cyanine dyes have recently been prepwrsd for the 
first time by one of the authors All were examined 
under the same conditions as described in the 
previous communication Some of the oompiounds 
are senaitisers while others are deeensitisers, but the 
change of structure which occasions this change of 
function u a comparatively slight one The photo 
graphic action of dyes can show ' enormous vana 
tions with variations in the character and treat* 
meat of the emulsions employed m testing them, so 
that generalisations are at present impossible The 
authors give the structural formula, names, spec¬ 
trum absorption curves, sensitising curves, venous 
physical properties, and certain analytical results of 
the dyes dealt with During the discussion, Dr 
Walter Clark suggested that it would be more reason 
able to measure the absorption curve of the silver 
bromide dye complex rather than that of the dye 
itself and Mr Bloch said that it had been tned 
He also asked if the authors had found any relation 
between the absorption spiectrum of the deeensttuer 
and the wave length desenntisation due to it Mm 
Hamer replied that there is no relation, there are 
numerous colourless deeensitisers 
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Denatumtion of Proteins by Urea and Related Substances.* 


By Sip F Gowtand Hopkins, F R S 


TTPON the facts enumerated the following simple 
method of determining the degree and rate of 
denaturation is based A measured sample of the 
urea protein mixture is dduted with ten tunes its bulk 
of water, and to secure complete precipitation of the 
denatured product a small quantity (say 1 gm per 
100 c o ) of ammonium sulphate is added, and if pre 
cipitation is not immediate a small amount of acetic 
acid When the precipitate has settled out it is fl ltered 
and washed, or better oentnfuged and washed, until 
free from sulphate, when it will also be free from 
undenatured protein The precipitate is then trans 
ferred to a tared basin, dined and weighed The 
method is trustworthy and gives consistent results 
If the protein left in solution after the precipitate 
has been removed be thrown out by saturation with 
ammonium sulphate, it will be found to be wholly 
resoluble m water, that is to say, it is undenaturod 
albumin 

The rate of denaturation increase* with increasing 
concentration of urea With respect to the influence 
of pro tern concentration but few determinations 
have been made, but it may be said that within a 
fairly wide ran^e of concentration the percentage 
denatured in a given time by a particular conoentra 
tion of urea remains of the same order 

The only quantitative results which will be given 
here are those which bear upon the effeot of tempera 
turo upon the process These have special interest 
In the experiments earned out to determine the rate 
of change, solutions containing about 5 per cent of 
protein nave been employed and the urea added to 
00 per cent of full saturation (of saturation, that is, 
at I5 0 C , 0 6 gm added per o c ) With such pro 
portions, while denaturation is rapid, there is for 
relatively long periods no spontaneous separation of 
theproduct, either as precipitate or gel 

Tne following results of two experiments are fully 
representative of many After the addition of urea 
the solutions stood at the temperatures mentioned, 
and the amount of denatured protein determined at 
the intervals stated It is given in percentage of the 
whole protein present The concentration of albumin 
mentioned m the first column is that of the original 
solution, not that present after the increase of volume 
due to the addition of urea 


Albumin Mlutlon 
& per cent 
Urn* 0 0 gm per 

pH before dilution 



It is seen that denaturation by urea is a rapid 
process at each temperature investigated While, 
however, heat denaturation was shown in the olassioal 
experiments of Chick and Martin * to be a process 
with an exceptionally high temperature coefficient, 
the above figures present tne simulacrum of a negative 
coefficient At tne concentrations employed nearly 


00 per cent of the albumin is denatured in 15 mm 
at 0° C and lees than 50 per cent at 22° C Data 
such as the above have been repoatedly obtained 
There is no reversal of the process on any lines with 
increase of temperature Denaturation m any case 
ultimately proceeds nearly to completion Only such 
temperatures are, of course, to be considered as are 
»11 below those at which heat denaturation itself 
begum 

The provisional hypothesis which peihaps most 
readily covers such facts is that denaturation occurs 
in a protein urea compound which, save m the 
presence of large concentrations of urea, is highly 
dissociated, and of which the dissociation increases 
with rise of temperature sufficiently to aciount for 
the observed diminution in the rate of denaturation 
The increased dissociation must thon be assumed to 
outweigh other temperature effects Proof or disproof 
of such a view must depend upon a study of various 
equilibrium relations This offers technical diffi 
culties and results are not yet available 

Certain substances, which can be shown to de 
naturate egg albumin, differ from urea in that their 
solutions exert little or no disjxirsive action upon the 
denatured product Thus, whatever the relative 
concentrations, when such substances are present in 
amounts sufficient to denaturate actively, the product 
separates rapidly as a precipitate Urethane presents 
a case of this kmd 

If a concentrated solution of urethane bo gradually 
addod to an albumin solution, a point is reached 
at which precipitation begins immediately If then 
the mixture be allowed to stand, denaturation anil 
separation of the product proceed rapidly, and a large 
proportion of the protein will be denatured in the 
course of a few minutes Thus to a 5 per cent 
albumin solution (pH 4 8) urethane in strong solution 
was added at 20° C Precipitation began when the 
mixture contained 18 per cent urethane and in ten 
minutes the precipitate (a typically denatured product) 
was oentnfuged, washed, and weighed It amounted 
to 59 per cent of the original protein Like urea, con 
centra ted urethane acts very rapidly at 0° C It 
denaturates, though more slowly, when a solution 
contains 10 per cent or lees 

Thiourea also denaturates while displaying little 
dispersive power To separate samples of 4 per cent 
albumin solution at pH 4 80 thiourea was added 
to saturation (9 per cent) On standing at 17° C 
precipitates separated and were weighed at successive 
intervals After 15 minutes about 12 per cent after 
3 hours 25 5 per cent, 24 hours 02 per cent, and after 
48 hours 80 per oent of the protein proved to be 
denatured 

Although the effective concentrations of the de 
naturants undei discussion is high, it is scarcely 
likely that a ‘ lyotrope ’ action plays any dominant 
part in prbduoing their effects The phenomena 
differ of course m fundamental aspects from that of 
1 salting out ’ by electrolytes 
The simultaneous preeenoe of electrolytes in solu 
tion, though, on the whole, tending to diminish its 
velocity, does not seem to exercise an important 
“ e upon i lenaturation by urea, at least in the 
molar o inoentrations which alone have been 
tned It is possible that a study of their effects m 
higher concentrations might throw some light upon 
the process 

One other circumstance associated with the pheno¬ 
mena under discussion should be mentioned Using 
the green line of the mercury vapour lamp, the optical 
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rotation of protein solutions was found to increase 
(after making due oorreotion for the resultant change 
of volume) more than threefold when saturated with 
urea In three separate experiments the rotation 
was increased to 3 25, 3 40, and 3 SO times its original 
value in water I refer to this here meiely as a fact 
empirically established 

Srrum Protfins 

Fewer observations have been made upon these 
and less sjiace must be given to their description 
Attention must first be directed to the circumstance 
that blood proteins, unlike egg albumin, do not when 
denatured by any form of treatment yield a nitro 
prusside reaction direct If, however, the denatured 
products are afterwards exjioeed to reducing agonts, 
they then give a colour reaction which is intense 
rhe most convenient method of demonstration is to 
add a small quantity of potassium cyanide to the 
solution of denatured protein, or to soak a precipitate 
or gel m a 1 2 per cent solution of cyanide before in 
each case, dissolving a little solid nitroprusside m 
the fluid A justifiable assumption is that the pre 
cursor of the active thiol group is a disulphide group 
ing not present in the native protein but established 
on denaturation The effects of cyanide, etc , are 
exactly similar to those observed in the case of 
< ystine and its conversion into cysteine • 

If native scrum (horse or sheep) or solutions of 
separated albumin and paraglobulins be saturated 
with urea and the mixture allowed to stand for a few 
minutes m the presence of a little potassium cyanide 
the addition of nitroprusHide solution (plus ammonia 
if the solution be not sufficiently alkaline) will then 
produce an intense colour reaction 

Serum or its separated constituents (the behaviour 
of euglobuhns has not been studied) on evaporation 
with denaturants on the lines described for egg 
albumin whether the pH be that of native serum or 
reduced say to 5 behave similarly to the latter 
Substances which denaturate the one protein act 
upon the other those which fail in one case fail in all 
When however their behaviour is obseived in 
solution it becomes clear that the blood proteins are 
definitely moie resistant to denaturation on those 
lines than in ovalbumin It is noteworthy that the 
difference is more marked when the influence of urea 
itself, is in question than m the case of, say, urethane 
with its smaller dispersive power 

Serum in its native condition or when brought to a 
pH of the order of 5, if saturated with urea, sots 
in a few hours at room temperature, and somewhat 
moie lapidly at 37” C , to a jelly and so in strong 
solutions do HOiuin albumin and globulin Such 


| jellies treated as described above give an intense 
nitroprusside reaction, but only gradually after more 
prolonged standing do they show the resistance to 
redispersion into sols, which is oharactenstio of oval 
bumin gels Nevertheless, diluted serum or solu 
tiona of serum albumin or paraglobulm containing, 
say, 4 5 per cent protein, when mixed with suoh 
concentrations of urea as will rapidly denaturate 
ovalbumin, yield even after several hours' standing 
no precipitate on dilution or dialysis, and show no 
signs when dialysed free from urea of having assumed 
the characters of the susjiensoid condition This 
remains true if the pH of the solutions before or after 
adding the urea is brought to near the isoeleotncal 
point of the proteins when denaturated by heat, 
5 5 4 Observations giving these results have been 
made with the proteins of sheeps blood and with 
crystallised albumin from horse serum Only after 
remaining many days in contact with urea do the 
blood proteins show evidenoe of more oomplete de 
naturation On the other hand, their solutions when 
mixed with high concentrations of urea give at once 
after treatment with cyanide an intense nitroprusside 
reaction It would seem as though these proteins 
undergo with readiness the chemical changes which 
in all cases are associated with denaturation, but the 
colloid particles of tho product are more resistant 
than those of egg albumin to the dehydration which 
chaiaetenses the change from the lyophil to the 
lyophobe condition 

Easily to be demonstrated, however, is the denature 
tion of blood proteins under the influence of urethane, 
especially, but not only, when they are brought near 
to thoir isoelectric point The following figures are 
illustrative Dialysed and filtered sheep serum was 
brought to pH 4 86 and urethane (0 3 gm jier f c ) 
added After 1 hour at 20° C 22 5 per oent of the 
total protein was denaturated and after J hours 
41 0 per cent With thnee the concentration of 
urethane 43 5 jier cent was denaturated in 1 hour 
The process is clearly much slower than in the case 
of ovalbumin 


It is with intention that these notes have been 
confined to a simple description of observations which 
are themselves of a preliminary kind Points of 
theoretic al interest can scarcely fail to bo noted, but 
at present they lack quantitative investigation It 
has seemed worth while to give tlm indication that 
tho phenomena in question are worthy of such 
investigation Certain quantitative studies are being 
made m the Cambridge School of Biochemistry 
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Imperial Horticultural Conference. 


Tmpenal Hoitioiiltuial Conference arrangid by 
the Imperial Bureau of biuit Production, met 
at tho house of the Royal Society of Arts on Aug 6 7 
The pajHrs piesented to the Conference were 
grouped according to the aspect of horticultuial work 
discussed In the group dealing with field oxpen 
mentation Mi 1 E Hoblj n, of East Mailing, state d 
that the failure of c arbor research on fruit tieos was 
due to (I) the inherent variability in the trees them 
selves, (2) variation duo to outside causes These 
causes of euor can now be eliminated by the adapts 
tion of statistical method to known material raised 
olonally Prof E E Cheesman, Imperial College of 
Tropical Agriculture, Trinidad, stated that the same 
inherent variability is markedly noticeable in tropical 
crops, which are largely cross fertilised and hetero 
tygous Here, too, in dicotyledons, clonal propaga 
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under investigation at the Imperial College at Tnu. 
dad In the subsequent discussion, emphasis was laid 
on the desirability of close contact between the 
statistician and the horticultuial worker, and on the 
importance of the close observation of individual 
trees in horticultural experiments 

Dealing with the application of the pure sciences to 
horticultural problems, Prof B T P Barker, Long 
ABhton Research Station, Bristol, remarked that 
chemistry can help the cider industry, particularly by 
determining the constituents of the apple, apples 
othei than pure eider varieties can be used to supple 
ment these Investigations are in progress on the 
substitution of centnfugmg for filtering Prof 
V H Blackman, Imperial College of Scuenoe and 
Technology, London, said that the physiological study 
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of the effect of external conditions on horticultural 
crops is complicated by the mterrelationabip of 
venous factors The solution of the stock scion 
problem may possibly he m some balance of processes, 
for example, ensymio action, or of ratio of assimila¬ 
tion to respiration 

Hie discussion of methods of fruit storage oooupied 
the whole of the final session Dr Franklin Kidd, 
Low Temperature Research Station, Cambridge, 
divides the problems into two groups (1) those 
concerned with reduction of wastage and improve¬ 
ment of quality, using present methods, (2) those 
connected with the evolution of new methods Local 
testing of storage qualities is desirable, as is also 
investigations into trade practice in handling between 
producer and consumer The effects of numerous 
volatile substances m the atmospheres of stores need 
further investigation Dr A Home, Imperial College 
of Science ana Technology, London, dealt with the 
infection and invasion of the apple fruit by fungi and 
their effect on storage quality The presence of high 
fungal numbers and many pathogenic forms in an 
orchard are m certain cases associated with con 
Siderable wastage under ordinary storago conditions, 
and low numbers and few pathogenic forms with 
little wastage Resistance to invasion differs greatly 
Miss H K Arohbold, also of the Imperial College of 
Science and Technology, showed that prolonged 
storage life of the apple is generally associated with 
a slow rate of loss of oxidisable material in respiration 
Time of picking greatly influences the chemical com 
position and hence the storage qualities of the apple 
Mr R G Tomkins Low Temperature Research 
Station, Cafnbridge, discussed the biological effect of 
atmospheno humidity on fruit in storage, noting its 
possible success in checking certain rots, its valuo in 
prolonging storage life, and the practical difficulties 
met Mr Meinon Thomas, Armstrong College, New 
castle, descubed the condition known as ‘ aldehyde 
poisoning ’, this condition can be distinguished from 
brown heart by chemical analysis The problem is 
proving to be of considerable economic importance 

The papers presented to the Conference will be 
published in full by the Imperial Bureau of Fruit 
Production 


The Egyptian Lily 

F Ancient Egypt for September 1929 (2nd ed ), 
recently issued. Sir Flinders Petrie publishes the 
result of a comparison of some two thousand dated 
and placed examples of the use of the lily m decorat 
ive art The study was undertaken with the view 
of demonstrating that deooration being arbitrary, 
unlike objects of utility which may be invented and 
reinvented any number of tunes, in its resemblances 
it is of great value as an indicator of the movements 
of trade, of culture, of conquest, and of raoe The 
comparative study of decoration thus gives an organ 
used method of research into ages which are without a 
record 

The lily motive seems to have originated m Crete 
It is used m Middle Minoan III about 2800 b c 
on the great jars of Knossos and on fresca It 
was here a natural group, but by about 1600 bo it 
was modified It appears m late Helladic of about 
the same tune, and with a Ism natural form about 
1400 b o There is a form in Rhodes which suggests 
that the plant waa not well known there The Cretan 
form passed into being merely a flower , but m Egypt 
it became fixed in its botanical aspect of the parts, and 
tins permanent type went through immense changes 
The detail is much more precise than on the Egyptian 
paintings. * 


In various examples different types of simplifica¬ 
tion are shown In Hauran the different parts 
are maintained, but they are wildly changed m an 
examplo from Cyprus In Persia the tipe of the 
spathe beoome a bunch of dates An Italian form at 
Vulci brought m sprays, and such a form passed to 
India, where calyx and spathe survived A curious 
bowl form, proved by examination of transition forms 
to be the Assyrian form borrowed from the Hittite, 
was borrowed by Cyprus, where again the old parts 
were put together differently on the top of an Iomo 
column of Assyrian origin A bowl pattern was 
brought from Cyprus or North Syria into Italy, and 
two patterns which can scarcely be separated from this 
stage turn up at Athens and Mathura, India An 
inverted form appears to be a Phamcian importa¬ 
tion into southern Etruna 

When the form was used either waj up, there 
was more licence in the employment of leafage 
Of this typo a derivation appears in northom 
pre Roman France, which thus must be the result 
of trade The Italian form passed back to Crete 
In classical times various forma are found about 
Rome, and by trade passed to India, appearing 
in the caves of Ajunta Latoi still it survived at 
Ravenna and was worn out finally in the eighth 
century at Rome and at Cividale Thus the lily as a 
decorative motive originated m Crete before 2000 
B c , coming thence to Egypt it passed by 1400 B o 
to the Hittites and on to Assyria as a tree pattern 
Thence transformed by ignorance it reached Cyprus 
and so camo by Phoenician trade to the liber, and 
spread northwards from Rome, naturalised m Italy 
as a foliage form and finally a group of relief 


Histone Natural Events 

Sept 8, 1900 Galveston Hurricane—The hurri¬ 
cane oi bept 1 12 1900, is described as the most 

severe storm which ovor occurred in the United 
States After travelling westward south of Haiti, it 
curved to the north across Cuba and nearly to Florida 
There it turned again to the west north west, and 
growing m intensity, struck the coast of the United 
States near Galveston on Sept 8, after which it passed 
inland and rapidly broko up Galveston is built on a 
low sandy island about thirty miles in length and two 
to three miles m width, and the city was completely 
wrecked The anemometer recorded a velocity of 
100 miles an hour when it was blown away at 2 r m , 
but the velocity increased steadily until 8 pm, at 
which tune the corrected barometer reading was 
963 mb (28 44 in ) The storm raised the level of the 
sea by IS 20 feet, and the whole island was flooded 
Nearly half the houses were completely destroyed by 
wind and sea, more than 6000 people were killed, and 
property to the extent of 30 million dollars was lost 
Enormous losses of life and property were also re¬ 
ported from the coast of the mainland, but owing to 
the Weather Bureau warnings, only two ships were 
lost 

Sept 9, 1897 Typhoon in Sea of Japan —A violent 
typhoon travelled along the east ooast of Japan, 
causing enormous damage At Tokyo the wind 
reached a velocity of 128 miles per hour in squalls 
from the south Many ships were lost, on land 
many houses were blown down, but the greatest dam¬ 
age was done by the typhoon wave, which flooded 
large areas and more than 5000 houses 

Sept 10-13, 1898 West Indian Hurricane—A 
violent hurricane pn —nd just south of Barbados on the 
evening of Sept 10, oroseed St Vincent on the 
morning of Sept 11, and continuing northwards. 
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pamed east of Sombrero on Sept 18 On Barbados 
11,400 houses were swept away, about 115 lives lost, 
and 50,000 people rendered homeless On St Vincent, 
which expenenoed the full force of the storm, every 
exposed building or tree was blown down and 200 lives 
were lost The ram was very heavy, amounting to 
4 05 in between 9 a m and noon on Sept 11, prob¬ 
ably as much fell between noon and 3 pm, but the 
ramgauge was destroyed The ram filled the mountain 
toi rents and whole villages were swept away All 
shipping was destroyed At St Lucia an avalanche 
filled a valley for 3 miles, burying houses and estates 
A curiosity of the storm was that at Kingstown, St 
Vincent, the ram which fell was hot and stinking, and 
rotted clothes exposed to it, it may have come from 
the crater lake of Soufn^re 

Sept to, 1899 Alaskan Earthquake This was 
one Of the world s great earthquakes, for it disturbed 
an area of peihaps If million square miles At the 
time little was known about the earthquake for the 
central district was almost uninhabited (six years 
later, however, the evidence of remarkable changes of 
elevation was still visible m raised beaches and in the 
bands of dead barnacles adhering to the cliffs These 
showed that the coast was uplifted from a few feet to 
47 ft 4 in Variations m the amount of elevation 
revealed the existence of a number ol faults that 
divided the cruBt up into blocks, the tilting of which 
gave nee to the earthquake 

Sept 10, 190a Hailstorm near Maidstone Great 
damage was caused to the hop crop m the districts 
around Maidntono by a violent hailstorm, accompanied 
by thunder The hail m many places stnpperi the 
plants of all foliage, and the heavy tain even washed 
away the poles 

Sept io, 1903 Gale over British Itlea —During the 
evening and night of Kept 10 a deep barometric de 
pression passed rapidly across Ireland and northern 
England In its fiont the barometer fell at the late 
of nearly 6 mb (1 4 in ) an hour, and pressure in the 
centre was so low oh 975 mb (28 8 in ) On the south 
coast of England the gale had a lemarkable effect on 
the autumn vegetation, which was scorched brown 
curled, and shrivelled up, oven at places in the lee of 
the downs, several miles inland Tins effect can 
scarcely have been caused by salt spray, as the storm 
was accompanied by very heavy rainfall 

Sept ix, 1806 Hurricane in Porto Rico One of 
the severest hurricanes on record in the southern part 
of the island of Porto Rico occurred on this date 
Many churches and a large jiortion of the houses were 
damaged, fruit trees were destroyed, and rivers over 
flowed their banks, destroying much property At 
ban Juan shipping suffered muih loss 

Sept 13,1717 Triolet Glacier Outbreak—A great 
moraine at the end of the glacier of Triolet, at the 
bottom of Val Ferret, broke up in the night, and an 
immense amount of d6bns, mixed with water and 
enormous blocks of ice, covered all the ground sur 
rounding two chalets Since then the fertile plain on 
which these chalets were situated has been covered 
by ice 

Sept *3. Highest Recorded Temperature — 

At Aruiain theseim doseitplamof Jefara, in northern 
Africa, between the coast of Tnpohtenia and the 
interior plateau, a maximum temperature of 136 4° F 
was reoorded on Sept 13, 1922 This is the highest 
shade temperature ever recorded by a tested ther 
mometer exposed under standard conditions, and is 
2 3 s F higher than the previous record at Death 
Valley, California on July 13, 1910 The site of the 
station is m a shallow basin which becomes highly 
heated by the sun’s rays 


Societies and Academies. 

Pabis 

Academy of Sciences, July 10—The president 
announced the death of A T Schloesing, member of 
the Section of Rural Economy —Ch Maurain, Mile 
G Homery, and G Gibault The vertical atmosphetno 
current At the Val Joyeux Observatory tfie eleotnc 
field is measured continuously and the conductivities 
r orresponding to the positive and negative ions 
measured three times daily Tables are given show 
mg the values of the vertical currents deduced from 
these data—J Courrigelongue and H Msugein 
Some experiments on auto oscillation and autorota 
tion of immersed plates —Edgar Pierre Tawil 
btationaiy ultra sonorous waves made visible in 
gases by the method of stria A description of an 
apparatus capable of rendering visible the stationary 
waves produced m air by a piezo elect no crystal 
Photographs are given Herculano de Carvalho 
The presence of uranium in mineral waters The 
uranium radium ratio Uramum determinations have 
been marie m waters from fivo springs, the amount 
found being of the order of 10 • gm per litre There 
was no constant ratio between ladiuni and uranium 
•—F Bounon and Mile O Hun The determination 
by the boiling method of the aflimty relative to 
the formation of the complex ammonium iodide 
cadmium iodide - Aumirai and Temiuer The 
apectrophotometnc study of the cupupyridine ion 
in aqueous solution —Mme Ramsrt Lucas and J 
Hoch The configuration of molecules in space The 
absorption in the ultra violet of the acids C.H. (CH.), 
(O OH, (CO OH), and the hydro 

carbons G,H, (CH,), C.H, Sdbastien Sabetay and 
Jean Bleger The chromic oxidation of the cyclane 
polyols By the oxidation of quinite m acetio an 
hydride solution by chromic anhydride, cyolohexan 
dione is obtained in good yield (56 per rent theoretical 
yield) its physical properties and chemical reactions 
are givon —Charles Dufraisse and Manui Badoche 
Researches on the dissociable organio oxides the 
transformation of oxyrubreno into a non dissociable 
isomer, iso oxyrubreno A probable formula is 
assigned to this oxide, but it is still difficult to suggest 
a formula for oxyrubrene which explains its property 
of dissociation with liberation of oxygen—Marcel 
Solignac The mineralogical ohaiacters of the oolitic 
mm mineral of Djebel el Ank, southern Tunis — 
Jean Lugeon Measurements of the ionisation, of 
the electric field, and of atmospherics on Mt Blanc 

Gbacow 

Poliah Academy of Scisnce and Letters, June 2 — 
C Zakrzewaki and D Doborzynaki borne remarks on 
the dielectric polarisation of the elements The di 
electric polarisation of elements not belonging to the 
seventh group of the periodic system is independent 
of the temperature, and the moleoulee of these elements 
do not possess electric dipoles The polarisation of 
elements belonging to the seventh periodic group 
depends on the temperature, and this polai isation 
can be express e d by the well known Debye formula — 
Wlsd Gorczydskl The maximum values of the 
intensity of the solar radiation observed on oceans 
and in other regions of the earth Whilst Hie ocean 
values do not exceed 1 4 eal at normal incidence, 
1 4- 1 5 cal is obtained on the plains and 1 7 cal in 
an oasis of the (Sahara Still higher maxima are 
observed at high altitudes —H Lachs and J Bicsyk 
The determination of the eleotrokmetic potential with 
the aid of the method of the e m f of filtration — 
B Cbrobacxak The phenomena of correlation in 
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wheat and the theory of associations in chromosome* 
—A Oasscki The oxygen in the venous blood of 


Sydney 

Linnean Society of New South Welei, June 25 — 
J R Malloch Notes on Australian Diptera (24) 
This paper completes the notea on Tachinid® Species 
belonging to the tribes Actum Linnemynni Lylin 
dromyiun and Tachimm are dealt with Twelve 
genera, one subgenus and forty six species are de 
scribed as now and a new name is suggested for 
Phoroceroaoma preoccupied —G H Hardy Fifth 
contribution towards a new classification of Australian 
Asdidee This paper revises tho tribes Saropogonim 
and btichopogonim contrasting the Australian forms 
with many of the woild i genera One new genus and 
two new species aie proposed a table of cheetotaxy, 
and a key to the genera are included — H N Dixon 
and W Greenwood Tho mosses of 1 iji Ihe mosses 
known from Fiji now total 205 species about lialf of 
these having been addtd to the list since 1917 by the 
collections made by one of the authors (W G ) This 
pajier contains record of all the known species in Fiji 
with notes of the localities from which the species 
have been collected A key is given to the genera 
found twenty seven sjieciee and five varieties are 
described as new 

Rome 

Royal National Academy of the Lincei April fl 
V Volterra Hereditary mechanics The energetics 
of hereditary mec lianics limited to the case of linear 
lieieditary actions was lecently consideied Tho 
case of non linear actions for a system with only one 
degroo of freedom is now treated —T Leri Civita 
Futthei consideration of the motion of a body of 
variablo mass G Hagen Photographed oscillations 
of the free pendulum— F Vercelh General method 
for the analysis of the penodicities m statistical and 
experimental diagiams G Silva The formula of 
normal gravity G Tizzont and G De Angelis 
Immunity against the adeno carcinoma of the mouse 
conferred bv the pulp of the turnout itself with 
addition of fonnol The phenolated vaccine previously 
tried causes mainly an anti neoplastic immunity 
whereas the formolatod vaccine results principally in 
anti toxic immunity A M Bedanda The infinity 
of prune numbers in <|uadratic foinis — G Barba 
The functional equation f( Jr )fH x ) /[/(*)] connected 
with a geometric al proble m The form of the intrinsic 
equation of a cun e in order that this may be similar 
to its evolute w considered P Cattaneo A class 
of cyclic varieties —I J Schwatt rho development 
of 8ec*£ in Maclaunn s series—A Belluigi The 
topographical c orreetions in FotvOs remainders — 
E Segri (statistical calculation of the spectrum of 
cm ionised atom The statistical method is applicable 
to the constiuction of the spectrum of an ionised atom 
from the atomic number and tho degree of ionisation 
Even with highly ionised atoms the method furnishes 
satisfactory results —G Baxgellini and A Grippa 
2 5 Dibromoanisidinc This oompound and several 
of its derivatives are described G Bargellini and F 
Madesam 3 5 and 2 6 Dibromoanisidmes Bro 
agnation of acetyl p anuidine yields the acetyl 
derivative, not of 3 5 , but of 2 5 dibromoamsidme 
— G Natta Crystalline structures of hydrogen sul 
phide and hydrogen selezude (1) X ray investigation 
inchoates that hydrogen sulphide and hydrogen sele 
rude crystallise m the cubic system F or the former, 
the side of tho unit oell is 5 778 ± 0 003 A and its 
volume 192 9 x 10 M c o On the assumption that the 
unit cell contains four molecules and that the weight 
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of the hydrogen atom is l 65 x 10 M gm the density 
of solid hydrogen sulphide at -170° ib calculated to 
be 1 180 —G A Barbierl Reduction of silver fern 
oyamde by means of ferrous sulphate Under suitable 
conditions forrous ions may reduce femeyanogen 
ions even in acid solution Tins reaction is applicable 
to the determination of ferncyamdes —S Viaco 
Action of the latex of Fxcua cartcct on proteins ihe 
action of tins latex on tho proteins constituting the 
albumen of hens eggs does not proceed beyond the 
formation of products of the character of secondary 
proteoses—S Sorrentino The older formations of 
Monte S Calogeio and of Nadure near Sc lacca L 
Maddalena btudy of a phenomenon exhibited by the 
Aurisina stono used foi coveting walls When this 
stono is used for outsulo constructional wc rk yellowish 
rusty s|>ots often zoned gradually develop on it and 
after increasing in dmmetei to 15 20 cm slowly fade 
and finally almost dwapjicar 1 his phenomenon is due 
to tho formation of colloidal iron hydroxide (liydrosol) 
by the oxidation of the pyntes piesent to fetrous 
sulphate and interaction of this with the lime of the 
mortar in presence of slightly alkaline water Moisture 
easily transports the colloid to the outer surface of the 
porous stone whoro it is first fixed as hvdrogel by 
e\ajxiration of the water and later washed away by 
the mechanical action of ram C Artom Otigm 
and evolution of partliogenesis in Arternta aaltna 
dtplmde of Cette P Pasquim and G Meldoleu 
Investigations on radio sensitivity in tho development 
of the eggs of amphibia (2) Specific, alterations and 
wcondaty malformations fiom differential radio 
susceptibility in liana isculcnta —N A Bsrbien 
Improvement in the metabolism of plants by physio 
logical culture without alteration of tho soil F xpen 
merits with CattUya maire beans potatoes sugar 
boot etc confirm tho advantages of the author s 
method of homogonoous mineral culture wlmh con 
sists of localised application of a mixtuie of the Boluble 
and insoluble Ralts existing jirefoimed in the j lants 
in the amount required by tne whole cf the crop 
V Rivera Radiation and growth m plants develop 
ment under a leaden screen 

Washington D t 

National Academy of Sciences {Proc Vol 16 No 5 
May 15) A E Navez On tho distribution ot 
tabular roots in C ci ba (Boinbacaccae) In Cuba the 
so called buttress oi tabular roots of these trees grow 
pnncii>ally on the sides struck by the dominant winds 
the largest generally in the NF I NL direction 
The roots aro resistance cables rather than but 
tresses Erneat Glen Wever ancl Charles W Brajr 
Action currents in the auditory neive in response to 
acoustical stimulation A decerebrated cat was 
used and electrodes plat ed on the exposed auditory 
nerve bound stimuli applied to tho animal a ear set 
up action currents which when amplified produced 
sounds in a telephone apparently identical with the 
original stimulus bpeecli was transmitted with 
groat fidelity response was obtained with frequen 
oiee between 125 and 4100-per seccnd Frequency of 
response is correlated with frequency of stimulation 
—Robert K Nabours Mutations and allolomor 
phiam in the grouse locusts (Tettigid®, Orthoptera) 
- F H Murray The electromagnetic field exterior 
to a system of perfectly reflecting surfaces A mathe 
matical discussion —Louis S Kassel Ihe rates of 
second order gas reactions A theoretical discussion 
based on the assumt>tion that the chance of reaction 
at a collision increases with energy of collision — 
Ernest W Brown On the prediction of trans 
Neptunian planets from the perturbations of Uranus 
—Edwin H Hall The reaction isochore equation 
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Fertilisers and Soil Fertility 

HE extent to which the phoephatic fertilisers 
have dominated the outlook of farmers all 
the world over is well seen by the fact that when 
a country first embarks upon anything approach 
ing a large scale use of artificial manures it is the 
phoephatao fertilisers that are almost invariably 
employed, to the practical exclusion of all others 
This is understandable and within certain limits 
entirely reasonable for when rainfall and sunshine 
are adequate and where leguminous plants can 
thrive abundantly a deficiency m phosphates is 
often the sole hunting factor to greatly increased 
production and under these conditions phosphates 
frequently occasion results of such a pleasing magni 
tude that the fanner is perhaps naturally not m a 
hurry to look for methods of still further increasing 
his productivity—although of course it seldom 
happens that the addition of phosphates is all that 
is necessary to produce the highest yields obtain 
able 

Thus for example in a pastoral country like 
New Zealand in the main with abundant rainfall 
and conditions potentially favourable for the spread 
of leguminous plants the benefits from phosphatio 
manures have been enormous and the increase in 
their use during the last decade very remarkable 
while in the case of those areas in the wheat belts 
of Australia where the methods of fallow practices 
have been perfected and water conserved to the 
maximum it has been found remunerative to 
increase the dressing of superphosphate very 
appreciably above the amounts that were originally 
considered adequate 

The position of South Africa (the Union and 
Southern Rhodesia) is perhaps unique and agn 
cultunsts —not only of that continent but also of 
the world at large—should denvo inspiration from 
Sir iredenok Keebles critical survey* of the 
fertiliser position part of which appears elsewhere 
m this issue (p 417) and more particularly from 
the penetrating suggestions he makes as to the 
problems which South Africa sets the scientific 
investigator for solution 

Sir Frederick has had the advantage of studying 
extreme conditions In South Afnca as he tells us, 
not only are enormous tracts subject to slight pre 
cipitation, but also mineral deficiency is umversa 
—and, we might add, leguminous plants are not 
abundant, for there, unlike New Zealand, wild 
white clover has not run not, and, unlike large 

• Aoieoltaml Frbbkmt In Sooth Africa Paper read before 
SocUmM (AgrienHntejof the Biftleb Aeeodatloa it Bdetol on Sept » 


NATURE 


[September 13,1930 


areas in Australia, a host of little European annual 
clovers have not become tantamount to wild plants 
What are the limiting factors to a satisfactory scale 
of production m South Africa * This is the question 
Sir Frederick has set himself, if not to answer, at 
least to explore, not, he thinks, by any means 
necessarily the scant precipitation, but rather the 
inherent deficiency m plant foods—first ancf fore 
most an acute deficiency m phosphates and m lime, 
and secondly, a deficiency m nitrogen 

From the point of view of grassland, the effects 
of drought are no doubt greatly accentuated by the 
prevailing mineral deficiency, which must tend to 
stunt even the native vegetation and render colorn 
sation by a more desirable and nutritious flora 
impossible, and in this connexion it is probable that 
a scarcity of available nitrogen must rank with a 
scarcity of phosphates as a contributing factor of 
no mean importance That this is indeed the case 
is rendered the more likely from the results of 
experiments recently conducted in Great Britain, 
which have shown that in dry seasons it is the 
pastures manured with a complete and well 
balanced combination of fertilisers that not only 
maintain the highest productivity, but also suffer 
the least damage It is significant, too, and corro 
boratory, so far as it goes, of Sir Frederick's far 
reaching thesis, that it is scarcity of plant food 
rather than of water that is the outstanding cause 
of low productivity in South Africa that expen 
ments with which we have been concerned on soils 
of vtrv low ft rtihty have shown that the difference 
between success and failure in the establishment of 
new sward forming plants, through the intermediary 
of seeds, may turn upon the application of a com 
plete and well balanced manunal dressing at or a 
little before sowing Sir Fredenck adduces cogent 
reasons in support of his view that the South 
African grasslands are not only on the face of it 
likely to be, but also m fact are, nitrogen starved , 
and by reference to small scale experiments con 
duet&d by Mr T D Hall, shows that these grass 
lands, despite the inherent deficiency in phosphates, 
none the less show a remarkable response to 
ammonium sulphate when applied by itself—the 
response, however, being greater when the added 
nitrogen (in sufficient quantity) is supported by 
phosphates, and greater still when supported by 
phosphates and lime 

The position that clovers may possibly be made 
to take in the improvement of South African grass 
lands, in our view, therefore, deserves greater 
emphasis White clover, for example, is by no 
means unknown m the Uiuon, and it is more th*n 
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probable that by sowing the seed in conjunction 
with heavy phosphating this all-valuable pasture 
plant, or for that matter some kindred legume, 
might be established on a telling scale, and conse 
quently we should like to see added to the expen 
ments and researches that Sir Fredenck suggests, 
trials with a large number of species and Bfcrains of 
leguminous plants , but further than this, Buoh 
trials should m all cases be supported by inocula 
tion, for it is more than probable that the organism 
appropriate to the several legumes is but spanngly 
present or totally absent, in these mineral deficient 
soils On the evidenoe placed before ub, there would 
seem to be little doubt that the careful balancing of 
manunal ingredients will have to play a more than 
usually important rdle in the improvement of South 
Afncan grasslands, but the economic prospects will 
be greatly enhanced if by proper manunng it is thus 
rendered possible to introduce better species of 
plants, and especially if these can be made to include 
legumes, the successful introduction of which would 
not only add to the nitrogen calcium content of the 
ration offering to the grazing animal, but also react 
economically on the nitrogen phosphate balance 
that the scheme of manunng adopted should aim 
to maintain 

With regard to the grasses, no preconceived 
reservation should be made as to what species 
might prove valuable thus for certain difficult 
situations in New South Wales such an unlikely 
grass as tor grass (Brachy podium pinnaium), which 
is nothing but an objectionable weed in Bntarn, 
has been shown to be of possible value and worthy 
of more senous tnal, while on soils as deficient m 
minerals as those of South Afnca, creeping soft 
grass (Holcus mollis), perhaps the loast desirable 
of grasses in Bntish pastures, might prove to have 
a certain, though probably very limited, application 

The extreme poverty of South African soils m 
organic matter must tend to createan unsatisfactory 
soil condition from the bactenologioal point of view, 
and this leads Sir Fredenck to the opinion that the 
chief chemical rdle of orgarno matter is perhaps to 
supply carbon for the soil baotena, and that a sub 
stance nch m orgarno carbon should contnbute to 
complete fertilisers To make good, so far as pos¬ 
sible, the humus deficiency of these soils is obviously 
of the first importance, not only to maintain soil 
fertility, but also, perhaps almost equally, as a 
means of ameliorating the influence of drought, and 
consequently the farmer needs to adopt a system 
of management which will so far as possible augment 
the plant residues returned to, or retained in, the 
soil 
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Thus in this connexion the time of application 
of nitrogenous fertilisers m support of phosphatic 
manures is perhaps as important as its presumable 
effect on the plants ability both to collect and 
utilise water to the best advantage since the root 
system (the development of which is favoured by 
phosphatio manures) of an arable crop must bear 
a dose relation to humus formation in the soil 
Consequently investigations designed to establish 
the most water economising scheme of manuring 
applicable to different crops should go beyond 
merely an exploration of the factors which influence 
the eoonomic use of water by the plant m the pro 
duction of dry matter of the part or parts of the 
plant constituting a particular crop 

The insistence on the significance of humus 
deficiency adds emphasis we think to the import 
anee of a crop like lucerne in the economy of South 
African husbandry and the more so if as Sir 
Frederick considers probable the nitrogen fixing 
organism associated with the wattle (another legu 
minous plant) is also capable of bringing the phos 
phates of the soil into organic combination The 
growing of lucerne does not however represent 
the only cultural means of increasing the h 
jontent of arable soils the same end could be 
achieved by maintaining leys consisting of other 
plants or by encouraging in the first instance by 
the purposeful sowing of seods and the generous 
application of manures a volunteer flora of annual 
grasses and clovers such as undoubtedly contributes 
to the fertility of the Australian wheat belts 

On the balance there would seem to be evidence 
to suggest that the evolution of high fanning in 
Australia and m South Afnoa presents something 
m the nature of an antithetical parallel In 
Australia it was when the husbanding of water by 
improved fallow methods became well understood 
that the need of artificial manures (still chiefly 
phosphates) was fully appreciated and the poten 
tial usefulness of the alien annual flora realised 
in South Africa perhaps it will be when the 
deficiencies m plant foods have been artificially 
rectified that an impetus will be given to further 
endeavour m the direction of conserving moisture 
and to the introduction of valuable Bward forming 
and humus creating plants 
The problems of the two countries are in many 
respects very similar and Sir hredenoks final 
suggestions though made to the geneticists of 
South Africa are equally applicable to those of 
Australia as indeed they are in their broad imphea 
tiona to the whole body of economic plant breeders 
In laying emphasis on the desirability of discovering 
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races of maize with male inflon scenoea which will 
continue to produce pollen over a long penod he 
in fact directs attention to the need of the fertilisa 
tion affinities of our cultivated races of plants 
being m accord with the restrictions imposed by 
the conditions under which we expect them to 
grow It is probable that the chances of success 
fully inducing the spread of a plant like white 
clover through some, of the grasslands of South 
Africa would be increased in proportion as early 
and abundant seeding races could be selected for 
introduction while it is equally probable that the 
most successful pionocr plants m regions of low 
rainfall are self fertile annuals with the maximum 
ability for setting and ripening Beed quickly The 
plant breeder who seeks to take up Sir Frederick s 
challenge and to breed varieties of crops designed 
to utilise manures to the most economio advantage 
may take heart from the fact that it is undoubtedly 
true that different strains of grasses of one and the 
same species at all events react to fertilisers 
both qualitatively and quantitatively m an 
appreciably different maimer 

Future of Australian Aborigines 

I pOR some time past certain sections of the public 
in Australia have been much exercised by the 
present conditions and the future of the aborigines 
The question was brought into special prominence 
some five or six years ago by Dr Basedow the 
anthropologist on his return from one of hiB 
expeditions to Central Australia As a result of 
his observation of conditions among the aborigines 
on that occasion he organised a number of public 
meetings in Adelaide and elsewhere and aroused 
a public feeling sufficiently strong to secure the 
setting aside by the South Australian and Western 
Australian Governments of a reservation for the 
aborigines of 62 000 square miles lying across the 
boundary of the two territories 
There is however reason to believe that the 
hopes for the amelioration in the condition of the 
aborigines then entertained by the promoters of 
the movement have not been fulfilled and it has 
been stated categorically by Prof Wood Tones in 
an address to the Australian Association for the 
Advancement of Science that the provision for 
bidding the granting of concessions for the ex 
ploitation of minerals within the reserved area has 
been deliberately ignored by one of the govern 
mente oonoemed At present the aborigines come 
under the respective State governments each of 
which has its own Protector of the Aborigines with 
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a subordinate staff but there has been a strong 
expression of opinion that the care of the aborigines 
should be under the Commonwealth Government 
Recently the Commonwealth Government has 
had under consideration certain recommendations 
made by Mr J W Bleakley Chief Protector of 
the Aborigines for the State of Queensland dealing 
with the aborigines and half castes of North Aus 
tralia and Central Australia Mr Arthur Blakeley 
Minister for Home Affairs has now made known 
the decision of the Commonwealth Government 
on the proposals after taking into account recoin 
mendations which had been put forward by the 
Melbourne Conference of Missionary Societies and 
other bodies interested in the aborigines as well as 
the administrations of North Australia and Central 
Australia and the Department of Home Affairs 
Certain recommendations as to wages are to be 
adopted though not that which urges the payment 
of wages m goods instead of money—a point upon 
which a strong opinion has been expressed at one 
time and another m view of wasteful expenditure 
of the money wage Accommodation for workers 
is to be improved under the supervision of the 
Protectors and though the co operation i f em 
ployers is to be invite 1 m securing an improved 
moral atmosphere no extension of the existing law 
against soliciting and procuring is proposed nor 
are employers to be required to employ only the 
married The administration of the existing law 
however is to be tightened up A recommends 
tion for an aboriginal hospital contiguous to the 
general hospital is set aside on financial grounds 
for later consideration It is not considered neoes 
sary that the existing reservations lying contigu 
ously in the three States of Central South and 
Western Australia should be extended as they are 
only sparsely populated by aborigines at present 
but the Commonwealth Government is m com 
mumcation with the State governments m con 
nexion with the suggestion that the whole of the 
area in the three reserves should be placed under 
Commonwealth control The most important 
decision however is that the whole of Amheim 
Land is set aside as a reservation for aboriginals 
The decisions of the Commonwealth Govern 
ment excepting for the creation of a reserve in 
Amheim Land may seem relatively unimportant 
Actually they mark an advanoe in dealing with the 
aboriginal question upon which all who are con 
cemed with the interests of the aborigines may 
well feel cause for congratulation In a recently 
published book The Australian Aboriginal as a 
Human Being by Mr M M Bennett the case 
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for the aboriginal is temperately set out In that 
book those who will may read the grave indictment 
of the treatment of the black fellow by the white 
—all the more serious because the greater part of 
the evidence is drawn from official documents 
There can be Little doubt that unless measures 
are taken without delay m a few years the abor 
lginal will become extinct On humanitarian 
grounds this is to use a mild term discreditable 
on scientific grounds it is to be deplored From 
the scientific point of view the disappearance of 
the aboriginal even as he exists to day would 
be a calamity Spencer and Gillen saved from 
oblivion a vast amount of material whioh demon 
strated the value of the Australian evidence m its 
bearing upon the early history of society and 
culture Fven now much further study is needed 
for which the data still exist especially among 
the remoter and less known tribes A few years 
more and it will be too late the evidenoe will have 
vanished for ever 

Scientific Bibliography 

Commonwealth of Australia Council for (scientific 
and Industrial Research Catalogue of the Scten 
tific and Technical Periodicals m the Libraries 
of Australia Edited by Ernest R Pitt 
Pp xxiv + 1208 (Melbourne H J Green 
1930 ) 10« 

rilHR problem of rendering available to scientific 
-L workers the torrent of information now 
being poured out by the Press is in urgent need of 
thorough investigation Obviously the task com 
prises five processes—(1) it is necessary to ascertain 
exactly and immediately all that is published 
so that no information may be overlooked (2) 
means must be provided for collecting all the 
material in order that it may (3) be thoroughly 
indexed so that (4) complete bibliographies on 
special subjects may be supplied to research 
workers on demand and (5) they may be ablo to 
obtain the volumes containing the desired informs 
tion for study Merely to state these require 
mente is to realise that not a single one of them is 
adequately met Tet the cost of an organisation 
to deal completely with the task would not be 
much greater than that of the upkeep of one of 
the large public libraries oertainly much less than 
of some m America and until a practical solution 
to the problem as a whole has been found, sown 
tific workers must continue to waste their energy 
in useless repetition It is time that the question 
was taken in hand 
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Although however librarians generally appear 
scarcely to have realised the existence of the 
problem they are at least beginning to appreciate 
the need for attempting to make lists of published 
literature hence what may be called the union 
catalogue movement 

tnion catalogues are confined mainly to pen 
odical literature The earliest known example of 
such a catalogue appears to have been one of 
44 pages published m Milan m 1864 The German 

Gesamtverze ichnis der auslandisehen Acit 
Bchnften issued in 1914 to 1924 contains about 
14 000 periodicals filed m about 1400 libraries 
A French union catalogue Inventam des p6n 
odiques des bibhoth&quos de Pans was issuod 
by the Academy of Sciences in 1924-25 This 
catalogue n presents 115 libraries and contains 
16 000 periodicals The Swiss catalogue is en 
titled Verzeichnis auslilndischer Zeitschnften 
the third edition published in 1925 contains 
nearly ‘1000 penodicals from 387 libraries A 
Norwegian union catalogue Utenlandske Tid 
sknfter appeared m the same year con 
taming 4200 periodicals from 96 hbranes The 
Bntish catalogue known as thi World list of 
Scientific Penodicals was completed in 1927 
It is a list of upwards of 24000 penodicals con 
tamed in about 150 libraries The union list in 
Amenoa is oven larger containing about 75 000 
penodicals representing 225 hbranes but includes 
other than scientific penodicals A new odition 
of the List of Senal Publications in the Union 
of South Afnca was completed in 1927 and con 
tamed about 3000 penodicals from 44 hbranes 

The figures quoted serve to show the inadequacy 
of the provision for scientific reference in different 
countries Great Bntaui is fortunate in having 
one of the largest collections of scientific pen 
odicals But many of thi se are not av ailvble for 
loan to any research worker who mav require 
them and numbers of penodicals are not rtpre 
sonted at all 

The present work contains about 10 000 penod 
icals filed in 132 hbranes in the ( ommonwealth 
of Australia is clearly pnnted and shows evidence 
of very careful compilation The editor is to be 
congratulated particularly on having resisted the 
popular clamour for a catalogue prepared w ithout 
rules as reason panders will The prefaoo 
states The main object of the catalogue is to 
enable the research worker to ascertain readily 
where a reference met with in the course of his 
studies may be consulted A subsidiary but 
nevertheless important purpose is to serve as a 
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guide for Australian librarians to the latest methods 
of cataloguing penodicals It would be an 
enormous simpbhcation of the task of listing scien 
tifto literature if all catalogues could bo prepared 
on a uniform system so that entnes prepared 
in different hbranes could be brought together 
readily mto one alphabet As has already been 
point*d out for indexing information ho m cata 
loguing also there is need fw the adoption cf a 
standard sy stem It is encouraging to see that in 
Australia this need is recognise d 
Unfortunatoly this cannot be siud of some of 
the countries m which larger uni n catalogues 
have been prepared The public may be excused 
for asking that penodicals should be enteic 1 w here 
they may expect to find them The librarian 
knows that the first essential cf a go 3d catalogue 
is a rigid system of rulcB which shall pro\ ldo on 
place and one place onlv for a given publication 
Nevertheless some members of the piofession 
appear still to be in sympathy with Mi J G 
Cochrane who when asked before the Royal 
Commission on the Management of the Bntish 
Museum in 1850 Do vou object to rules in 
any compilation of i atalogues 1 Raid Yc s 
very much Thus a number of impirtant 
union catalogues of periodicals attempt merely 
to list periodicals under their titles with the 
result that entnis are collected ui masses under 
general headings such as Bulletin Journal 
and Report and owing ti the great vanetv 
of small changes possible m the titles it becomes 
exceedingly difficult to find tl o periodicals at all 
In the present work Mr Pitt has eliminated a 
gre at deal of confusion by re c ignismg that public a 
turns are charactcnsed more j articularly by the 
name of the issuing body than b\ tlicir titles an 1 
has entered them accordingly 'still f irthcr diffi 
culties would have been avoulel if the Bntish 
Museum rule had been folluwe cl c xactl> 

S C Bkadiord 

Landscape for the People 

National Parks and thi Heritage of 'innerj B\ 
Dr Vaughan Cornish Pp xi + 119 (London 
Sifton Praed an 1 ( o Ltd 1910) os net 
Hh appointment by the Pnme Minister of a 
Departmental Committee to inquire as to 
the desirability and the feasibibty of establishing 
one or more national parks in Bntain has stimulated 
interest in the claims of different areas to be re 
garded amongst the elect Often the claims are 
backed by local sentiment and httle more small 
Ll 
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attention being given to the minimum requirement* 
which any national park must possess if it is to 
meet the needs of the people The ideal park must 
be spacious it must bo varied in aspect rcpre 
senting many types of unspoiled Nature mountain 
and vallej moorland and forest stream and lake 
its fauna and flora also must be varied and rich 
it must be peaceful accessible and >et remote 
from the bustle of traffic and if the project is to 
make headwav in the near future it must be land 
the value of which is not exorbitant 

Di Vaughan (omish examines with the eve of 
the practised geographer the areas in Butain which 
he regards as suitable for national parks They 
are not very many in Scotland the wild regions 
of Glen Affnc the Cairngorms and the Ouillin Hills 
of Skje in Walts Snowdonia and in England a 
variety of aspects from the moorlands of Tynt dale 
adjact nt to the Roman Wall and the wilder scenery 
of Lakeland to areas of special and restricted 
character such as the Norfolk Broads Dartmoor 
the South Downs the New Forest and the ioiest 
of Dean and the sea cliffs of Pembroke and North 
Cornwall 

In t numerating the characteristics and merits of 
each of these regions Dr Cornish restricts con 
suit ration to the scenic aspects on the ground that 
he is dealing with sanctuaries of sceneij for the 
preservation of the sense of communion with 
Nature on the part of our people It is an un 
fortunate restriction for it ignoics the fact tliat to 
many the sense of communion with Nature is bound 
up with observation of the plants and animals of 
the < ountry natural history and natural sctniry 
march side by side How can one assess the value 
of thi (airngorms as a national park without 
discussing the interests of the unique primeval 
pine woods of Rotluemure bus and Glen More 
(simply mentioned as forests ) or the outstanding 
members of its fauna red deer and roe and Arctic 
hares its golden eagles ptarmigan dotterel green 
shankB and Hnow buntings * It was for good 
reason that the terms of reference of the National 
Parks Committee included fauna and flora * and 
the omission of this aspeet of the question limits 
the value of the analysis presented m this volume 

We know that specialists m botany and natural 
history have declared that preservation of fauna 
and flora is incompatible with the full play of a 
national park and the author concedes this point 
But from our knowledge of the expert egg collecting 
which now takes place without let or hindrance 
m that area we are convinoed that the rare birds 
would be safer under the watchful eyes of the park 
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wardens so also would it be with the wild beasts 
As for the people they themselves recognising 
their heritage and the danger it would run from 
selfish molestation will become the best protectors 
of flowers and animals 

A strong plea is made for the preservation from 
the spread of the Roaside bungalow so encouraged 
by modem ease of transport of goodly strips of 
sea cliff That is a southern problem for Scotland 
will always have its cliffs and islands haunts of 
innumerable sea birds which need no protection 
other than their remoteness and the areas sug 
gosted m Pembroke and Cornwall have the great 
advantage that their climate favours winter as 
well os summer visitors 

lho second part of the volume analyses the 
qualities and combinations of natural and artificial 
features which make for pictorial grouping in 
agricultural and urban landscape at home and in 
various parts of the world It shows the dangers 
of hasty end unconsidered building and ought to 
suggest to local authorities and architects ways 
m which the neeels of civilisation ma\ be served 
without gnevously interfering with Nature s 
majesty and beauty J R 

The Historical Approach to Science 

Pour l hisloire de la science Ilelline Par Paul 
Tannery De Thales a Empedocles Deuxi&me 
edition par Prof A Di£s Pp xxiv t- 433 
(Pans Gauthier Villars et C 10 1930 ) 80 

francs 

HF new second edition of this standard book 
is to be warmly welcomed for several reasons 
It first appeared m 1887 and has been long out of 
print It is now reissued with some additional 
matter (a letter and essay on Melissus by Tannery 
and some notes bj the editor M A Diiw) Above 
all it has an admirable preface by M bedenco 
Lnriques putting the ease for the study of the 
history of science and giving an estimate of 
Tannery a work as a whole Hence it will be 
understood that this is a book to be possessed by 
all who make the history of thought the mam 
line of their study of the past but it should be 
accompanied by Tannery s two other books La 
G6ometne grecque (1887) and Pour 1 histoire 
de 1 astronomic ancienne (1893) 

There can be no question of the unique import 
ance of the evolution of thought which these three 
works cover it is nothing less than the establish 
ment of the framework of science in which the 
human mind has worked ever since, which it has 
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continually elaborated and is elaborating to this 
hour It is therefore of perennial interest, for man 
kind will always bo thinking it over and refashioning 
it in the light of new discoveries and fresh points 
of view As it stands at present, there are still 
abundant lacunse, frequent issues on which doubt 
rem ains and on which more than one opinion may 
be legitimately held On the other hand, certain 
conclusions now stand out above all question It 
may be interesting to set down a few of these as 
they appear from this latest edition of Paul 
Tannery s book 

In the first place, we know for oertain that Greek 
science arose from the intercourse of Greek minds 
with Egyptian and Babylonian, especially the 
former It can first be dated in the sixth century 
b c , and was always connected m Greek tradition 
with the name of Thales of Miletus, the leading 
name among the seven Sages What we do not 
know is how much to attribute to Thales personally 
and how much to the Egyptians, how far the 
Egyptians had gone m geometry, arithmetic, or 
astronomy, or whether those sciences arc due, as 
sciences, entirely to Thales and his successors On 
these questions Tannery is pro Greek, but not 
pro Thales Thales himself he treats as n some 
what mythical figure, but has no doubt that it w as 
Greeks of about that time who built up the first 
geometrical and rational cosmological conception 
of the world There is probably much more to 
lie discovered about the early thought and achieve 
ment of the Egyptians and those who have seen 
tho marvellous architecture lately uncovered by Air 
Firth at the foot of the Step Pyramid at baqqara, 
and attributed to tho fourth millennium b c will 
hold their judgment as to the presence or absence of 
any particular geometrical conception in the muids 
of Egyptians of that ago It is hard to believe that 
the men who erected these things, or the Great 
Pyramids, had no notion of angular measurement— 
much easier to think that the Rhind papyrus, on 
which so much has been based, is a careless or ill 
informed production of inferior minds 

In the volume before us, Tannery was discussing 
the exact import and affiliation of the cosmological 
ideas of the pre Socratics—Nous, the infinite, the 
elements, etc Here, it must be confessed, the 
importance of the speculation is much less evident 
than m the thinking which led to the foundation 
of mathematics There ib no doubt as to the 
affiliation of modern mathematics to that of the 
Greeks, Descartes goes back to Pappus, and 
Copernicus improves on the Ptolemaic system 
But can one say the same of modem physics and 
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chemistry * Are the atoms of Dalton m the direct 
descent from Anaximenes or Democritus < These 
physical speculations of the early Iomans often 
strike one os the clear but quite crude ideas of 
children, and, by themselves, would not justify the 
high esteem of the Greeks as scientific founders 
This is why tho three aspects of Tannery s studies 
—the geometrical and astronomical as well as the 
cosmological—should go together 
M Fodenco Enriques preface is the best defence 
of the study of the history of science, within that 
compass, that we have ever seen It should be 
printed as a pamphlet and broadcast He sees in the 
historical approach to Bcienoe tho best, perhaps the 
only, means of preventing science becoming a mass 
of detachc d specialisms with less and less of a spirit 
of synthesis or any obvious place in the general 
history of social progress Tn the study of history 
man preserves his continuity with the past and 
consciously builds up the future , it is his special 
prerogative As science, that is, orderly thinking, 
is more clearly recognised as the central thread in 
this process, it must take a corresponding place in 
the record which each age makes afresh for itself 
of its own past F b Marviv 

Our Bookshelf 

(1) Elementary Inorganic Chtmtslry By Dr J W 
Mellor Pp x +229 (London New York and 
Toronto Longmans, Grt cn and Co , Ltd 1930 ) 
2s ad 

(2) Intermediate Inorganic Chemistry By Dr J W 
Mellor (Now edition of Introduction to 
Modem Inorganic Chemistry ” ) Pp vx+690 
(London New York and Toronto Longmans, 
Green and Co , Ltd , 1930 ) 7s bd 

Dr Mellor has dmded his well known Intro 
duotion to Modem Inorganic Chemistry ’ into two 
separate volumes m oidei to meet more adequately 
the needs of schools 1 he more elementary volume 
is written about the properties of air, water, and 
the common non metals, with a simple discussion of 
some of the fundamental principles of chemistry, 
together with biographical notes of some of the 
founders of the science Most of the text has been 
incorporated into the Intermediate Inorganic 
Chemistry ’ , which includes also some chapters on 
organic compounds and on the common metals 
Both volumes are admirably illustrated and the 
subject matter is presented in an attractive fashion 
The “ Intermediate ” volume contains questions at 
the end of each chapter, and here ana there one 
comes unexpectedly across delightful quotations 
from such works as 1 Alice in Wonderland ” and 
Shelley’s poems It also contains a fair amount of 
physical chemistry 

In the chapter on energy and matter a senes of 
illustrations of the kinetic theory is given with the 
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view of enabling the imagination to grasp some 
idea of the scale of magnitudes m the world of 
molecules ” This is followed by a discussion of 
the bearing upon the theory of the study of ultra 
miorosoopio particles No mention is made of 
electrons, nor are the modem views of atomic struc 
ture dealt with This is rather surprising, sinus 
an elementary discussion of the subject would 
probably make a stronger appeal to the young 
students imagination than Planck’s conception of 
energy quanta and Einstein’s extension of his ideas, 
which are introduced into the seotion on specific 
heats The chapter on classification is perhaps the 
weakest part of the book It opens with a highly 
condensed scheme of qualitative analysis which 
Booms to serve no useful purpose Both the scheme 
and the doggerel verses which pieoede it might well 
be banished from the modern text book Classifies 
tion of the elements ib discussed up to the work of 
Mondoledff, with tho addition of elements discovered 
since then No explanation is given of the atomic 
numbers which are to be found in the tabic on p 28') 

Telegraphy and Telephony, including Wireless an 

Introductory Textbook to the Science and Art of 
the Electrical Communication of Intelligence Bv 
Dr E Mallett Pp ix+413 (London Chap 
man and Hall, Ltd , 1029 ) 21 a net 
Elfotkio communication whether by w r ires or by 
radio is now an art of great commercial importance 
It is not surprising, therefore that there are many 
text books written on the subject Many of these 
deal with highly specialised applications and 
several are written foi the telegraphist or the 
telephone linesman, but there are very few which 
attempt to give an outline exposition of the scion 
tifle principles on which tho whole art ib based 
In the book under notice, Dr Mallett success 
fully gives such an exposition It is designed to 
meet the needs of the university or techmcal 
college student who has studied electricity and 
magnetism up to the second year standard It 
should prove useful for students preparing for tho 
final examinations in telegraphy and telephony 
for the B Sc (Eng ) of the University of London 
From the student’s point of view it would have 
been desirable to include a few examination ques 
tions with complete solutions in various parts of 
the book The explanation of the so called skin 
effect is perhaps too bnef, and in several places 
not sufficient stress is laid on the fact that sine 
assumptions have been made Wo can commend 
this book to the student who intends to take up 
electric communication as a career 

Human Biology and Racial Welfare Edited by 
Prof Edmund V Cowdry Pp xvui + 612 
(London H K Lewis and Co , Ltd , 1930 ) 
28s net 

This book is addressed to the student about to 
specialise and to tho general reader It consists 
of twenty five essays bv eminent authorities m 
their own fields, and is divided into five parts 
leading from the origin of man to a consideration 
of his destiny The contributions maintain a high 
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soientifio level and nevertheless are so wntten as 
to be easily understood by those not acquainted 
with techmcal terms This is a somew hat remark 
able achievement But it may be asked whether 
the editor has not set himself an impossible task 
Though care has been exorcised in arrangement, 
the effect cannot be other than to give the impression 
of a collection of scraps Tho field is vast and those 
parts of it whioh are touched upon are briefly, 
sometimes very briefly, treated There seems to 
bo no reason why some problems are inoluded and 
others omitted The reader finds himself setting 
off on a number of journeys, and before he has 
got accustomed to the scenery he is off again 
in a new direction Integration, which is pre 
sumably one of the objects of the book, is not 
achieved Those to whom the book is addressed 
require a guiding thread, which perhaps could be 
given if the book was the work of one hand but 
no one with a reputation to lose would attempt the 
task single handed A worthy attempt has been 
made to fill a gap which undoubtedly exists by the 
alternative method but with a degree of success that 
is necessarily limited by tho defects of that method 

Fattening der Hauitiere ihre theoretischen Orund 
lagen und ihre wirtschafthche Durchfiihrung V on 
Prof Nils Hansson Doutsch von Dr Franz von 
Meissner Zweite, umgearbeitete und erweitertc 
Auflage Pp xv + 274 (Dresden und Leipzig 
Theodor Steinkopff, 1929 ) 10 gold marks 
The first edition of this work appeared in 1920 In 
the present edition, Prof Hansson has reviewed the 
subject matter of the former edition in the light of 
the progress which has been made in animal nutri 
tion research during the last deoado A chapter 
on vitamins, their distribution and significance, has 
been inserted 1 he question of tho biological value 
of tho constituents of feeding stuffs is also dealt 
with Other new features of the present edition 
include accounts of feeding stuffs which have been 
introduced recently into feeding practice , the 
scientific aspects of poultry nutrition , the regula 
tion of bulk in the feeding of farm animals the 
mineral requirements of different classes of farm 
stock The tabular matter in the final section has 
been augmented by the inclusion of data showing 
the reactions of tho ash constituent of the common 
feeding stuffs 

The Material Culture and Social Institutions of the 
Simpler Peoples an Essay in Correlation By 
L T Hobhouse, G C Wheeler, and M Ginsberg 
(The London School of Economics and Political 
Science Senes of Studies in Economics and 
Political Science, No 3 of the Monographs on 
Sociology) Pp v+299 (London Chapman 
and Hall, Ltd , 1930 ) 10s bd net 
This is a photographic reproduction of a book first 
published in 1916, though there is no intimation 
to that effect and the title page bears the date 1930 
It was, and still is, a monograph of great value for 
the study of primitive peoples, but so much work 
has been done since it was compiled that it requires 
considerable additions and some revision 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of regrctcd manuscripts intended for this 
or any other part of Natube No notice w taken 
of anonymous communications ] 

Pine Structure of e-Rays 

It id usually assumed that the long range a particles 
observed in C products of radioactive series corre 
•pond to different quantum levels of the a particle in 
tno nucleus If after the preceding /S disintegration 
the nucleus is left m an excited state with the a particle 
on one of the levels of higher energy, one of the two 
following processes can take place either the 
a particle will cross the potential Darner surrounding 
the nucleus and will fly away with the total energy of 
the excited level (long range a particle), or it will 
fall down to the lowest level, emitting tho rest of its 
energy m the form of electromagnetic radiation 
(y rays), and will later fly away as an ordinary a par 
tide of the element in question Thus there must 
exist a correspondence between the different long 
ran go a paitulos and the y rays of the preceding 
radioactive body If p is the relative number of 
nu< lei m the exoitod state X tho oorrespondmg decay 
constant, and 6 the probability of transition of the 
nucleus from tho excited state to one of the states of 
lower energy with emission of energy (in form of 
y quanta or an electron from the electronic shells of 
the atom), the relative nnmbei of long range a partu les 
must be p* Knowing the number of a particles 
m each long range group and calculating, from the 
wave mechanical theory of radioactive disintegration 
the corresponding values of X we can estimate for 
each group the value 9/p giving a lower limit for 
the probability of y omission For example, for 
thorium C possessing besides the ordinary a particles 
also two groups of long range o particles we have for 
transition probabilities from two excited states to 
the normal state 9 l <0 4 x 10 11 sec 1 and 9,<2 x 10™ 
sec 1 which is the right order of magnitude for the 
emission of light quanta of these energies With 
decreasing energy X decreases much more rapidly 
(exponentially) than 9, so that the number of long 
range a particles from the lower excited levela will 
be very small (From this point of view we can also 
easily understand why the long range » particles 
were observed only for C products for which the 
energy of normal a particles is already much greater 
than for any other known radioactive element ) 

A difficulty arises with the recent experiments of 
b Rosenblum (O R , p 1540, 1920, p 1124, 1030), 
who found that the a rays of thonum C consist of 
five different groups lying very close together The 
energy differences and intensities of the different 
groups relative to the strongest one (a,) are, according 
to Rosenblum 

£«, -B*, - + 40 flkv /*, 0 3 
Eet-E*. 287 „ I«, 0 03 

Ao, £«, — 442 , /«, 0 02 

Ee t Ea t =s -421 , Ia t 0 005 

If we suppose that these groups are due to ■ particles 
escaping from different excited quantum levels m the 
nucleus, we meet with very serious difficulties The 
decay oonstant X for the energy of thonum 0 fine 
structure particles is very small (X-10 * sec -»), and 
m order to explain the relatively great number of 
particles in different groups we must assume also 
very small transition probabilities We must assurqe 
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that thonum C nudous can stay m an excited state 
without emission of energy for a penod of half an hour I 
We can however obtain the explanation of these 
groups by assuming that we have here a process 
quite different from the emission of long range 
a particles Suppose that two (or moro) a particles 
stay on tho noimal level of the thonum O nucleus 
It can happen that after one of the a particles has 
escaped tho nucleus will remain m an excited state 
with tho other particle on a ceitain level of lugher 
energy (In this case tho eneigy of the escaping 
a particle -will be smaller than the normal level and 
obviously will not comsjond <> any quantum lovel 
inside tie nucleus) Irom the excited state tile 
nucleus (thonum C now) can aftoiwards jump down 



to the normal le\ el, emitting the energy difference in 
form of a y quantum 

Thus the i dative numbei of different groups will 
not depend on the probability of y emission but only 
on the transition integral 

w “//(*i t)lto(«i)**.(«»)fa ( a i)di ,rft, 

where f(r) is the interaction energy of two a particles 
at a distance r apart fJt, and fjj, the eigenfunctions 
of an a particle in the noimal and excited states, 
and fjg, the eigenfunction of an escaping a particle 
wnth the energy Ea n E t (E n h 9 ) 

According to this scheme, the y rays corresponding 
to different fine structure groups of thonum C must be 
observed as y rays of thonum 6 (electing electrons 
from K, L, M, shells of the thonum C' atom) 
and not as the rays of thonum E as we would expect 
m the case of long range partiole explanation The 
level scheme of the thonum C nucleus as given by 
fine structure enerpee is represented m Fig 1 
In the observed y ray spectra of thonum O h C” 
(Black, Proc Roy Soe , pp 100 108 1925) we can 

find lines with the energies 40 8, 168 3 279 4 345 8, 
480 0, 478 8, 144 0 kv fitting nioely with the energy 
differences in Fig 1 

Thus we see that the fine structure group of highest 
energy corresponds to the normal level of the nucleus, 
while the other groups are due to the ordinary 
a particles which nave lost part of their energy, 
leaving the nucleus m an excited state 
I am glad to express my thanks to Dr R Peierls 
and Dr L Rosenfeld for the opportunity to work 
here G Gaxow 

Fix da Darnt, 

Switzerland, July 25 
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Vitamin Content of Marine Plankton 

The. synthesis of vitamin A in Ntiuchta and other 
organisms grown in cultures of artificial sea water 
(Jameson, Drummond, and Coward, Bwchtm J , 16 , 
1022, and subsequent workers) has constituted the 
main evidence for assuming that marine organisms 
rely upon phytoplankton for their supplies of vitamins 
A search for vitamin D in the same diatom (Leigh 
Clare, Bwchem J , 21 , 1927) proved unsuccessful, 
and little furthor attention has been given cither to 
the possible presence and r61e of vitamins A and D 
in planktonic organisms or to the origin of the 
exceptionally nch stores found m the cod s liver 

To determine what may be, m the natural habitat 
of the plankton, tho possible source and supply of 
vitamins A and D, plankton was collected and ex 
traded by one of us (ft R G ) ( ollections of diatoms 
and of eooplankton were made from Port Enn in the 
spungand summer of 1928, and through the kindness 
of Sir F G Hopkins the work of extiaction was carried 
out at the Biochemical Laboratory, Cambridge Ihe 
dried plankton was treated in soxhlets with light 
petroleum and procautions wero taken to ensure against 
overheating and against oxidation through access of 
air 

Vitamin tests have been conducted both at the 
Department of Biochemistiy, University College, 
London, and, through the courtesy of The British 
Drug Houses, Ltd , by Dr b W F Undeihill in their 
Physiological Laboratoiy Ihe feeding tests foi 
vitamin A were supplemented by observations ujxm 
tho colour reaction with antimony trichloride ami by 
spectroscopic examination In testing for vitamin D 
the degree of healing was determined both by lusto 
logical (lino test) and by X lay examinations 

The following is a summaiy of the results hitherto 
obtained 


'Sttortol Tent 

Result fn in 
Phytoplankton 

Result (ram 
Zooplankton 

Vitamin A 



(1) Growth turf* 

Paaltlie (In 20 mum 

N yittlse 

(2) \utlmony trl 

ilitorlde 

(3) Absorption spec 

btronc bine alt ir 
i btalned 

\e*atlvi 

No haul at SHI¬ 
AH) im 

Vita mix D 



(1) line teat 

Doul t/ullj positive 
(much Ians tluui 100 
towar 1 Antirachitic 
units ptr tc In 

Positive (leas than 
100 ( uward anti 
nvhitlc unlti per 
c c ln0 02oc dooes) 

(2) X r« 

>i>gatls r (In SO mgm 

NegAtl\e(ln 20mgm 
doors) 


Ihe extracts of both animal and phyto plankton 
weie strongly pigmented and with antimony tn 
chloride produced red and yellow colours which in 
some samples were so intense os to render the deter 
mmation of the blue colour almost impossible When 
the antimony trichloride reaction was applied to the 
unsaponihable fractions prepared from some of the 
oils the response was much more definite A clear 
blue colour waa given by the material isolated from 
the phytoplankton oil How far this was due to 
carotene was not determined fay Bpeotroeoopio ex 
animation, as the quantity of material available was 
insufficient, but that pigment was undoubtedly 
present The unsapotuflable fraction examined from 
two eooplankton oils did not give a blue coloration 
with the antimony tnohlonde 

The probable absence of vitamin D in the phyto 
plankton is m agreement with the result obtained by 
Leigh Clare for N\txschia, which showed no nnti 
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rachitic activity It has not been possible to test the 
amount that would be required to show an order of 
activity much lower than 100 units per o c , there 
fore the possibility of its having a strength comparable 
to that of butter (2 units per c c ) remains an open 

a uestion Small doses of the animal plankton, on 

le other band, seemed to show fanly definite signs 
of antirachitic activity, and the possible discrepancy 
arising in the X ray examination may be due to the 
greatei delicacy of the line test The tests suggest that 
the small amount of vitamin D which appears to be 
present in these animals results from their limitation 
while in surface waters, tather than from a pro 
longed diet of phytoplankton 

J C Drummond 

^ 1 E R Gunther 

“ London 


Scattering of X-Rays by Bound Electrons 

In two letters to Nature (May 17 and June 7), 
Dr B B Ray announces an interesting expen 
mental observation on what he calls Scattering 
of X lays by Bound Electrons ’ He allowed Ka 
radiation of copper to pass through soot and air, 
and found that the photograph of the transmitted 
beam showed, besides the primary Ka beam, lines 
of lesser frequency, namely. v r, where * is the 
characteristic K frequopey of carbon, oxygen, and 
nitrogen (matter traversed) The nickel Ka radiation 
also shows a similar modification, the quantum boing 
depnved of a part of its energy corresponding to the 
K radiation ol the substance traversed 

fho object of the present note is to point out that 
the phenomenon observed has nothing to do with 
scattering as Dr Ray seems to think, but it a case 
of photoelectric ionisation When a beam of frequency 
r traverses matter, it may hit an election in the 
K shell, and will thereby be depnved of a part of its 
energy equal to hr M where is frequency of the 
characteristic K radiation of tho substance traversed 
Tho modified beam will have, according to energy 
pnnciplos, the eneigy h(* r t ), anil this may pass on 
as Buoh or be absorbed by tho electron which will 
be ejected with an equivalent velocity This method 
has boon utilised by Do Broglie and Robinson in 
determining the energy levels of different atoms 
(from an analysis of the photoelectrons emitted), and 
by Ellis, L Meitner, and others m determining the 
wave longth of nuclear y rays This last application 
is very interesting, because as the y rays from the 
nuoleus of a radioactive substance, say radium 
actinium, pass through the nuoleus, they release 
/j rays having the energies *(»-»*), h(r ->i), etc, 
and when the 0 ray spectrum is analysed, it reveals 
the characteristic difference (»*, -■%,), etc, of the 
atom traversed 

Dr Ray has, however, gone a step further, and 
has been the first to analyse the modified (by 
absorption) beam of primary quanta by a spectra 
soopic method, and supplemented the work of De 
Broglie and Black It is therefore a remarkable 
experimental verification of photo ionisation, and 
hence it easily explains why no modified beam is 
observed m any other than the forward direction 

The diffuseness of the modified lines is due to the 
foot that the oharaoterutio Ka radiation of Die light 
elements from neon downwards is very diffuse, as 
observed by SOdsrman (Ztat f PKytxk, 68), and the 
diffuseness increases the lighter the element It 
appears to me that it affords probably a far more 
aoourate and less troublesome method for determining 
wave lengths of the softer radiation from light 
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elements, and also of such radiation as originates from 
the outer levels of compound and other aggregate 
formations. Sauurah Bharoava. 

Physics Department, 

University of Allahabad, 

July 10. 

In continuation of my previous notes in Nature 
(M ay 17 and June 7, 1930), I have further observed 
the following lines : 


Incident 

Radiation 

Scattering 

Sulwtance 

Modified Linea. 

Origin 

NlX|», 

C 

1652 X.U.l 
(587 0)/ 

NtKft 

-C Ka 

>11 f-608 7 

N 

1673 X.U \ 

NifC/1, 

-NKa 


() 

1602 XU.) 
(560 0)J 

Ni/C/S, 

OJCa 

FoA’,1, 

C 

1H25 X U ) 
(490 0 )1 

F eKfo 

-C Ka 

i II{=- 519 9 

N 

1859 X.U.j 
(490 0) I 

FcKfl, 

-N Ka 


In the braeket denote t! 

The voluos of the Ka radiations (in r/U) of carbon, 
nitrogen, and oxygen are 20 4, 28-7, anil 38-3 re¬ 
spectively (SOdennan, Znt.f. Phys., 52). These 
modified linos are broad, diffuse, and woak, and as 
such they were only measured by a glass scale. The 
error m the measurement may be so great as 4 X.U. 

Though Coster, Ehrenbeig, and Kast (as mentioned 
in my previous notes), following Bergen Davis and 
lus collaborators, who were the first to report the 
detection of such modified lines in the scattered rays, 
have faded to detect any line on the photographio 
plate, through the scattering of X-rays by an atom in a 
direction at right angles to the direction of propaga¬ 
tion, where the Raman effect is usually observed, 
this experiment clearly shows that the modified linos 
produced by the “ scattering of X-rays by bound 
electrons ” are observed in the direction of trans¬ 
mission of the incident radiation. It further follows 
that to be consistent with the current definition of 
scattering and absorption, the effect observed by me, 
which waa described in my previous notes to Nature 
as “ modified hnee due to the scattering of X-rays 
by bound electrons”, would be more correctly 
described as modification due to part-absorption of 
the inoident radiation by atoms. B. B. Ray. 

University College of Hoienoe 
and Technology, 

92 Upper Circular Road, 

Calcutta, July 10. 

Optical Investigations on the Formation of the 
Latent Photographic Image. 

The effect of colouring of the alkali halides, such 
as rock salt, with X-rays, radium radiation, or far 
ultra-violet radiation, is due in the light of modem 
knowledge to the transference of the valency electron 
from the chlorine to the sodium. The latter is sus¬ 
pected to be deposited in the lattice in the state of 
neutral atoms. The new absorption band, causing, 
for example, the yellow colour of rock salt, can be 
made to disappear by exposing the coloured salt to 
the rays it absorbs, that is, the blue-violet ones, or by 
heating it. A plausible theory is that m this case the 
backward transference of a valency electron takes 
plaoe. In both oases the liberated electrons must 
cause the photo-oonductivity effect, and this was 
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indeed observed for the decolorising effect and studied 
by Pohl and Gudden and their collaborators. 

On the other hand, the photo-conductivity offect 
was found in sdver bromide and was investigated by 
Dr. Toy and his collaborators and also by Kinlov 
(Zb. f. wiM. Photographxe, 1928); as Dr. Toy shows, 
it is closoly correlated with the primary photographic 
process, and both are due to the same primary 
separation of the electron from the bromide ion. 

This analogy botwoen the processes taking place 
duruig the illumination of rock salt and silver brom¬ 
ide suggested some optical investigations on the 
absorption sjicctra of unexposed and exposed silver 
bromide, m the hojio that they may cotitrihuto to the 
theory of formation of the latent photographical 
image. The silver bromide was used in the form of 
layers of fused salt or in large crystals, obtained by the 
Kyrnpoulos method. Tho following results were 
obtained ; 

(1) The silver bromide layers and crystals, when 
not illuminated, are lemon coloured : their absorp¬ 
tion band lios in the hlue-violet Hnd the near ultra¬ 
violet region of tho spectrum, and can be regarded as 
analogous to the far ultra-violet absorption band of 
sodium chloride (near l HOI) A ). 

(2) Illumination with rays it absorbs or with X-rays 
makes the layer quickly change its colour from yellow 
to emeralil-greon. The absorption band of this phase 
lies in the red and infra-red jiarts of the Biiectrum ; 
it was measured by us as far as 2000 m/i and found to 
consist of a maximum at 010 tup and a continuous 
absorption in tho infra-red It seems to Vie analogous 
to tho absorption hand of the yellow rock salt and 
can be regarded as tho “ absorption spectrum of the 
latent image ” (A Rmakula. Zb. f. Phys , 59, p. 604 ; 
1930) 

(3) This view is supported by the observed dis¬ 
appearance of this ‘ latent image ’ on heating and by 
the action of red and infra-red radiations, which 
is analogous to the decolorising of the yellow salt 
(Henschel’s phenomenon). 

(4) Przibram and hm collaborators have found that 
radiations of a given intensity cannot cause colouring 
of rock salt exceeding a certain maximum limit. The 
same is observed for tho silver bromide layers. The 
increase of exposure doee not completely compen¬ 
sate the decrease in tho intensity (analogous to the 
Schwarzachild law). 

(5) My investigations on the coloured rock suit, 
which are to appear shortly in the ZeitBchrift fur 
PhyBik, have led me to conclude that under some 
conditions (simultaneous illumination and heating) 
the neutral sodium atoms can aggregate into lai-ger 
colloidal clumps ; the absorption sjteetrum of such a 
colloidal system can be evaluated on the basis of the 
known theories of Maxwoll-Gamott and G. Mie. 
The application of this evaluation to the system 
sodium-sodium chloride gave results which are in 
good agreement with the observed red, violet, and 
blue colour of the rock salt samples. 

On the other hand, silver bromide layers, when 
exposed to the simultaneous action of the active 
Mid decolorising radiations, become brown or, when 
slightly heated, reddish brown (visual blackening); 
different samples may have a slightly different colour. 
The analogy with the change of colour of the blue rock 
salt by heating and other considerations loads me to 
assume that the brown colour is due to colloidally- 
distributed silver particles; the application of Mie’s 
theory to the system silver-silver bromide seems to 
support this view. M. Savostianova. 

Phyaico-mathematical Institute, 

Academy of Science, 

Leningrad, July 29. 
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The Splitting or Spectral Line* at Scattering of 
Light by Liquid* 

As wan pointed out in my previous communication 
(see -Nature, Aug 9, p 201), when light is scattered 
by liquids or crystals, there can be observed a splitting 
of spec tral lines which may be ascribed to tho mfluence 
of elastic heat waves In the case of strongly scatter 
ing liquids the change of the frequency is given hy 
tho following equation 

» = i' 0 (l -fc 2n^ sin j) »«= 0, 1, 2, 3, 

where r # is frequency ol the incident light t and c 
are velocities of sound and light in the medium 6 is 
the angle between the incident and scattered rays It 
is interesting to note that tho length of sound waves 
to which this splitting may be ascribed is of the same 
order of magnitude as the wave length of light 

I wish to give here some details regarding this 
phenomenon and also to describe some new exjieri 
monte 

The observed displacement of components does not 
strictly follow the above equation In all oases with 
the exception of aniline the observed values are some 
wlat greater than the calculated ones In those 
calc ulations, the experimental values for the volocity 
of sound obtained chiefly by the Kundt method wore 
used However, tho velocities of sound calculated 
from the coefficient of compressibility and density of 
liquids also do not give values which are m full agree 
ment with experiment 

Hie intensities of red and blue conqwnents 
are, as it seems, nearly equal The intensities of 
inner components (that is, coiresponding to n = 1 in 
the above equation) are greater than those of tho 
outer ones (corresponding to n = 2, 3, ), and the 

intensity of the undisplaced line is still greater but 
perhaps is not greater than twice the intensity of the 
nearest displaced components The greatest relative 
intensity of the undisplaced line was observed in 
benzene and water Perhaps tho increased value of 
the intensity of this line is due, at least partly, to dust 
and contamination of the liquids, which did not in 
theee experiments undergo a special purification (this 
refers particularly to water, for which the intensity 
of scattered light is small) It must be remembered 
that it is very ddhoult to judge the relative intensity 
of lmes from spectrograms obtained with the echelon 
grating 

Ihe width of displaced as well as of undisplaced 
components is not the same for different liquids It 
is leas in benzene, which gives the displaced lines most 
distinctly, on the other hand, ethyl alcohol and 
ethyl ether give diffuse, barely distinguishable lines 
In benzene the width of components may be estimated 
at 0 025 A Between all the components there is a 
continuous spectrum 

Some experiments on polarisation of scattered light 
were made with benzene When the incident light 
is not polarised, the undisplaced and the two neigh 
bounng displaced components, that is, lines oorre 
h ponding to n»0 and n ™1 m the above equation, are 
strongly polaruied, the eleotno vector being per 
pendicular to the direction of the incident beam On 
the contrary, the other components, that is, correspond 
mg ton™ 2, 3, , are, as it seems, almost quite un 

polarised 

I wish to return to the question of the maximum 
possible value of n, or the maxim u m possible dis¬ 
placement of components If the appearanoe of theee 
displaced components is due to the diffraction by 
‘ heat wave gratings ’ of harmonics, the value of 
n will be limited by the fact that in liquids as well 
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as in solids it is possible to assume a limiting maxi¬ 
mum frequency of Debye s acoustic spectrum which 
corresponds to a wave length equal to twice the 
mean distance between molecules If this distance 
is of the order of 3-4 A , the limiting frequency 
will be of the order of 2-2 6 * 10“ sec 1 and will 
produce a displacement of about 15 A Maybe 
this is tho cause of the broadening of the scattered 
lmes in both directions extending nearly to the above 
distance which was notioed m liquids (for example m 
benzene) bv many observers (Cabannes et Daure. C R , 
1M, p 1533, 1928, Raman, Ind Jour of Phya , 4, 
p 199 1928 Gerlach 4nn d Phya 5, p 301, 
1920) Experiments which arc now in progress seem 
to Bupport this view 

E Gross 

Optical Institute, 

Leningrad _ 

The Atomic Diameters of Hydrogen and the Inert 
Gases with respect to Electrons of Very Low 
Velocity 

The wave mechanical treatment of the problem of 
tho scattering of a particles by neutral atoms has been 
given by Sommerfeld (‘ Wave Mechanics ’, pp 192 
199) To simplify the calculations ho assumes that 
all the electrons in the atom under consideration are 
f onoontrated in the K shell and have no influence on 
one another With similar assumptions, but by a 
somewhat different procedure, we have made an 
approximate calculation of the scattering of very slow 
elrotrona by neutral atom* This has onabled us to 
calculate the atomio diameteis of hydrogen, helium, 
neon and argon with respect to electrons of vanish 
ingly small velocity (0 volt electrons) We obtain 
the surprising result that the atomio diameters of 
these gases should vary inversely with respect to 
their atomio numbers It is obvious that this result 
should come out most correctly by experiment in the 
relative magnitudes of the atomic diameters of 
hydrogen and helium, as only the K shell exists in 
their case, and that the error introduced by the above 
assumptions as applied to the present problem will 
become much greater as we pass to the higher atomio 
numbers owing to the greater number of electrons far 
outside the K shell 

Actual experimental values of theeo atomio dia 
meters with respect to 0 volt electrons have not yet 
boen obtained The best available data for compari¬ 
son are those obtained from experiments by Towns 
end and Bailey In Fig 10, p 28, of Townsend’s 

Motion of Electrons in Gases (Oxford) ourvee are 
given which exhibit the relationship between the 
mean free paths of electrons of varying velocity in 
hydrogen, helium, neon, anil argon The velocity of 
the electrons ranges from 2 volts to 1/9 volt in thiB 
diagram for the oase of hydrogen and helium, but only 
from 2 volte to slightly below 1 volt in the ease of 
argon and neon At an electronic velocity of 1 volt 
the mean free paths are in the ratios 3 8 40 140 
for hydrogen, helium, neon, and argon respectively, 
of which the atomio numbers are 1, 2, 10, IS All the 
ourvee are divergent towards lower velocities, so that 
these ratios would beoome correspondingly larger 
below 1 volt 

| Townsend and Bailey showed in 1921 that the 
mean free path in argon reaches a m a xim u m at 0 39 
volt (as has recently Deen verified by Ramsauer and 
Kollath see Nature, Mar 15, 1930, p 427), and, as 
there is reason for believing that a maximum occurs 
I in the oase of all gases, extrapolation of these curves 
towards lower velocities is impossible Since we may 
take the mean free paths as inversely proportional to 
the atomio cross section or the square of the atomio 
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diameter, the above ratio* show that the wave 
mechanical treatment of the problem give* the cor 
ract experimental reeult qualitatively for hydrogen, 
helium, neon, and argon, in the case of hydrogen and 
helium there is even fair quantitative agreement 
We wish to emphasise that our calculation can be 
regarded only as a first approximation, because we 
are dealing with slow electrons, which will be con 
siderably influenced by the extra nuclear electrons 
beyond the K shell whereas m the oase of the scatter 
ing of a particles the effect of the electrons outside 
the nucleus is only of secondary importance The 
way in whioh this fact modifies the results above 
mentioned will be given m our detailed paper which 
will be published shortly 

Henby L Brobe 
E H Saayman 

Physics D< parturient University College, 
Nottingham, Aug 25 


Noise Associated with Lightning 

Bomb years ago I directed attention in Nature to 
a swishing sound that is sometimes heard when a 
flash of lightning l8 very close to the observer I had 
at that time never heard the sound myself I heard 
it however very distinctly on the night of Aug 29-30 
I hail been expecting a flash to come close as a very 
active storm centre had been moving directly towards 
this spot with steadily decreasing intervals between 
the cloud to earth flashes and the thunder I did 
not see the actual flash only the illumination of 
the garden -through the open window it was very 
brilliant and was followed instantly by a noise as 
though a shower of large water drops hail been thrown 
on to a hot metal plate this was followed almost 
instantly by the thunder I think there was a slight 
interval between the swish and the thunder, but it 
must have been only a fraction of a second I had 
been counting seconds after previous flashes but with 
this one I had not time to begin to count before the 
thunder came The flash must have struck a point 
well within a hundred yards of my room, and I suspect 
that it Btruck the lightning conductor on the house 
The noise was heard by my daughter and by two other 
people in the house It was also heard by two people 
in a cottage about 50 yards from the house one of 
them likened it to a red hot poker being plunged into 
ookl water, the other to the sound of the arc when 
two eleotnc cables are short oirouited 

The origin of the noise is obscure I feel inclined 
to think Siat it is oaused by some of the branches 
into which the mam discharge often divides before 
reaching the ground, it may well happen that a 
number of these may be nearer to the observer than 
the mam discharge and so be heard first The noise 
was not unlike the crackle of a brush discharge on a 
large scale The chief argument against this explana 
tion is that a correspondent in Nature described the 
sound as occurring not after but before the flash But 
it seems possible that on some occasions brush die 
charges may occur just before a flash At any rate, 
this sometimes occurs with a highly oharged Wims 
hurst machine 

Another point that I noticed (not for the first time) 
m the reoeat storm was that there seemed to be 
definite active oentree When I first observed the 
storm about Dm, summer time, there were two 
oentree where most of the brightest flashes were 
oocumng, one on a line through Chiohester, the other 
on a line just north of Portsmouth, though both centres 
were probably at a good dutanoe farther than either 
town, almost all the flashes at this time were oea 
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nected with one or other of these centres though 
many of the cloud to cloud flashes travelled long 
distances m the sky The Portsmouth centre* 
moved nearer, taking a course that brought it within 
about five to six miles to the north west of us Mean 
while, another centre of activity had moved a little 
south of us, this produced some veiy good flashes a 
mile or two to the south east and east and finally 
moved away in the direction of London It could 
be followed for a long time the flashes appearing, 
owing to increasing distance to become shorter and 
fainter £ inally, I noticed another centre on a lme 
a little to the south of the direction of Portsmouth, 
and this centre it was that was responsible for the 
flash described above it also produced three other 
flashes quite close by and one of these made the 
peculiar noise though I did not hear it myself prob 
ably because I was going round the house to see if 
any damage had been done by the first flash and 
happened to be m a passage where there was not an 
open window l J P Cave 

Stoner Hill, Petersfleld bept 1 


Sunspots and Pressure Distribution 
The issue by the Meteoiological Oiflce of the daily 
oharts of the weather in the northern hemisphere 
has enabled me to ascertain the baiomctrio changes 
which take place fiom day to day in high latitudes 
As a rule the cyclones and anticyclones are large as 
compaied with the polar uncharted area and it proved 
possible to extend the isobars of the surrounding areas 
over tho Arctic Sea However east Siberia could not, 
in the absence of the Japanese daily charts which 
reach England about six months late be dealt with 
From the partially completed charts the mean 
pressures were calculated for each day along latitudes 
30° 40° 50° 00° 70°, and 80° north When plotted 
they showed irregular periodic variations some of 
which had a swing of something more than 25 days 
As this is about the apparent penod of rotation of the 
sun and pointed to our chief luminary as the cause of 
the variability of pressure from day to day, I decided 
to consider the sunspot question carefully 

By the courtesy of tho Astronomer Royal, I have 
been supplied with bromide prints for each day for Janu 
ary February March, and April and been allowed to 
see some of the later negatives of the solar disc Also, 
by the courtesy of the director of the Meteorological 
Office, I have obtained the pressure oharts—issued to 
thepublic, since March—for January and February 
The sunspots have been plotted upon a diagram the 
absciss® of which are days and the ordinates degrees 
on the sun s surface measured from the apparent centre 
of the disc They clearly show the movements of eaoh 
spot or group of spots as they approaoh or recede 
from the oentre of the disc, owing to the sun s rotation 
An examination of this diagram demonstrates the 
fact that the pressure is low over the Arctic regions 
when there are sunspots near the sun s centre, and that 
there are high pressures over the Arctic regions when 
there are no spots near the oentre of the duo Such low 
pressures due to sunspots occur m the long Arctic winter 
quite as markedly as they do during the summer 
When the sun s duo was clear m the oentre on April 24, 
the mean pleasure north of 60° was 1025 millibars 
On Mar 8 the mean pressure was 1001 millibars and 
there were spots near the sun s oentre 

I hope to be in a position to publish full details con 
earning the matter soon after the reoeipt of the 
Japanese weather oharts of the North Pacific area 
for June R M Dxelky 

Arden, The Grove, 

Isleworth, Middlesex 



402 


NATURE 


[September 13,1030 


Theone* of Terrestrial Magnetism.* 


By Dr T E Smith, < 

Earth's Magnetic Fold and Sbculab 
Vabiation 

T7ERY valuableentena have been given by Gauae 
V and by Schuster the former showing that the 
main origin of the earth’s magnetic field is within 
the earth, and the latter that the cause of the daily 
variations is external to the earth s surface Any 
predominant magnetic effect due to external causes 
need not, therefore, be looked for 
What do we know of the so called permanent 
field * Examination of the available data leads 
to the conclusion that the magnetic field may be 
regarded as moving westwards along a parallel of 
latitude at the rate of a few seconds of angle per 
day, the rate of movement being suoh that if con 
turned for some hundreds of years the field would 
make a complete revolution round the earth, the 
motion being m the opposite direction to that of 
the earth’s rotation The secular variation may 
therefore be regarded as caused by change in direc 
taon of the axis of magnetisation If outer space 
is a conducting modium there will be relative 
motion between the magnetic field of the earth 
and it, and the moving held will induce currents m 
the outer conducting medium and these currents 
m turn will react and induce other currents and 
associated magnetio phenomena There will also 
be mechanical reactions and Schuster showed how 
these reactions can be calculated It is certain 
that the induced currents must tend to destroy the 
motion of the mduoing field, and that one effect 
must bo to reduce the period of rotation Suoh 
a reduction in the period of rotation would result 
even if the magnetio axis coincided with the axis 
of rotation, but when the two axes do not coincide 
there is another retarding couple acting on the 
magnetio field 

A circular movement of the magnetio pole about 
the axis of rotation may be regarded as produced 
by two radial movements at right angles operating 
from that axis Such motions of the magnetio 
field will induce current* m the conducting layer, 
and the reacting forces will tend to destroy the 
movements which produce them, that is the 
tendency will be to make the two axes coinoide 
The total result is, therefore to slow down and 
eventually destroy the rotation of the magnetio 
axis and to reduoe the angle of separation of the 
two axes and eventually cause them to coincide 
A bud’s eye view of the magnetio and geographical 
poles taken o\ er a long penod of time would reveal 
a spiral path for the magnetio pole, the latter 
drawing nearer and nearer to the geographical pole 
It is, of course, not necessary to assume a large 
volume of outer space to have uniform conductivity 
to produce suoh effects An outer layer will suffice, 
ana the conductivity may be uniform or patchy, 
but the reactions will be of the sign indicated It 

• From tl» pnaldentlalI addrett to ‘section A (Matbanatkal and 
PhyitMl Science*) at the Britt* AwocUttoo delivered at Bri.UA on 
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_ certain that the movements of the magnetio field 
are not simple as outlined above but are very 
complex, ana that unexpected reversals ooour, so 
that it is not possible to predict the conditions even 
twenty years ahead The theory advanoed is, 
however, still oapable of explaining the variations, 
for any conducting layer may not only vary greatly 
over considerable areas, but there may be relative 
motion between the earth and portions of the layer 
which also vanes 

Elbotbic Currents circulating bound thb 
Earth 

The next simplest theory to that of a magnetio 
core is that the magnetio field is due to efootnc 
currents circulating round the earth, and this 
naturally gives rise to the question of the seat of 
origin of the electromotive forces neoessary to 
maintain such currents If the currents are uniform 
m density throughout the volume of the earth, the 
w of this density would be about 10-* amp 
to produce the necessary intensity of magnetisation 
If we suppose that there was once a source of electro 
motive force but it has long ceased to operate the 
ourrents produced would take a very long time to 
die down owing to self induction But it is much 
more profitable to look for a possible electromotive 
force not only to produco but also permanently to 
maintain a current system 

Suoh a possible source was indicated by Larmor 
at a meeting of the British Association in 1916 
Larmor pointed out that in the ease of the sun 
surface phenomena indicate the existence of a 
residual internal circulation mainly in meridian 
planes If this circulating conducting material 
cuts a magnetio field which in direction is the same 
as that of the earth, circulating currents will be 
set up in such a direction as to augment the magnetic 
field, and eventually a condition of equilibrium will 
be set up between the producing electromotive 
force and the attenuation effects The system is, in 
fact, that of a self exciting dynamo, and the energy 
of the svBtem is obtained at the expense of the 
energy of the circulating conducting material 
While in the case of the earth any internal oircula 
tion of matter in meridian planes or near thereto 
is entirely conjectural, the theory does provide not 
only for the mam field but also for the seoular 
variation by ohanging the paths of the circulating 
currents 

Ross Gunn has recently put forward a theory 
attributing the magnetio Arid to electrical currents 
set up inside the earth in the high temperature 
regions where the thermal motions are considerable 
Gunn suggests that the temperature of the inner earth 
is of the order of 10,000°, and as a consequence the 
material will be highly ionised and the conductivity 
correspondingly great In the case of the upper 
atmosphere, Gann has analysed the motions of 
ions and electrons of long free path spiralling about 
the magnetic lines of force, and in suoh a ease a 
| diamagnetic effect and drift ourrents are produced 
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An extension of the calculation to the inner earth 
where the free paths are short is made, and it is 
considered that the primary current system of the 
earth results from the motions imposed upon ions 
having a mean free path of the order 10 -T cm, the 
motion being imposed by the internal gravitational 
electric field at right angles to the magnetic field 
The currents produced augment the original field 
in a regenerative manner 

Magnetic Effects associated with Earth’s 

Rotation 

Let us oonsider the possible ways in which a 
body may by virtue of its rotation act like a magnet 
First consider the earth as a body carrying a 
positive or negative electric charge If the surface 
density of the charge be p, the magnetic force at 
the equator parallel to the surface is 

U.-^pn, 

where w is the angular velocity and r the radius of 
the earth If Q is the total charge on the surface, 
the horizontal magnetic force may be written 

H.-Qv/Zr-^ 

where V is the potential In this case it is obvious 
that any small sphere charged at the same potential 
and rotating at the same angular velocity would 
produce the same surface field, since the radius of 
the sphere is not involved 

If, however, the charge be distributed uniformly 
throughout the earth—and this is necessary for 
uniform intensity of magnetisation—the value of 
the horizontal field at the equator is Qu>/5r If the 
charge on the earth be negative, the resultant field 
is such that there would be an upward vertical 
component at the north pole, and a south to north 
horizontal field at the equator A field of this 
type does not exist in practice, the field of the earth 
being such that its direction is Bouth to north at 
the equator and vertically downwards at the north 
pole Moreover, it is not possible to produce by 
means of a single rotating charge, fields of the 
oorreot sign both at the pole and the equator, for 
if we change the sign of the charge the resultant 
fields at pole and equator are also changed in sign 

To overcome the difficulties of a surface charge, 
Sutherland suggested an equal but opposite charge 
concentrated at the centre of the earth, thus 
neutralising the electrostatic field due to the surface 
charge but not the magnetic effect of the charges 
in motion Later he suggested that an inequality 
in the distribution of the earth’s atomic onarges 
might be a cause There are a number of variants 
of this idea of separated ohargee One is that the 
rotation of the earth brings about an eleotno 
polarisation in the atoms perpendicular to the 
axis of rotation, such polarisation producing a 
magnetic and also an electrostatic field The 
direction of magnetisation of the field is not, how¬ 
ever, that actually observed on the earth, the same 
difficulty presenting itself as that already considered 
with the charged sphere 
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In 1891, and on several occasions sinoe, Schuster 
has raised the question whether every large rotating 
mass is not a magnet, and so far back as 1891 he 
put forward the suggestion that the sun has a 
magnetic field associated with it 

The observed similarities between the magnetic 
fields of the earth and the sun, especially as the 
physical conditions are so different, naturally lend 
support to the theory that the magnetisation is 
brought about by rotation, and the fact that the 
axes of rotation and magnetisation do not com 
oide, while disturbing, may possibly be explained 
by reasonable assumptions 

If rotation of matter is necessary to produce the 
magnetic fields of the earth and the sun, the angular 
velocity, the radius, and the density must be im¬ 
portant factors If the magnetic effect is propor¬ 
tional to ZW, where D is the density, the calcu¬ 
lated intensity of the sun’s field agrees with that 
observed, taking the earth’B field as the standard 
Unfortunately, owing to the square of the radius 
being involved in the expression for the field an 
effect proportional to Lor* cannot bo tested by 
experiments m the laboratory, as a value of «u 
necessary to produce a measurable effect could not 
be obtained A magnetic effect proportional to 
Dmr can be and has been tested in tho laboratory, 
but the effect is far too small to account for the 
earth’s magnetism 

A theory which has been tested by laboratory 
experiments is one depending on gyroscopic action 
If the magnetic condition of iron arises from the 
rotation of the electrons in the constituent atoms, 
the axes of rotation should tend to become parallel 
to the earth s axis of rotation The net result so 
far as the magnetic effect is concerned is to cause 
each molecule to contribute a minute magnetic 
moment parallel to the earths axis of rotation 
The effoct will be proportional to the angular 
velocity and not the radius, so that the effect can 
easily be tested in the laboratory Barnett first 
succeeded by laboratory experiments in showing 
that magnetisation was produced m this way ana 
that the intensity of the field observed was pro 
portional to the angular velocity Tho direction 
and general shape of the magnetic field of the earth 
could be accounted for by this gyromagnetio theory, 
but the intensity of magnetisation produced is far 
too small The estimated value is about 10~ u 
times that of the earth 


Possible Modification of Laws of 
Electrodynamics 

The difficulties confronting suoh theories as an 
electrically charged earth and the smallness of the 
gyromagnetio effect, have led to suggestions that 
the field may be due to some departure from the 
commonly accepted laws of electrodynamics 
In 1894 J J Thomson pointed out that if atoms 
exerted slightly different attractions on positive 
and negative electricity, then a large rotating body 
could produce a magnetio field In such case the 
intensity would be proportional to <■>r\ so that no 
laboratory experiments could confirm or refute 
the theory 
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Swann, who has put forward a theory based on 
a Blight modification of the lawB of electrodynamics, 
points out that the ratio of the magnetic fields for 
the earth and sun would be obtained also for an 
expression of the form DwV, since the ratio of the 
values of o»*r* differs inappreciably from that of tor* 
According to this theory, spheres of Buch size that 
they may be used in laboratory experiments should 
give effects which are just measurable, and Swann 
and Longacre have made experiments with a copper 
sphere 10 centimetres in radius rotating at 200 
revolutions per Beoond, but the results obtained 
differ very appreciably from those calculated on 
the theory, that is, an effect proportional to uV 

Vertical Electric Currents 
There is, however, a possibility that a small 
portion of the earth’s magnetic field may be due to 
vertical electric earth air currents which can easily 
be distinguished from currents circulating in the 
upper atmosphere or in regions beyond 

Rficker chose areas in Great Britain where the 
magnetic forces were well known and failed to find 
any evidence of such vertical currents Dyson and 
Fumer made an examination of data available in 
1922, and conclude that although there is some 
evidence, such currents are not indicated with any 
certainty On the other hand Bauer has made 
many calculations and on all occasions has been 
forced to conclude that such vertical currents do 
exist 

The probable error, however, associated with 
the measurements is considerable , but sufficiently 
precise measurements could be made over a care 
fully chosen area which would enable a definite 
decision to be reached with respect to such vertical 
currents 

Daily Variations 

Sohuster's analysis shows that the dady variation 
is probably due to electric ourrents in the upper 
atmosphere, but m addition to the magnetic effects 
of these currents there is an effect due to currents 
mduced in the earth by them These induced 
currents are naturally in the opposite direction to 
the inducing ones, and hence the magnetic effects 
for the horizontal intensity are additive, while those 
for the vertioal force are opposed 

Chapman’s analysis shows the system m the 
a unfit hemisphere to consist of two closed circuits 
whioh (at the equinoxes) may be taken as sym 
metrical with respect to the equator, their foci 
lying very nearly on the 11 ▲ X meridian As the 
electric ourrents are supposed to be induoed by the 
movement of conducting layers of air m the 
magnetic field, such ourrents must also be pro¬ 
duced near the ground, but the conductivity of 
the air near the ground is so low that their effect 
may be neglected In the upper regions the move¬ 
ments, while larger, cannot be regarded as im¬ 
measurably greater than near the earth’s surface, 
and the increase in current intensity can only be 
attributed to an increase in the conductivity, a view 
whioh Balfour Stewart was f oroed to adopt, although 
at the time there was little evidence to support it 
No 8176, Vol. 186] 


The magnitude of the dynamo effect is dependent 
on three factors—(1) the horizontal movement of 
the air, (2) the conductivity of the air, (3) the in¬ 
tensity of the vertioal magnetic field All these 
factors vary with latitude, and hence it is to be 
anticipated that the magnitude of the variations 
will also vary with latitude, which is the case The 
intensity of the field oan be calculated with oon 
siderable accuracy but the conductivity and move¬ 
ments of the upper air are not known, although 
such movements are attributed to thermal effects 
and henoe will be a maximum m the daytime 

As a first and crude approximation we may 
imagine a spherical conducting layer to surround 
the earth, and in addition a conducting hemi 
spherical cap over the hemisphere facing the sun, 
the height of this cap being a few hundred kilo 
metres Neither the complete Bphencal conducting 
shell nor the hemispherical cap are of uniform con¬ 
ductivity, and the matter constituting these layers 
moves with the earth, bo that ionisation and recom 
bination are always taking place 

While we have from wireless measurements fairly 
good evidenoe of the height of the lower conducting 
layers, our knowledge of the extent of the ionisation 
is not sufficiently good to enable us to do more than 
speculate on the merits of the theories advanced, 
for in addition to the dynamo theory there is one 
due to Rosa Gunn known as the diamagnetic layer 
theory and a third called the drift current theory 
The differences between the theories are boat 
brought out by considering the ionisation effects 
m the hemispherical conducting cap facing the sun 
Pederson has calculated the number of electrons 
and ions per cubic centimetre at various heights, 
and ho and Ross Gunn have considered the nature 
and magnitude of the conductivity of the upper 
ionised regions They have shown that the oon 
ductivity vanes with the direction of the magnetic 
field, the conductivity at nght angles to the field 
being at times very small, and under certain oon 
ditions it approaches zero, while the conductivity 
in the direction of the field is unaffected by the 
field’s intensity Hence in layers where the con¬ 
ductivity transverse to the magnetio field is very 
small, such large circulating currents as are neces¬ 
sary for the dynamo effect cannot flow, and where 
there is an appreciable vertical magnetic field there 
can be but negligible horizontal electno currents 
In the case considered by Gunn, where a charge in 
its spiral path can execute many revolutions be¬ 
tween successive collisions, the spiral motion of the 
charge has the same effect as a small magnet opposed 
to the field, so that the whole hemispherical cap 
is equivalent to a diamagnetic layer, and to this 
diamagnetism Gunn attributes the diurnal varia¬ 
tion There appears to be no doubt that such a 
diamagnetic effect does exist, and that it contri¬ 
butes to the diurnal variations, but its magnitude 
is much too small to explain the whole of the diurnal 
variation 

Chapman has shown how the ionisation m the 
diamagnetic layer contributes far more effectively 
to the diurnal variation He shows that the less 
the contribution made by a charged partible to the 
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transverse conductivity (relative to the magnetic 
field) the greater is the mean drift velocity which 
it experiences and in the case of the earth s mag 
netic field such drift currents are eastward m direc 
tion There is in fact a steady drift of electrons 
and ions m a direction perpendicular to the lines 
of magnetic force and the gravitational field 

With regard to the relative merits of the three 
theories an effect of the diamagnetic layer appears 
certain but with it is associated the drift current 
effect which is much larger The diamagnetic layer 
effect must therefore be regarded as secondary m 
importance The dynamo theory involves motions 
of the air as well as ionisation and while on the 
whole the drift current theory appears to be superior 
more information is needed or the number and 
distribution of ions and electrons in the upper 
atmosphere before coming to a final decision 

hi NSPOTS AND MaONKTIO STOKM8 

Any unevenness in the radiation from tht sun 
as it rotates must also affoct the conductivity and 
hence pre duce variations Examination of magnetic 
records shows that many variations are related to 
the sun s period and also to sunspot periods and it 
appears not improbable that there is overlapping 
of several periods probably intimately connected 
The results obtained show that with nso and fall 
of sunspet frtquonoy there are corresponding 
changes m the diurnal variation Moreover the 
amplitude of the daily changes rises and falls with 
the intensity of the magnetic disturbance It 
follow h therefore that change in amplitude of the 
diurnal variation in ytars of many sunspots is due 
to the same ultimate cause namely solar radia 
tion as that causing magnetic disturbance 

Magnetic storms are marked disturbances of 
solar origin and to explain these many theories 
have been advanced but the facts are not easy of 
c xplanation One of the first theories put forward 
attributed magnetic storms to the magnetic fields 
produced by stiearns of charged particles from the 
sun acting like an electric current and producing 
a direct magnetic effect Schuster showed that 
such a stream moving between the sun and the 
earth would move in a magnetic field of constantly 
increasing intensity and would be subject to a 
retarding force also continually increasing Linde 
mann has overoome this difficulty by suggesting 
solar streams which are ionised but on the whole 
neutral The groups of partttlee are assumed to 
be projected from the solar prominences and the 
gases in those are of such high velocity 10 s cm 
per sec that the journey from the sun to tho earth 
should be possible m less than two days without 
serious recombination taking place Moreover 
owing to its neutrality such a stream will not tend 
to spread outwards by the mutual repulsion of its 
constituent particles 

Mans ana Hulbert attribute the morease m 
ionisation to the action of ultra violet light They 
conclude that at heights of 300 400 kilometres 
temperatures of l(XXr K are reasonable and at 
heights exceeding 400 kilometres the free paths 
of the particles are very long the motions duq to 
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formal impact considerable and the ionisation 
entirely due to the action of ultra violet light 
When the activity of the sun increases it is assumed 
that there is a tremendous increase of ultra violet 
light thus Mans and Hulbert estimate that if 
one ten thousandth part of the solar surfaoe 
(temperature 0000°) were removed and there were 
exposed regions of black body temperature 30 000° 
the total ultra violet energy would be increased 
10* times whereas the solar constant would be 
increased by only 1 per cent 
Recently Chapman and Ferraro have suggested 
that magnetic storms are essentially connected 
with the approach of a neutral ionised stream 
towards the earth tho more important changes in 
the stream taking place in the direction of the sun 
at a distance equal to a fc w times the radius of the 
earth Retardation of the stream results and 
this retardation is naturally greatest at that part 
of the front of the stream in direct lint with the 
centre of the earth On < ithi r side the stream will 
advance and partly inclose the earth and along 
the sides of tne enclosure there will be charged 
layers due to the polarisation of the stream by the 
magnetic field Across the space on the dark side 
of the earth it is assume 1 that a westerly current 
is set up duo to charges passing over th< space 
between the charged layers 

Need for more Precise Data 
This very hasty sketch cf some theories relating 
to terrestrial magnetism reminds mi of Dr Chree s 
remarks that the deductions fr>m such thecncs 
are just as hype the tic al as the theories themselves 
and I am verv sensible that this rapid survey is 
not only incomplete but also that no theory con 
sidered is completely satisfactc ry Moreover while 
fully realising that they are vital links m any 
chain of evidtnet I have avoided thi companion 
subject* of aurorte atmospheric electricity and 
earth currents because to have considered them 
would have taken far too It ng I do however 
wish to emphasise that data of a precise kind 
are much needed to modify existing theories and 
to produce new ones and I cannot d > better than 
conclude with a remark of Ruckers in Bristol 
thirty two years ago Rucker said If there be 
any who are inclined to ask whether the oareful 
study of terrestrial magnetism has led or is leading 
to any definite results or whether we are not merely 
adding to the lumber of the world by piling up 
observatiohs from which no deductions are drawn 
we may answer that though the fundamental 
secret of terrestrial magnetism is still uneiisoovered 
the science is progressing But there are special 
and oogent reasons why the science of terrestrial 
magnetism should be cosmopolitan ior those 
who would unravel the causes of the magnetic 
movements of the compass needle concerted action 
is essential They oannot indeed dispense with in 
dividual initiation or with the leadership of genius 
but I think that all would agree that there is urgent 
need for more perfect organisation for an authority 
whioh can decide not only what to do but what to 
leave undone ' 
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The Fifth International Botanical Congress. 


N EVER has there been suoh a large and repre¬ 
sentative gathering of botanists as was 
assembled m Cambridge on Aug 16-23 for the 
Fifth International Botanical Congress Of the 
twelve hundred members who registered, nearly 
one thousand attended As was to be expected, 
Great Britain supplied most members, but the 
United States of America sent a large contingent, 
and, including the overseas portions of the British 
Empire, about fifty five peoples were represented 
The original intention had been to hola the Con 
gress m London, but it was decided that Cambridge 
would be a more convenient centre 
London, however, shared in the programme 
The Linnean Society generously supplied a retep 
tion room at Burlington House for the tw o days 
preceding the meeting at Cambridge, and threw 
open its rooms to members of the Congress In 
addition, a selection from the Linnean collections 
was exhibited and members were presented with 
a descriptive catalogue, which also included an 
account of the foundation and history of the 
Society The story of the efforts of the younger 
Linnaeus to prevent the sale of his father’s collec 
tions and to preserve them from deterioration , of 


her son’s death, in order to provide suitable mar 
nage portions for her daughters , of their purchase 
at Banks’s suggestion by James Edward Smith, 
of the foundation of the Linnean Society and its 
early meetings at Smith’s house in Great Marl 
borough Street, where the collections were for a tune 
housed, of their subsequent homes, including for 
many years Sir Joseph’s house in Soho Square, 
until their arrival at Burlington House in 1857, and 
of their purchase from Smith’s executors at a price 
ruinously increased beyond the original oost, is 
well told in the pamphlet, which overseas members 
will value as an interesting memorial 

On the Friday evening a reception was held at 
the Imperial Institute, where the members were re¬ 
ceived on behalf of His Majesty’s Government by 
the Right Hon Christopher Addison, H M Minister 
of Agriculture and Fisheries 
At Cambridge many of the members were ac¬ 
commodated in the colleges, a privilege which was 
evidently much appreciated, especially by American 
visitors The sunny weather which busted through 
most of the week snowed Cambridge at its beet 
The business at the Congress opened with a 
plenary meeting in the large Examination Hall at 
Cambridge, where the members were welcomed, in 
a Latin speech, by the Vioe-Chanoellor of the 
University, in state, and by the president of the 
Congress, Prof A C Seward At a second plenary 
meeting on the following Wednesday, two hundred 
delegates conveying greetings from governments, 
deportments of state, universities, societies, and 
institutions were presented to the president At 
this meeting also Prof F A F C Went, of Utrecht, 
presented an invitation to Holland for the next 
Congress, to be held in 1935 The invitation was 
unanimously accepted Morning and afternoon 
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throughout the week were devoted to sectional 
meetings, the business closing with a plenary meet¬ 
ing at noon on Saturday 

Apart from the value of the papers and dis¬ 
cussions m the sectional meetings, which were well 
attended, the Congress afforded ample opportunity 
for intercourse among fellow workers from all parts 
of the world Old friendships were renewed and 
colleagues known only by correspondence or ex¬ 
change of papers took human shape, and the 
reoeption room (always a centre of activity), social 
meetings, excursions, and meals in common in 
the old college halls were media for conversation, 
discussion, and exchange of ideas 

Serious work was distributed among eight sec 
tions—bacteriology, phytogeography and ecology, 
genetics and cytology, morphology and anatomy, 
mycology and plant pathology, plant physiology, 
palseobotany, and taxonomy and nomenclature A 
volume of abstracts of the communications, a oopy 
of which was given to every member, facilitated the 
work of the sections 

An important duty of the Congress was to review 
the rules of botanical nomenclature The code of 
rules formulated at the previous Congresses at 
Vienna (1905) and Brussels (1910) had been re¬ 
examined by an international committee appointed 
for the purpose at the previous Congress held in 
America in 1926 The function of the committee 
was to receive and report on suggestions and ro 
solutions submitted by botanists generally, and the 
results of its deliberations m the form of a Synopsis 
prepared by the Rapporteur-g6n6ral, Dr John 
Bnquet of Geneva, formed the basis of discussion 
by the Sub Section on Nomenclature It was 
hoped that certain differences in practice, and more 
especially the fundamental differences between the 
majority of workers on one hand and a school 
representing an important section of American 
botanists on the other, might be amicably settled, 
and that the 1930 Congress might witness the 
achievement of a system to which workers generally 
would be willing to conform Pleasing features of 
the discussions were the evident wish to arrive at 
a common agreement and the absence of that 
somewhat polemic atmosphere which was notice¬ 
able at Vienna in 1905 Dr E D Merrill, Director 
of the New York Botamo Garden, presided over the 
meetings, and, guided by the Rapporteur-g&idral 
and other experts, the sub-section was able to 
formulate a revision of the Vienna and Brussels 
" Buie® ’’ whioh was adopted at the final plenary 
meeting of the Congress and left to an editorial 
committee to prepare for press Especially helpful 
in securing this revision were the suggestions con¬ 
tained in a oode drawn up by theBntish sub¬ 
committee appointed at the Imperial Botanical 
Conference m 1924, and a senes of amendments to 
the international rules presented by Mr Rehder, of 
the Arnold Arboretum 

An important outcome of the discussions on 
nomenclature was the appointment of a represen¬ 
tative International Advisory Committee, to hold 
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office until the next Congress, which would adjudi¬ 
cate on debatable points in the interpretation 
of the rules In the oourse of the debates the 
starting point for the various groups evoked some 
discussion While 1763, the date of the first edition 
of Luuueus’s “Species Plantarum ”, was generally 
accepted for flowering plants and ferns (excepting 
fossil plants), later dates were suggested for some 
groups of cellular plants To avoid upsetting well 
established names of genera by the strict applica¬ 
tion of the law of priority, the principle of lists of 
nomina conaervanda was accepted for all groups 
The scrutiny of these lists was to be a function of 
the Advisory Committee The principle of similar 
lists of conserved names of species was rejected by 
a large majority 

Battle was joined afresh on the question of a 
compulsory Latin diagnosis when describing a new 
genus or species The original alternative of the 
three best known European languages is no longer 
tenable with the increasing spread of the study of 
taxonomy, and the only alternative to Latin was 
obviously the use of any tongue, a practice which 
would add to the difficulties of taxonomic work 
It was also pointed out that the embodiment in a 
short diagnosis of the salient points of a genus or 
species would bo helpful both to the author and 
other w orkers The vote on the question indicated 
an almost complete disappearance of the opposi 
tion to Latin , an appeal from bacteriology and 
paleobotany to be excepted owing to inherent 
difficulties was, however, allowed In order to 
legitimise names already published in a vulgar 
tongue the rule will not come into force until 
January 1032 Another decision was the recognition 
of standard species in fixing the identity of genera. 

A discussion on methods of furthering the ad 
vanco of taxonomy emphasised the importance of 
a broader training for the taxonomist and especially 
the value ot a phylogenetic view point The forma 
tion of an International Taxonomic Bureau to 
assist and correlate systematic work and to reliove 
individual institutions of certain extraneous duties 
was also adumbrated The question of finance was 
a serious factor The species concept was the 
motif of jomt discussions, with the geneticists in 
relation to cytogenetics, and with the ecologists 
in relation to geographical distribution The eoolo 
gists also considered standardisation in description 
and terminology in the study of vegetation areas 
and plant-communities The morphologists re 
turned to two favourite subjects of discussion, the 
shoot unit and the origin of the loaf, and floral or¬ 
ganisation with special reference to the carpel The 

mycology and plant pathology section discussed 
the effect of environment on disease, plant-viruses 
(with the bacteriology section), arid the dissemina¬ 
tion of cereal rusts, in connexion with the last- 
named a resolution was formulated asking the 
co operation of overseas governments m the study 
ot these pests of oereal crops The plant physiology 
section dealt with protoplasmic organisation and 
the cell, and problems of growth and nutrition, and 
the paleobotany section, the antiquity and origin 
of angioeperms, early terrestrial vegetation, and 
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plants as stratigraphioal indioes Life oyclee of 
bacteria and criteria for differentiation were sub¬ 
jects of debate by the bacteriologists 
In connexion with the various sections, exhibits 
and demonstrations germane to the discussions were 
arranged Evening lectures, including a topical one 
by Mr G F Hickson on the University of Cam 
bridge and its Colleges, and other subjects of 
general interest, provided a change from the more 
specialised work of the sections, which with their 
differing technicalities of language recalled, as Prof 
von Goebel remarked, the Tower of Babel 
The honorary degree of doctor of science was 
conferred by the University of Cambridge on Dr 
John Briquet, Director of the Gincva Conserva¬ 
toire and Botanic Garden Prof Ludwig Diels, 
Director of the Botanic Garden and Museums at 
Berlin, Prof T G Halle, Keeper of Palseobotany m 
tho Swedish Natural History Museum, Prof L R 
Jones of the University of Wisconsin Prof C J 
Schroter, a pioneer m ecology, and Prof FA FC 
Went, Director of the Botanic Garden and La bora 
tory at Ltreoht and (in absence) Prof P A 
Dangeard of the Pans Museum 
Social functions included a garden party by the 
president and Mrs Seward m the grounds of Down 
mg College a reception by the Master and fellows 
of St John’s, and a dinner in the hall of Trinity 
College, where overseas delegates were entertained 
by their Bntish confreres Among the excursions 
were a whole day visit to Wickon Ten A select 
party visited Halesworth Suffolk, where a memonal 
tablet to William and Joseph Hooker was unveiled 
by Sir David Pram (see Natubu, Aug 23, p 287) 
Though the business of tho Congress finished on 
Aug 23, many members availed themselves of ex 
cursions and visits arranged from London in the 
following week Those included visits to Darwin’s 
House at Down, Kent the ttothamsted Expen 
mental Station , the Royal Horticultural Society’s 
Gardens, Wisley, the John Innee Horticultural 
Institute, Merton and the nurseries of Messrs 
Sutton and Carter The Director and members of 
the staff of tho Royal Botanic Gardens, Kew, 
received tho visitors on Monday and a special 
exhibit was arranged at the Department of Botany, 
Bntish Museum, where the keeper and his assistants 
were in attendance on two afternoons In con¬ 
nexion with the visit to the Museum a booklet had 
been prepared explanatory of the exhibits and 

^ an account of the origin and growth of the 
id&l collections since the foundation of the 
Museum as the result of the bequest of Sir Hans 
Sloane’s collections in 1753 Of special interest to 
overseas visitors were volumes from the Sloane 
Herbanum containing the early collections from 
Jamaica and other parts ot the New World, and 
the original specimens which were the basis of 
Linnaeus's first great systematic work, the “ Hortus 
Cliffortianua ”, and of his “ Flora Zeylamca” (1747) 
For the success of the Congress and the smooth 
working of the arra ng eme n ts m Cambridge and 
London, special thanks are due to the secretaries, 
Mr F T Brooks and Dr T F Chipp, and their 
willing helpers 
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The British Association and a Centenary Fund 


I N 1931 the British Association for the Advance 
ment of Science will hold its centenary meet 
mg in London No more appropriate place of 
meeting could have been selected The Association 
may justly claim to be fully representative of 
scienoe as a whole within the British Isles by 
its overseas meetings it has stimulated scientific 
activities and focused the aims and interests of 
scientific workers in the dominions and depend 
encies This dual function makes it inevitable that 
so momentous an occasion in its history should be 
endowod with a significance which can most fit 
tingly find expression only in the capital city of the 
Empire 

Tne imperial character of the meeting and the 
place in which it is to be held will make serious 
demands on the organisation and resources of the 
Association On normal occasions the annual meet 
ing is a heavy burden financial and otherwise on 
the locality in which it is held In London cx 
penditure will be altogether on a higher scale The 
cost of entertainment of foreign guests and visitors 
from the dominions and dependencies if it is to be 
such as will be regarded as commensurate to the 
occasion will be far beyond anything the Associa 
tion has been able to contemplate hitherto With 
out entering into detail it is abundantly clear that 
the financial resources of the Association dc nvt i 
as they are largely from subscriptions which arc 
liable to fluctuation and on ordinary iceasions pro 
vide no very largo margin over the expenses in 
curred cannot be relied upon to produce the sum 
which will be required 

The British Association having this m view 
proposes to raise a fund for its centenary which will 
be sufficient to meet netessary anl desirable ex 
penditure for the meeting But in addition it asks 
for a sum which will place its finances on a basis 
adequate for the future development of the 
Association s approved activities The appeal was 
launched at the opening of the recent meeting at 
Bristol h veryone connected wnth scientific wc rk 
m Great Britain would surely wwh that the een 
tenary of the Association should be celebrated with 
the dignity and circumstance befitting the occasion 
but it is perhaps onlv those who have been inti 
mately in touen with the inner working of the 
Association who will appreciate fully all that is 
implied m the reference to the future development 
of its work 

Dunng the hundred years of its existence the 
Association has striven for the advancement of 
scienoe primarily by promoting intercourse be 
tween scientific workers through its annual meet 
ings By encouraging the attendance of those not 
specifically engaged in scientific work or even not 
specially trained in any one branch of science the 
Association has endeavoured to extend the interest 
in science among the public especially when 
oocaaion offers m regard to its practical application 
to the affairs of everyday life While a larger 
public has been made aware of this side of the 
Association s work through the good offices of the 
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daily press m reporting the proceedings m the 
sections and at general meetings it has had little 
opportunity to appreciate the valuable support 
given to research by the money grants administered 
through research committees These grants made 
year by year on the nomination of the sectional 
committees representative of the various soienoes 
comprised within the Association constitute one of 
the greatest if not the greatest of its services in 
the advancement of science Many of the com 
mittees have produced results of national and even 
international importance Even though the sources 
outside the Association from which grants for re 
search are available have increased m recent years 
the assistance of the Association ib still in demand 
especially m the initial stages of research At the 
present moment indeed the Association maintains 
some seventy research committees distributed 
among the various sciences hor Borne years the 
Association has disbursed an average annual 
amount of £1100 on the work of its committees—a 
sum expended entirely in the actual cost of research 
the members of the committees receiving no re 
numeration for thur woik ihe amount availabk 
for these grants is to a great degree dependent upon 
the amount of the subscriptions received and in 
tho past has frequently been inadequate to the 
demands 

It is probable that the public is not awaie that 
the activities of thi Association are not confined 
to tho duration of each annual meeting In the 
interval between sessions tho organisation of the 
Association is not even solely engaged in preparing 
for its next meeting heavy as is the work entailed 
thereby The Council is also occupied in givmg 
effect to the resolutions passed at the preceding 
annual meeting which are usually of considerable 
moment and as they frequently affect public in 
t*rests or policy involve the submission of the 
resolutions to Government departments adminia 
trative bodies and kindred societies Further the 
Council may be said to hold a watching brief for 
science throughout the year It is prepared to take 
action if need arises in all matters in which science 
may be directly or indirectly affected 

While other aspects of the Associations work 
must here be passed over reference may be made to 
the Association s custody of Down House the home 
of Darwin which will in future entail no incon 
siderable expense 

Ihe annual income of the Association at the 
moment is about £5600 of which nearly a half ia 
derived from the fluctuating annual subscriptions 
The amount at which the Association aims for its 
fund has been put at £40 000 If from the Bum 
raised part is added to endowment the Association 
will be placed in a position to assure its activities 
and extend them in directions which cannot fail 
to bo of advantage to science In particular the 
amount available for research will De increased 
the burden of the annual meetings now so heavy 
on the place of meeting may be somewhat lightened, 
and the imperial obligations of the Association 
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which have oome increasingly into prominenoe of M Siegbahn (Uppsala), Prof Van Vleck (Wiscon- 
late years, may be more adequately met sin) , Section B (Chemistry) Prof J H Hilde- 

It should be scarcely necessary to press the claim brand (Berkeley, California), Section C (Geology) 
of the Association in further detail The position Prof G Detepine (Lille) Section D (Zoology) 
which it has won by its work during the past Prof D de Lange (Utrecht) Section E (Geo¬ 
hundred years is a sufficient warranty of its deserts graphy) Prof A E Douglass (Tucson, Arizona), 
and of its fitness to administer wisely any funds Section 0 (Engineering) Prof A E Kennedy 
committed to its charge On the ground of its (Cambridge Massachusetts) Section H (Anthro 
semoes to science and to the community, the pology) Prof E Fischer (Berlin Dahlem), Dr 
Association has well earned the right to expect the M Vassitz (Belgrade) Section K (Botany) Prof 
support for which it asks T H Goodspeed (Berkeley, California), Prof D 

_ H Campbell (Stanford, California), Prof W J V 

Osterhout (New York), Prof F A F Went 

The greater part of the Bristol meeting of the (Utrecht) 

British Association was favoured by fine weather, The total membership for the Bristol meeting 
of which full advantage was taken by all the was 2650 

sections Owing to the easy access of many points The General Committee of the Association has 
of special interest, these purely sectional excursions approved the arrangements made by the Council for 
were more fully organised than is usually the case the centenary meetmg to be held in London next 
The Norman Lookyer Observatory at Sidmouth jear The prosidont will be the Right Hon J C 
was visited by a party of physicists and astrono Smuts, and a long list of vice presidents prepared 
mere, while Wookey Hole and the Mondips attracted by tho Council, together with a representative 
geographers, zoologists, geologists, and anthro polo London Committee, was also accepted by tho 
gists The Forest of Dean was included with other General Committee 

excursions by botanists In the sections them As the Albert Hall will not be available for the 

selves, apart from tho presidential address, physicists inaugural meeting in London, tho Council booked 
listened with great interest to a summary of the the Wesleyan (entral Hall and annexes for this 
present state of the theory of cohesion by Prof meeting Tho General Committee approved of this 
Lennanl Jones, who showed that through the new and also of tho proposal that the inaugural meeting 
mechanics^ a most promising theory is at last in should be devotee! mainly to receiving addresses 
the process of development The subject of the and other messages, the president elect finally ad- 
present position of the British dyestuff industry dressing the meetmg His presidential address will, 
provoked an important discussion in Section B, however, be delivered on a separate ocoasion, 
to which many well known academic and industrial namely, tho final evening of the meeting, Tuesday, 
chemists contributed The memorial lecture to Sept 29 The reception room, sectional meeting 
Dr Beddoe by Sir Arthur Keith emphasised the rooms, etc , will be in and near Exhibition Road, 
important anthropological work which has been and South Kensington, at such institutions as the Um- 
is still being done in Bristol, which Sir Arthur versity of London, Imperial College of Science, 
pleaded should be recognised by the foundation Imperial Institute Science Museum, Victoria and 
of a chair m that subject in the University Air Albert Museum, Royal College of Music, and the 
ships, both British and German, naturally attracted Royal Geographical Society 

engineers in Section G, while members had an The new members of Council elected by the 

opportunity of seeing the gyroplane in action at the General Committee are Prof H Clay, Prof W 

new Bristol airport The largest available theatre T Gordon, Dr C W Kimmins, Sir Peter Chalmers 
was filled for a joint discussion between geology, geo- Mitchell, and Dr H T T izard 
graphy, and anthropology, on tho relation between The meeting of the Association in 1932 will be 
past pluvial and glacial periods, under the chairman held at York, and m 1933 at Leicester The Lord 
ship of Prof Fleure Provost of Aberdeen and the Principal of the Um 

The following were included amongst the foreign versity, Sir George Adam Smith, attended the 
guests present at the meeting A (Mathe- meeting of the General Committee on Sept 5 to 

matioaf and Physical Sciences) Prof R S invite the Association to meet at Aberdeen in 1934, 
Mulhken (Chicago), M R Bureau (Pans), Prof and the invitation was unanimously accepted 

News sad Views. 

Tbs fact that definitely anti social actions have and metallurgical industries, science is often held re- 
been committed under the cloak of rationalisation is sponsible for creating unemployment Labour fre- 
responsible for many of the misgivings with which quently fails to realise that originative disoovenes of 
labour regards the rationalisation of industry More- science create new demands and open fresh avenues of 
over, the displacement of workers by machinery has led employment m which displaced labour is absorbed 
to some distrust of scienoe by labour Labour-saving Such disoovenes are, of course, those with which 
machinery is too often labour displacing machinery, scienoe is most olosely associated In this connexion, 
and although mechanical science is gradually ehmrnat- addresses such as that given by Sir Riohard Gregory 
mg from industry many of the most unhealthy and on Sept 7, in oonnexion with the Bristol meetmg of the 
exacting conditions of labour, notably m the mining British Association, before the Bristol Branoh of the 
No 3176, Vol 126] 
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Independent Labour Party on “ Science and Labour ", 
an particularly valuable at the present tune as tending 
to bridge a gulf which, since the days of Darwin, 
Huxley,and Kingsley, has gradually developed between 
soienoe and labour 

Sib Rickabp Gregory referred in his address to the 
development from fundamental scientific discoveries, 
such as those of Faraday and Cavendish, many of 
which were regarded as of no practical value when 
made, of a wide range of new industries—electrical 
engineering, the fixation of atmospheric nitrogen, 
automobiles, aviation, metallic filament lamps, the 
gramophone, and the many branches of wireless tele 
phony In every one of these cases the application of 
scientific discovery has resulted in increased employ 
ment and frequently has been accompanied by an 
increase in the pleasures of life It may well be that 
the future of civilisation largely depends on the ability 
of science once again to co operate with labour Un 
satisfactory social conditions are often a consequence 
of incapacity to use aright the results of scientific 
advances Such incapacity in frequently due to the 
political impotenoy of scientific workers and their 
failure to co Ojierate, and the re establishment of 
harmony between science and labour would do much 
to remove that political weakness Such co operation 
and harmony can, however, only bo achieved by 
scientific workers demonstrating, as Sir Richard 
Gregory does in his address, that science is not morely 
mechanical invention but rather creative knowledge 
which enables man to control his environment, and by 
their participation in social movements as citizens 
whose motives are above suspicion and whose know 
ledge is at the service of the community for the pro 
motion of the greatest good 

Prof T E Gregorys presidential address to 
Section F (Economic Soienoe and Statistics) of the 
British Association, on Rationalisation and Techno 
logical Unemployment", which was read m his absence 
on Sept 8, is welcome indication that the Association 
recognises not only a duty to inform the general publio 
on all scientific advances but also a corresponding 
obligation to assist in the control and solution of some 
of the problems created by such discoveries and their 
applications The international character of the 
rationalisation movement and its undoubted effect in 
most cases m reducing the cost per unit of output make 
it impossible for any single country engaged m inter 
national trade under competitive conditions to con 
tract out of its consequences except at the expense of 
its international trade Since rationalisation effects 
a lowering of real costs, given a desire for a ruing 
standard of life, Prof Gregory believes there is no 
reason to suppose that the volume of unemployment 
will not again fall The most optimistic view of the 
situation, however, must recognise that a grave trans 
fer u involved and the difficulties may be accentuated 
by monetary and other independent ciroumstanoes 
Scientific workers have no nght to dehide themselves 
into thinking that a new era of orderliness will come 
automatically, and must conoere themselves much 
more seriously about the use or mu use of the new 
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knowledge they have acquired and the social conse¬ 
quences of the improved methods of production which 
mechanical invention has developed Increased pro¬ 
ductivity may tend to enhanoe the problem of un¬ 
employment, even if only temporarily, but it provides 
society with the margin of lower pnoee and increased 
leisure out of whioh unemployment can be relieved 
The better use of the arts of production made possible 
by scientific methods and investigations is unlikely to 
endanger the organisation of society unlees the prooess 
is applied with a wanton disregard of the injury which 
may be inflicted upon other industries or upon the 
workers rendered superfluous 

Sir Arthur Keith s Beddoe Memorial Lecture, 
which was delivered in the course of the meeting of the 
British Association at Bristol, and of which we print 
a summary elsewhere in this issue, was an eloquent 
affirmation of the enduring value of the work of this 
great pioneer Beddoe’s originality and vision, as well 
as his patience in inquiry, place him in a rank apart 
among the greatest of the anthropologists of the nine¬ 
teenth century It was only fitting that Sir Arthur 
should couple hm appreciation of Beddoe with a strong 
plea for the institution of a chair of anthropology m the 
University of Bristol, The work of the Spelssologual 
Society has shown that enthusiasm for the subject and 
the true spirit of inquiry are there among the members 
of the University Bristol presents opportunities for 
anthropological investigation that are unrivalled As 
a gateway of Britain from the earliest times to the 
present day it holds a key position The oaves of the 
Mendips, the lake villages of Glastonbury and Meare, 
the traditions of early contaot with Ireland, hostile and 
otherwise, the ethnology, archeology, and folklore of 
the border counties of Wades— these are some only of 
the fields m which we should look to the University for 
enlightenment Of the practical considerations m 
relation to civic affairs upon whioh Sir Arthur touched 
it is unnecessary to enlarge To a public spirited bust 
ness community such as the City of Bristol, they should 
carry conviction without further emphasis 

The report submitted at the Bristol meeting of 
the British Association to Section D (Zoology) by the 
subcommittee appointed to inquire into the position 
of animal biology m the school curriculum is, on 
the whole, encouraging for there is evidenoe that 
biology is teceiving wider recognition as a subject of 
educational value It is a hopeful sign that a com¬ 
mittee of the Economic Advisory Counoil has been 
appointed “ to consider the obstacles which stand in 
the way of the education and supply of biologists for 
work in this oountry and overseas, and to submit 
recommendations for the removal of suoh obstacles ” 
The British Social Hygiene Council, too, is pressing 
the claims of biology, and the Colonial Office is awake 
to the importance of the subject All the examining 
bodies, with the exoeption of the Oxford and Cam 
bridge Schools Examination Board, which is under¬ 
stood to have the matter under consideration, now 
provide syllabuses in biology for the school oerta- 
floste examination The percentage of candidates 
offering biology m this examination has been steadily 
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ruing for the last seven yean, and that of those offer 
mg botany aa steadily falling But unsatisfactory 
features m this report are the statements that the 
great majority of the biological candidates are girls, 
very few boys' sohools taking biology in the sohool 
certificate examination, ami that the shortage of 
men teachers with biological training persists The 
vicious circle has not yet been broken down The 
report suggests remedially the institution of general 
honours degrees, which four of our universities do 
already confer, by all universities as alternatives to 
the existing special honours oourses To this may 
be added the recommendation that all oolleges m the 
residential universities should accept biology as a 
subject m their entrance examination The refusal 
of some oolleges to do so is a serious obstacle to the 
supply of biologists 

On Sept fi. Section B (Chemistry) of the British 
Association devoted the whole morning session to a 
discussion on the present position of the British 
dyestuff industry Prof A O Green, formerly 
director of research of the British Dyestuff Corpora 
turn, who opened the discussion, surveyed the position 
of the industry up to the time of the Dyestuffs 
(Import Regulation) Act, which came into force in 
January 1921 for a period of ten years Since that 
date the dyestuffs industry in Great Britain has made 
great strides it now supplies 25,000 tons of dyestuffs 
annually, Or about 11 per cent of the world a require 
ments While the proportion supplied by Germany, 
Switzerland, and the United States has remained con 
stant in the past few years, the British contribution 
has increased from 8 9 per cent m 1925 to 11 7 per 
cent m 1928 Prof Green is of opinion that a further 
period of State assistance is both justified by past 
progress and by the present world position Prof J 
i Thorpe emphasised the need feft the production of 
new dyes for new fibres coming into use, and referred 
m particular to the inevitable! interdependence of 
flourishing sohools of research in organic chemistry 
and a stable and vigorous dye making industry Sir 
William Pojie also dismissed the effect the Dye 
stuffs Act has had m promoting the training of 
chemists for all branches of industry The industrial 
side was dealt with by Mr J Morton, of Scottish 
Dyes, who pleaded that the industry has justified the 
continuation of the Dyestuffs Act, but Sir Joseph 
Turner, managing director of the British Dyestuffs 
Corporation, urged that the Act has served its purpose 
and should be allowed to lapse 

Tm thud triennial conference of the Pathological 
and Bacteriological Laboratory Assistants Aseocia 
tion was held m the Medical School of the University 
of Manchester on Aug 25-29 It was opened by 
Prof W H Lang, pro vioe chancellor of the Umver 
sity, who expressed appreciation of the skilled assist 
anoe rendered by the laboratory assistants in scientific 
work Workers often do express theu indebtedness 
to theu assistants when contributing to the medical 
and scientific journals Prof Lang hoped that the 
tune was close at hand when the laboratory assistants 
of other sciences would attach themselves to the 
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Association The following papers were read at the 
oonferenoe H R Hardie (London), the development 
of chemistry, from alchemy to biochemistry, P H 
Osmond (Liverpool), the pathogen selective culture 
method, S G Laws (Uganda) a simple flocculation 
test for the diagnosis of syphilis , R J Bromheld 
(London), equipping a biochemical laboratory and 
selecting biochemical methods D B Colquhoun 
(Glasgow), a new method of isolating the typhoid and 
paratyphoid group from fwoes A H Walters (Lon 
don), the examination of rata for plague in the Port 
of London , F Dale (Manchester) Vincent bacilli and 
spinlli in oervioal smears The subject for general 
discussion was the training of juniors opened by 
Mr J McLean (London) Prof W Blau Boll wel 
corned the conference to Liverpool on Wednesday, 
Aug 27, and also spoke on laboratory research m 
cancer investigations At the conference dinner Sima 
Woodhead memorial medals were presented to Prof 
A E Boycott and to W A Mitchell (f ambndge) for 
conspicuous services to the Association The attend 
anoe at the conference was representative of the wide 
spread organisation, members attend ng from Uganda 
north and western Ireland, aa well as all parts of 
England, Scotland and Wales 

The hurricane that reached Santo Domingo on 
Sept 3 last is said to have ( aused many thousands of 
deaths, to have practically obliterated the capital of 
the Dominican Republic and to have given rise to 
wind speeds so great as 160 miles an hour Accurate 
measurements of wind speeds so high as thw are not 
likely to have been obtained but the material damage 
done supports tho view that speeds of exceptional 
magnitude even for a tropical cyclone occuired The 
large death roll was evidently due m pait to the un 
fortunate chance whereby a populous city felt the 
full force of the storm at its height Accoidmg to 
h assig, the mean path of West Indian hurricanes in 
September lies to the north of the Leeward Islands 
and near to the north coast of Haiti The particulars 
received so far suggest that the recent storm at least 
in its earlier stages followed a path slightly to the 
south of the noimal track for Dominica (Leeward 
Islands) was mentioned as the first island to be 
affected, and suffered some loss of life while most 
of the islands immediately to the north of Dominica 
were unaffected It is to be hoped that the full 
figures for loss of life will not be found to be so great 
as for the Galveston hurricane that occurred on Sept 
8 1900, when 3000 people were killed m that town 
alone, but they evidently do not fall far short of those 
for the earlier disaster Even if the storm reaches the 
mainland with reduoed intensity, as predicted, it will 
rank as one of tho very worst m a reooid that goes 
back to the fifteenth century 

Thx Russian Soviet Union Society for Cultural 
Relations with Foreign Countries has issued the first 
number (Jan-Feb 1930, pp 120) of V 0 K & , an 
illustrated literary and scientific publication in English 
The object of this journal is to aoqua m t readers 
abroad with current affairs and cultural develop 
xnent in Russia, and the first issue oontains more than 
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thirty contributions Most of these are signed articles 
of general interest, such as, 1 Women of the USSR ’, 
by Sophia R Farm an, “ Building a New State ’, by 
A Gurowitach, ‘ Excavations in the Crimea” and 
* Culture over the Ether ’, by “ E L ’ There are 
also descriptive travel articles on Samarkand, Tad 
jikistan and Turkmenistan, but the present issue does 
not devote much attention to scientific matters, 
although Prof B Arendt describes the Soviet archteo 
logical expeditions in 1020 and an account is given 
of the Leningrad Institute of Experimental Medicine 
and of the work conducted at the laboratory for ex 
penmental biology m the Moscow Zoological Gardens 

The Leningrad Institute of Ex|ienmental Biology 
has undoubtedly performed most valuable woik for 
the Russian people dunng the last decade bide by 
side with the investigations of Profs Kravkov, 
Omelyansky, Pavlov, and Vinogradsky, muoh urgently 
needed routine work has been pei formed in connexion 
with hygiene and sanitation and the preparation and 
application of curative and preventive seiums Prof 
Darnel Zabolotny, president of the Ukrainian Academy 
of Science and former Commissar for Public Health, 
was also connected with the Institute of Experimental 
Medicine untd he died recently An obituary notice 
of him appears next to an account of the medioal 
research work in pi ogress at Leningrad Prof 
Zabolotny will be remembered for his studies of 
plague epidemics and the rftle of rodents as earners 
of disease Attempts have been made in several of 
the contnbutions to emphasise the progress being 
made under the P atxletka or five year plan of economic 
reconstruction and industrialisation This is exempli 
fled by The Non Stop Week , an article illustrated 
by the new Russian calendar for January and 
February, in which there are olevon weeks of five days 
each—a scheme which, it is claimed has added sixty 
worlung days to tho year It is announced that 
twenty issue* of V O K S will appear annually, the 
subscription being six roubles, or 12s 

The eleventh International Conference of the Apis 
Club was opened on Monday, Sept 8 at 3 30 p v , in 
the Apothecaries Hall, kindly lent for the occasion 
by the Society of Apothecaries, by Lord Ebbisham, 
who laid stress on the desirability of promoting api 
culture among small holders and other land workers, 
and referred to the increasing appreciation m otljer 
lands of the work of the Club Miss A D Betts, in 
her presidential address, recapitulated the history of 
beekeeping, showing how it appears to have attained 
its maximum of national importance among the wor 
shippers of the mother goddess m neolithic or bronze 
age times It has gradually fallen to its low status of 
a century ago through the loes of its religious standing, 
and by the economic difficulties caused by the sub 
stitution of other beverages for mead, the diminution 
of the wax market at the Reformation, and especially 
through the effects of the use of sugar upon the de 
maud for honey She pointed out that modem api¬ 
culture is built up upon sotenoe and must remain 
allied with aoienoe if it is to prosper, and indicated 
some of the directions m which apiculture is, or could 
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become, of national importance The Conference 
contmued throughout the week. Sept 8-13, and in 
eluded the reading of papers (at the Crystal Palace, m 
conjunction with the National Show of Bees and 
Honey) and an excursion to view the apiaries of 
Messrs Sturgee and Soden at East Dean, Sussex 

We have lately received the first three Reports of 
the National Rceoarch Council of Japan The first 
number is a reprint of one published in March 1922 
The manuscript of the second number, and all the 
other materials, together with the office of the Council, 
were destroyed by the great earthquake and fire of 
Sept 1, 1023 The issue of the later numbers has 
been delayed on this and various accounts, and the 
Council has now decided to bring out four double 
numbers in quick succession to cover the eight years, 
1922-30, after which a single number will be published 
every year The work of the Council is divided into 
eight sections, dealing respectively with astronomy, 
goophysies, chemistry, physics, geology and geography, 
biology and agriculture, medical sciences, and engineer¬ 
ing, and each section issues its own Japanese Journal, 
except that astronomy and geophysics are combined 
m one, while that of biology produces separate journals 
of botany and zoology The ideal that the Council 
has set before itself is that all original memoirs on 
one branch of science shall be published m the same 
pei iodic al Also, since papers written in the Japanese 
language are closed to western readers, authors are 
pressed to write either m English, French, or German, 
or if in Japanese to prepare full abstracts m one of 
these languages 

A conference on steel structures research will be 
held in the lecture theatre of the Institution of Civil 
Engineers on Oct 10 next The purpose of the con 
ference is to promote discussion of the work and 
objects of the Steel Structures Research Committee of 
the Department of Scientific and Industrial Research 
This Committee has been set up to review existing 
regulations for the use of structural steel m buildings 
and bridges, and to investigate the possibilities of more 
efficient and economical design In order to ensure 
the effective application of the results of the Com 
mittee s work, it is felt to be desirable at an early stage 
to enlist the interest and co operation of various bodies 
concerned The conference will, therefore, provide an 
opportunity for an exchange of views and for a oon 
sideration of various suggestions that have been made, 
m particular the feasibility of formulating a standard 
practice in the use of structural steel in building 
throughout Great Britain Thoee interested are 
invited to communicate with the Secretary, Depart¬ 
ment of Scientific and Industrial Research, 10 Old 
Queen Street, Westminster, 8 W 1 

Messes A Gsllenkamp and Co , Ltd, have written 
to us m connexion with the Research Item entitled 
" Electrical Heating m Laboratories ” which appeared 
m Nature of Aug 30, p 826 They have sent 
us lists No 76 G and No 231 F describing small 
electric furasoes and electrically heated laboratory 
apparatus which they have been making for several 
yean We think that apparatus of this type might 
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advantageously be more widely used in many labors 
tones m Great Britain In several districts the cost 
of electricity bas been largely reduced recently and 
the many uses of electnoally heated apparatus should 
be more generally appreciated 

Applications aro invited for the following appoint 
ments on or before the dates mentioned —An 
assistant teacher of nautical subjects at the Boule 
vard Nautical School and School for Fishermen Hull 
—The Director of Education, Education Offices 
Guildhall, Hull (Sept 16) A bacteriologist and 
pathologist for the County of Lanark The County 
Clerks Lanarkshire House 101 Ingram Street Glasgow, 
C 2 (Sept 17) An assistant bacteriologist for the 
City of Bradford—The Medical Officer of Health Town 
Hall Bradford (Sept 18) A head of the Building De 
part men t of the Leeds Technical College—The Director 
of Education Fducation Department Calverley Street 
Leeds (Sept 26) A lecturer in logio at Birkbeok 
College—The Secretary Birkbeck College Breams 
Buildings, E C 4 (kept 26) A demonstrator m 


physics at St Bartholomew a Hospital Medical 
College—The Dean St Bartholomews Hospital 
Medical College Southfield I G 1 (Sept 27) An 
assistant restarch and advisory officer in plant 
husbandry at the West of Scotland Agricultural 
College—The Secretary Blythswood Square Glasgow 
(Sept 27) A principal of the Municipal Technical 
Collego Bath—The Director of 1 ducation Educa 
tion Office Sawclose Bath (Oct 7) A principal 
of the L C G South Last London Technical Institute, 
Lewisham High Road—lhe Education Oflieer (T 1), 
County Hall, Westminster Bndgt S E 1 (Oct 11) An 
assistant in the ( ancer Research I aln latones Bristol 
Royal Infirmary The Secretary Royal Infirmary, 
Bristol A Dr Robert Pollok lecturer in materia 
medica and therapeutios m the Umveisity of Glasgow 
- The Societaly University Court lhn Univonuty 
Glasgow A research assistant with dogree in engineer 
mg under the Research Association of British Motor 
and Allied Manufacturers The Technic al Secretary, 
Research Association of British Motor and Allied 
Manufacturers 5 Bolton R iad Chiswick W 4 


Our Astronomical Column. 


Eros (tre No 206 of the IIAI announces that 
the first observations of the present very important 
apjiantion of this planet were obtained at Neubabels 
berg by Dr G Stiuve as follows 
1980 tJT BA 1930 0 V Dec! 1930 0 JUg 

\ug 28‘ O' 66 30 7* 3 33 4 13* 34° 26 44 b* 118 

27 2J 44 189 3 38 22 47 35 0 33 6 
It was very close to the position indicated by a manu 
script ephomens prepared by Prof G Witt who 
discovered the planet in 1898 Prof Witt published 
an approximate ephomens for the present apparition 
m Mon Not Roy Art Soc vol 86 No 9 He gives 
a more precise one for October 1630 in A air Noch 
No 6720 The perturbations were computed partly 
by himself partly by E Note boom he notes that 
the 1928 observations show a puzzling discordance of 
some 3 6 sec in R A Further search for its cause is 
postponed until after the present apparition The 
distance of Eros from the earth is now just under 
a unit It will be only one sixth of a unit at the end 
of January The magnitude will then be 7 , it will 
be 9 6 on Nov 1 

Rotations of the Stars —A recent bulletin issued by 
Science Service, Washington, DC detunbee some 
investigations on this subject by Mr C T Elvey at 
Yerkes Observatory Provided that the axis of the 
star is not directed towards us, its rotation causes 
different portions of the star s surface to have different 
radial velocities This pioduces a widening in the 
spectral lines Mr Elvey selected for examination 
tne magnesium line at 4481, since it is normally 
sharp and narrow so that its widening may be mainly 
ascribed to rotation The contour of the line ic 
studied by a miorophotometer, which exhibits on a 
large scale the degree of opacity of each portion of the 
negative If the whole of the widening of the line is 
correctly attributed to rotation, the majority of the 
stars studied are rotating much more rapidly than 
the sun The mean rotational speed found for fifty 
nine stars is 60 km /sec, about thirty tunes that of 
the sun, if a correction were introduced for limb 
darkening, the value for the stars would be still 
greater Dm Shajn and Struve deduce that the 

No 3176, Vol 120] 


variable star W I ran Majoiis has a diameter of 
600 000 miles an 1 l itates in c tie thud f a day 
This if correct would produce great elhplicityrf form 
Planets and the Sunspot Cycle—lhere ha\o been 
many attempts m recent years to find an explanation 
of the variations ui solar activity by planetary action 
The latost is by Mr Luby in Aatr J >ur No 943 
He notea that several mvoetigatois liavo made out a 
good case for the influence of Mercury VenuH, and the 
earth on individual spots but that to explain the 
principal oyclo wo must look rather to tne giant 
planets the tidal action of Juj iter is twenty three 
times as great as that of Saturn which in its turn 
bears a still highei ratio to those of Uranus and 
Neptune It seems however that the length of 
time through which they act in the same duection 
raises tho action of those last named planots to an 
appreciable amount Mr I uby contends that the 
true sunspot period is 11 86 veais agreeing with 
Jupiter s period of revolution but that it is subject 
to disturbance by the three other giant planets so 
that it needs a long senes of observations to deduce 
the correct value he says that Wolf gavt too much 
weight to the rough observations of the eighteenth 
century, which were made before the sunspot lyele 
was recognised It is well to point out however that 
confirmation of the 112 year penod has been ob 
tamed from ancient Chinese observations of sunspots, 
also by study of the annual nngs m Id trees Mr 
Luby s penod should therefore be received with some 
caution As a check on his theory he notes that the 
present cycle should be an abnormally long one, 
lasting until 1936 He further suggests that the 
variation of solar rotation with latitude may also be 
due to planetary action companng the similar be 
haviour of Jupiter and Sat urn 

Mention may also be made of Prof Dmsmore 
Alter s work on the lines laid down by Prof E W 
Brown, of which a description w« given in the 
Journal of the Bntish Astronomical Association for 
last January This ascribes the principal term in 
spot variation to the combined action of Jupiter and 
Saturn but leoogmsee the action of the inner planets 
in producing variations of shorter penod 
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Research Items 


Sumerian Copper —Further analyses of sampler of 
prehistoric and early copper hove boeti made on 
behalf of the British Associations Committee on 
Sumerian copper, the report of which was presented 
at the Association s meeting at Bristol l he number 
of specimens containing nickel is again to be noted 
though no further light is yet thrown upon the 
sources of humonan copper Specimens from 
Mohenjo Daio numbering sixty four were examined 
Most were of coppoi showing no traces of nickel but 
twenty contained appreciable quantities tho highest 
being 1 49 per cent and the usual 0 3 per cent this 
proportion being simdat to that found in spec menu 
from Mesopotamia Nine specimens were of bronze 
the tin langmg trim 5 0 to 19 1 per cent Iho 
specimens from the 1927 excavations were nchor in 
mckcl than those found in 1920 bpecimtns from the 
grave of Queen Shub ad at Ur contained 0 51 per cent 
of nickel while six bronzes from Kish (1928) Hhowed 
0 000 to 0 21 jier cent with tin from 5 to 15 per cent 
Mr W oolley provided specimens from last year s ex 
cavations at Ur of iirat Dynasty date which showed 
nickel ranging fiom 0 105 to 0 48 per cent while of 
five fuitlier samples from the British Museum two 
only showed nickel m appieciable quantities—0 84 
and 1 01 jier cent lhe spoaihead from the stratum 
immediately above the flood level hold to bo the 
oaihest metal object so far found proved to be of 
copper with no more than traces of foreign material 
Twenty specimens from Makran furnished by Sir 
Aurel Stem in which tin ranged from 0 to 27 per cent 
contamod no nickel or only tiacos except in one 
maximum which contained no less than 1 27 per cent 
In \uw of tho suggested connexion between South 
African and Sumerian copper a number of spec i 
mens from South Africa were examined but yielded 
no support to this theoiy, and an examination of 
Chinese bionroe ranging m date from the Chow to 
the T ang period also demonstiated that their matciial 
appeared to be derived from entirely different sources 
from that of burnt na 

Ancestor Cult in Ancient Egypt - Mr b D Horn 
blowor in Ancient fgypt for 1910 pt 1 has a further 
note on ancestor worship m ancient Egypt In his 
previous communication bir b hnders Petno s identafi 
cation c f the lea aa an ancestor a spirit was confirmed 
and amplified When Egyptian tivilisation developed 
tho ancestor cult took on a form which obscured the 
essential principle The cult originated in fear of 
the dead generally who if neglected led a miser 
able existence, for which thoy might exact vonge 
ance from the living fcrotn this it was only a step 
to the loving care of the family for the spirits of 
the forefathers In Egypt it was the sons and 
especially the eldest son, who were responsible for 
carrying out the periodical funerary ntes , and off 
spring were greatly desired to ensure the continuance 
of the funerary offices The connexion was very close 
and a son on receiving an injury would oall on one 
ur both of his parents for help A dead husband or 
dead wife was addressed m the same way Ancestor 
cult eventually culminated in the king, as the son of 
the strongt st and greatest of the ancestors and the 
source of fertility The king himself became a god 
Thus, when m tho sixth Dynasty the king assumed the 
title Son of the Sun it was with the political 
object of extending to the new sun worship the 
popularity of the earlier cult of the great ancestor 
Osins, while by a compromise it was conceived that 
the lung had two fathers, the sun and Osina 

African Fresh-water Fishes —Mr Henry W Fowler 
('*J5be Fresh water Fishes obtained by the Gray I 
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Atman Expedition 1929 With Notes on Other 
Siiecios in the Academy of Natural Sciences of 
Philadelphia Vol 82 1030), in continuation of his 
studies of fishes from the Academy collections de 
senbos a very mtei eating Hanes obtained by Mr 
Pientiss N Gray on lus reoent expedition to equa 
tonal \fuca Mr Gray was accompanied on the 
expedition by Mr W W Bowen ropiesenting the 
Academy as Hold collector, and valuable fishes were 
secured of twenty five species twelve of which are 
new to science These belong to the Characidie 
Cyprmni® Clarad® Pcocilndse Anabantidse, and 
Ciehlidee There are detailed descriptions and good 
text figures m many cases showing Btnking variations 
in marking Besides Grays fishes other Afncan 
fresh water fishes fiom tho Academy Collection are 
also dewnbed including those from Lake Rudolph, 
collected by Dr A Donaldson bmith and from Angola 
and Ihilouigo chiefly in the Quanza basin puiohasod 
from Dr W J Ansorge Amongst these are two 
species of Polypterus P Inchet anil P senegallus in 
both of which variation of the head wales is shown 
Diurnal Migration of Plankton in Japanese Lakes 
Dr Kenzo Kikuchi in his jwper A Comparison of 
the Diurnal Migration of Plankton in Fight Japanese 
LakeH (Memoirs of the College of Science Kyoto 
Imperial t niversity Senes B Vol 6 No 1 Article 3 
19)0) records the resultb of his investigations m six 
freshwater lakes one brackish and one of sea watei 
the last, closely connected with the Japan boa by 
means of a small canal With very few exceptions 
thoie is a distinct dimnal migiation on the part of 
the plankton and thia is of several types but the type 
is not constant for the specioa in all the lakes the 
vertical distribution of the plankton in the daytime 
being presumably affected by tho turbidity of the 
water In a few cases temperature aeems to determine 
the upjior limit of both the diuinal vertical distnbn 
tion and the nocturnal aw cut Tho upward move 
ment of Crustacea takes place when the intensity of 
Hunlight is changed It is found that the younger 
forms of Lhaptomus panficus and D japonicus are 
distributed neaier the surface than tho old animals 
in the day tune and also thoy appear on the surface 
earlior in the ovening whilst the leverse is tiue m the 
order of leaving the surface in the morning The 
nauplu of lhaptomus and Bastmnopsxs in Lake Kizaki 
have throe maxima on the surface m the evening 
when thi sun sinks after sunset, and at dawn Other 
species have two maxima or one only SagtUa and 
certain Ciustacea are most abundant noa» the surface 
a few horns after sunset Tablee ate given of the 
physical features of the lakes the temperature 
oxygen content, and hydrogen ion concentration and 
in two cases the chlorine anil hydrogen sulphide 
taken on the same day as the plankton catches also 
of the diurnal changes m the number of individuals 
and vertical distribution in the various planktomo 
species m the different lakes 

Origin of Nepheline-Syemte —The nephehne syenite 
gneisses and associated rooks of Dungannon Town 
ship, Ontario are shown by F F Osborne to have had 
a complex origin, m put due to consolidation of 
magmas , in part to Ut par lit injection , and in part 
to metasomatism (Am Jour Set July 1980) The 
sequence of differentiation in the granite and nepheline 
syemtepegmatite dykea shows a remarkable parallel 
ism The evidence suggests that the parent magma 
of the nephehne bearing rocks did not have the high 
oontent of volatile materials that has been claimed 
by some petrologuts as a necessary factor in the 
genesis of such rocks It is suggested that during the 
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formation of schists there u an elimination of the con 
stituente that do not form foliated minerals, and that 
some of these constituents are those m which nepheline 
syenite is rioh If they could roach a magma they 
would necessarily modify its composition m the 
required direction A similar suggestion for the 
origin of the spilitic suite of albite non rocks has been 
offered by Holmes (Oeol Mag p 277 1027) Both 
are supported by the work of Cooke on the con 
stituents eliminated during thermodynamic meta 
morphism (Museum Bull 40 Geol Hurv C anada p 
22. 1027) 

The Disappearance of the Huronian —Under this 
title T T Quirke and W H Collins describe the 
results of an investigation to ascertain what became 
of the Huronian formations of the Pre Cambrian of 
Canada east of the line north eastward from Ril 
lamey (GeorgianBay, I ako Huron) against which they 
seem to end (Mem 100 Geol burv Canada 1030) 
They find that vestiges of the Huronian highly meta 
morphosed and merging into gneisses of ignoous 
aspect do occur east of tne lme 1 he gneisses gradu 
ate in turn into massive granite flora which it is not 
practicable to separate them JThe authors suggest 
that the granite is mainly denved from part* oftho 
transformed Huronian sediments which became liquid, 
while the gneisses weio produced without reaching tho 
fluid state Structural considerations indicate that 
some of the belt# noith west of the lme were once 
buried about six miles and tliat the country to the 
south oast lepresents a still deejier section of the 
earth s crust probably one of tho deepest to be seen 
any whore on the earth s surface The gnoissos and 
granites afe called Rillamean bills and dykes of 
probably Keweenawan diabase (quartz dolonte) pie 
ceded the intrusion of the Killamean batholiths and 
scattered dykes of fresh olivine diabase followed 
These facts show that the problems of the correlation 
and succession of the C anadian Pre Cambrian arc still 
very far from being solved 

Carthaginian Lenses —Ihe July issue of the 
British Journal of Physiological Opt*** contains a 
< oinmumcation from Mi H L Taylor on Tho 
Origin and Development of I enses m Ancient T imes , 
which ascribes the development of the lens to the 
(.retans of 1800 a c His examination of tho contents 
of museums of the eastern Mediterranean lias led him 
to the conclusion that ivory and steatite tho materials 
used for beads prior to 2000 a < wore replaced at a 
later period by rook«rystal onyx agate, and cornelian 
The dtscoveiy of the magnification produced by a 
bead of rook crystal led to the production of lens 
shaped beads and eventually of lenses Buoh as those 
of the royal gaming board found in the palaco at 
Cnoasus and to the perfect lenses, found also at 
Cnoatms and at Mount Ida now in the museum at 
Cancha They are all piano convex with powers 
between IS and 8 diopters The Phoenicians appear to 
have earned such lenses to the mainland to Troy 
Tyre, Nineveh, and Bntarn At Carthage five glass 
lenses have been unearthed at the ancient necropolis, 
two of them of power 6 5 diopters, in the sarcophagus 
of a prominent individual, who it is presumed suffered 
from presbyopia and wished to protect himself against 
this disability m his next existence 

Indescant Colour# —In a paper in the August issue 
of the Proceedings of the Royal Society Lord Rayleigh 
after describing m some detail his experiments on the 
origin of the iridescent colour# of birds and insects 
(aee Natubk, vol 120, pp 211 and 474), discusses 
the action of light ana of ohlonne on these The 
phenomena are complex, and perhaps the only 
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generalisation that can be made is that stability of a 
colour under tho chemical action of chlorine is a proof 
that no pigment is involved Ihe oolours of the moth 
Urania npheus of tho Morpho butterflies, and of 
metallic beetle# survive such treatment and there is 
much in favour of regarding these as interference 
ooloms In other Distances such as that of tho pea 
cook s feather where there is definite evidence that 
the colour is a structure effect but it is nevertheless 
affected by light the com lusion reached is that the 
action of the lattei probably consists in a photo 
chemical destruction of the matenals going to build 
up the structure In another case faded and un 
faded parts of a Morph> wing were exposed to ultia 
violet light and it was found that the latter fluor 
esced whereas the former lid n >t it seems likely that 
what had been destroyed in fading was Mime fluor 
escent body itself colouiless which was built up into 
tho colour produc mg structure A numbt t of the 
properties of the peat xk feather still remain to bo 
explained 

Polar Properties of lee Crystals In tq ito of its 
mqxirtanre thoro is still little geneial agreement on 
tho crystallography of ice largely because ot the 
diffn ulty experienced in producing authentic single 
crystal# Prof J M Adams m some work doscubed 
m the Proceedings of the Royal Society for August on 
crystals cf muioscopic dimension# las obtained 
evidence that they are polar When thoso weie 
observed in an atmosjheie favourable to their cl is 
integration in livuluals were occasionally found 
which although piissen#uig tho simple external form 
of a short right hexagonal prism terminated by basal 
planes nevertheless develop© 1 a pit at me end only 
ot a ceitain axis (the C axis) In addition two other 
types of disintegration were found with crystals of the 
same external f >rm one characterised by a | it at 
each end of this axis and the other by a cavity at the 
middle these bemg explicable as luo to tho two possible 
modes of twinning on the basal plane Prof plains 
points out that there is further evidence for jtolauty 
in the form of certain rod like snowflakes which appear 
to be pointed only at one end whilst others termm 
ated at b »th ends by basal planes look as if they have 
grown by the union of two of the formor point to 
point, and ascribes the polarity tentatively to an 
asymmetric location of liydrogon ions m a non polar 
oxygen lattice 

Wave Length of Hydrogen Atoms Although the 
wave properties of elec trona are now so woll established 
that a camera has been deacubed for the apphea 
tion of electron diffraction to the investigation of 
structure (Prof G P Thomson August issue of the 
Proceedings of the Royal Society) very few expen 
menta have been performed which show the uudulatory 
nature of atoms or ions Ihe fact that the proton 
and electron of a moving hydrogen atom are together 
equivalent to a wave is however demonstrated by an 
investigation of the reflection of atomic hydrogen by 
lithium fluoride described by T H Johnson m the 
issue of the J oumal of the > rankhn Institute for August 
The hydrogen atoms wore generated in a discharge 
tube and after passing thiough a collimating system, 
were reflected from the crystal on to a target coated 
with white molybdenum oxide (MoO g ) This is re 
duced to a blue lower oxide where the atoms ate 
incident, and so gives a permanent record which can 
be examined visually or photographed bo far only 
first order diffraction patterns have been obtained, 
with rather poor definition but the wave length of 
the atoms calculated from these is in accord with 
theory Lithium fluonde is of special value foi this 
work because it appears to retain any hydrogen atoms 
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which aie not immediately reflected for a sufficient 
length of time for them to recombine to molecules, 
which do not then affect the target 

Alkali Photoelectric Celle —The second July number 
of the Phyncal Renew contains a paper by A R 
Olpin of the Bell Telephone I aboratones on the 
properties of photoelectric colls in which the alkali 
cathode has been coated with a film of a simple 
dielec tnc or an organic dye Most of the substances 
studied have boon found to increase considerably the 
sensitiveness of the cell to red and infra red light their 
action being acoompanied by tho appearance of a 
new maximum in the spectral response curve for the 
composite surface to the long wave length side of the 
single important maximum m the curve for an un 
tieated surface The frequency difference betwoon 
the maxima is often about the same as that of the 
1 5infra rod vibration of the oxygen hydrogen 
carbon-hydrogen, and nitrogen hydrogen linkages, 
and it is suggested that there is a mil connexion 
between this vibration rotation frequency of tho 
molecules and tho changes m the properties of the 
surfaces One linjiortant fact which emerges inci 
dentally tiom this uivestigation is that many of the 
substances usod to sensitise photographic plates also 
increase the electron current of a photooleetno cell 
and, at least m some instances affect primarily the 
same sjiectral regions Finstem s equation foi the 
maximum energy of emission of photoelectrons has 
been found to be valid for composite surfaces exposed 
to near infra rod ladiation 

Transmission of Short-Wave Beams —If the wave 
length of a radio beam is less than about ten metres 
exjterimentu have shown that it will act in a very 
similar way to a light beam These beams follow the 
inverse square law and obey tho ordinary laws of 
refraction In addition obstacles of evory kind appear 
to produce shadows In a paper m the Wtrelcee World 
for July 23 Dr i Noack describes experiments on 
the transmission and reception of these beams 
recently carried out in Germany Meesrs C Lorenz 
of Berlin in conjunction with Prof Esau of the 
Lnn ersity of Jena have made oxpenmenta with a 
transmitter placed on the poak of the Brcx ken in the 
Han Mountains, at a height of 1140 metres It was 
found that reception was beat north east of the 
Brocken where Hie country is more or less flat and 
from whence the poak can always be seen Ac cording 
to theory the range would be about 110 kilometres, 
the distance of the visible horizon At first the trana 
nutter was erected at ground level on the Brocken 
and it a as found that the range varied between 70 
to 100 metres It was noticed that all over the range 
the signal strength was practically constant Re> ond 
this lange it decreased with extraordinary rapidity, 
the width of the legion over which this rapid decline 
took place being about 10 kilometres It seems prob 
able that m this region reception is no longer earned 
out by the aid of direct radiation, but is due to indirect 
refracted rays It seems highly probable that the 
range of reoeption depends mainly on the distance of 
the honzon from the transmitter Further expen 
ments at a height of 600 metres, the transmitter 
being placed on a tower 10 metres high so as to out 
out possiblo earth ’ effects, confirm this conclusion 

Indium —The element indium, although widely 
distributed occurs only m very small quantities and 
it is usually recovered from emo blendes and flue 
dusts In the Chemical Newt tor July 18, Dr G 
Druoe desonbes the preparation of indium sulphide 
from the black residue left after generating hydrogen 
sulphide from commercial ferrous sulphide and 
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sulphurio acid About half a gram of the element 
was obtained from about 100 lb of the commercial 
iron sulphide 

The Geher Problem —The question of the authorship 
of the Latin treatises ascribed to Geber and their 
relation to the Arabic chemical works of Jabir ibn 
Hayyan has been somewhat complicated by a dis 
mission as to the authenticity of the latter In a note 
m Forechungen und 1 ortschntte July 10, Prof Ruska 
announces the results of an investigation of some 
hitherto unknown writings of Jabir published by Dr 
Holmyard in 1928 He concludes that the whole 
system of Jabir a writings are of Ismaelite origin 

Ignition of Carbon Monoxide—A criticism of the 
work of bmithells Whitaker, and Holmes on the above 
subject reference to whioh was made in Nature of 
April 6 p 645 has been published by Bradford and 
1 inoh in the July number of the Journal oj the Churn 
cal Society The authors describe experiments which 
lead them to i onsider that the expenmontsof Smithells, 
Whitaker and Holmes were vitiated by the ciroum 
stance that tho dielectric strength of the mixtures of 
carbonic oxide detonating gas with water vapour and 
with hydrogen weie different Iho conclusion of the 
previous experimenters, that hydrogen is more effect 
ive than water vapour in conferring lgmtibility, is 
considered to be valid 

Adsorption by Silica Gel —In the July number of the 
Journal of (he Chemical Socuty, D C Jones and L 
Outndge describe experiments on the adsorption by 
silica gel m the system n butyl aloohol and benzene 
Measurements on the adsorption both from the liquid 
and vapour phases were made, and the difference 
between the true adsorption as defined by Williams 
and that given by the equation of Ostwald and 
Izaguirrc is attributed to capillary adsorption The 
concentration of the solution thus adsorbed is shown 
to be equal to that of the equilibrium solution, m 
agreement with theory Success m the measurements 
was possible owing to tho use of a new method of 
analysis devised by D C Jones, which could be used 
with both very dilute and very concentrated solutions 
The mam theoretical point of interest of the paper is 
probably the use of the assumption that a certain 
amount of internal gel solution varying considerably 
with the equilibrium concentration is adsorbed not 
by the solid but owing to the liquid oapillary forces, 
and in experiments where the adsorbent is immersed 
in the solution or where the adsorption is from 
saturated mixed vapours this portion will have the 
same concentration as the equilibrium solution 

Complex Soil Colloid —Most of the information at 
present available concerning the colloidal oomplexes 
existing in the soil has been derived from oonsidera 
tion of the analogies in behaviour which suoh oom 
plexes exhibit when compared with similar oomplexes 
prepared by synthetic methods In the Rendioonit 
of the Reate letUuto Lombardo for the present year 
(Farts 2-6), Dr C Antomam describes a soil colloid 
oontaming OS per oent of orgamo matter which he 
has succeeded in separating directly from soil This 
subetanoe mam tains a oonstant composition, even 
after dialysis, and is regarded as homogeneous 
In an acid medium it ooagulates when the pH value 
is equal to or less than 6, whilst peptomsation occurs 
for values below 8 , the isoeleotno acme is included 
between these limits The complex is composed 
of three distinct individual oolloids of humic, silicic, 
and femo character, the last bong electropositive 
and protected The protective influence is exerted 
by both the electronegative constituents, but mainly 
by the bumio colloid 
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Soils and Fertilisers in South Africa* 

By Sir Irfdfbick Kreble, G B E , r R S 


fTTHR problems of South African agriculture which 
-f await solution fall into two groups—those of 
arable and those of grassland Of tne two the 
problems of grassland are potentially of gieater 
importance 

Grassland 

The grasslands of South Afuca are poor and hairen 
Over vast areas the scant horbage serves scarcely 
to cover the ground oven duiing the growing season 
It turns brown and grows jet scarcer during the dry 
season Ihere are gteen hills in Natal and green 
pastures, and even in regions of low rainfall after 
eummet showers the brown herbage grows green 
again 1 heie aie large areas of grassland in wluch 
the spring herbage is luxuriant and nutritious but 
as spring advances the feeding value of the grass 
declines and cattle have often to submit and sui< umh 
to conditions of starvation 

It seems to be universally assumed that this state 
of aflairs is due to lack of water and that it can best 
be remedied by introducing from other countries 
grasses of gieater powers of resistance to thought 
Much work of great interest along these lines both 
on irrigated and non irrigated land, has been done in 
South Africa, partic ulariy by Dr Pole h vans at 
Pretoria He has shown that, it is possible to estab 
lish many grasses from other jiarts of the world und 
to obtain large amounts of food for stock from them 
But the suggestion which has now to be made casts 
doubt upontlus method fts being the most important 
moans of rejuvonating the pastures of South Afnra 
Tins suggestion is that many of the troubles attu 
bated to drought are mote pioperly to be ascribed 
to mineral dohoiency The hunger of the soil for 
phosphates is only one symptom, albeit a most 
important symptom, of these deficiencies The land, 
or much of it also lacks lime, and although the lack 
is well known, little is being done to remedy it 
\ot lack of lime may prove to be a limiting factor of 
yield on both arable and grassland Many offii tals 
maintain tliat the addition of lime depresses yield, 
and fail to consider that this in itHelf may bo a passing 
symptom of a deep seated trouble and want It is 
encouraging therefore to report that both in Natal 
(tedara) and m Rhodesia (Salisbury) experiments 
are now being earned out which point to benefits 
from liming 

With an insufficiency of lime and phosphates m 
the soils the herbage must perforce be deficient m 
these essential materials, the yellow or pale green 
coloui of the grass betokens that it lacks nitrogen , 
and it is certain that there are also deficiencies in 
potash What other deficiencies theie are of other 
more obscure elements which may prove to be import 
ant only further research will show 

It is suggested that all these deficiencies have been 
brought about by simple cosmic moceesos 

South Africa is the stem of a funnel, the mouth of 
which is the equator Of all that teeming life bred 
in the warmth and moisture of the tropics there must 
from time to time, as bees swarm, have migrated 
hordes of all kinds of animals Debarred by the 
desert from invading the north, these migrant hordes 
have gone ever southward Sometimes the grass 
lands which these migrants invaded were lush with 
spring grass and suffloed to feed the beasts , but at 
other times when the sun was fierce in summer and 
the growth of grass stood still there was lack of 

• From » purer mad before section U (Asriculture) of the Bnttah 
AmocUtlon at Bristol on Sept 5 * 
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herbage Thus pushed by hungei the hethivora 
grazed the pasture baio to the bone The grass 
over grazed became worn and thin Like a gainient 
too much usod, tho horbago became lont and through 
the rents rams often of tonentiAl violent i, incited 
and swept away tho soil, aggravating the effects of 
over grazuig So the vicious circle was completed 
aud remain<t complete to the constant impoverish 
merit of South African soils 

Any traveller in the Union may ste the nvois 
leap to life in the rams which attack the taith 
caive it out and bear it away, and run red with the 
soil washed ftotn the land He may likewise see 
in the veldt burning practised by farmers yet another 
aid to soil unpoveiiulmieiit for though burning 
brings young and sweet and eaily grass tho partial 
sterilisation of the soil which it produces releases 
the little store of hardly won organic nitrogen which 
is absorbed gieedily by the young grass m the flush 
of its spring growth Tho soil is soon doplcted so 
that long before drought incloses its veto, giowth 
wanes and tho volclt becomes brown and baio and 
barren blocks and herds aie decimated, aud the 
patient farmer praying for ram fails to realise that 
he himself offered them as a burnt otfeting to the god 
of ignorance 

Under these conditions of over grazuig and erosion 
an age long struggle for existence must havo waged 
among the plants of South African giassland, and the 
struggle must havo been ot ever increasing intensity 
as the soil became mote and more depleted of its 
mineral contents and its nitrogen compounds In 
this Btrugglo those grassland plants with larger le 
quirements of mmeials and of nitrogen were the first 
to succumb lhoy ceased to bo memliers of tilt 
grassland community but retiring from tho unequal 
struggle, continue to suivive here and there in those 
favoured mineral oases wherein their larger modo of 
life finds satisfaction The struggle is still going on 
and now only the most niggardly ot tho plants mean 
in what thoy got anil what they give surviv e Tx 
copt for a brief period in the flush of spring thoy yield 
but little sustenance to the animals wiuih giaze 
ujMiii them 

If this picture of the evolution of the giassland of 
South Afnc a he true conclusions of fundamental 
importance follow The first of these conclusions is 
that tho restoiation of South African jiastures is 
possible The second conclusion is that the way ot 
improvement lies m the restoration to the soil of coil 
diticins under which plants of laiger requirements 
and higher nutritive value may hvo The third 
conclusion is that tho picture of the decadence of 
giassland in tsouth Afuca although more vivid, is 
none the less identical with tho albeit moie ilrah 
iieture presented by tho world as a whole I he 
actoi which has determined tho trend of evolution 
in this as well as in earlior geological epochs is the 
decreasing supply of minerals stored in tho grass 
lands and amble fields ot the woild 

Deficiency of nutntiveness of tho plants ot arable 
crops means deficiency of nutrition m man and beast, 
which in turn means disease, and it may be that the 
wealth of animal diseases which Africa possesses 
is hut another symptom of the gradually lowered 
vitality of living things due to gradual decrease in 
the supply of essential minerals 

If this be true, then in grassland management with 
its insistence on the restoration of minerals there are 
means of arresting the downward trend of evolution, 
or at least of slowing down the rate at which nitrogen 
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and phosphorus escape, the one into space, the other 
into the abysms of the ocean 
Whether these large conjectures prove true or no, 
the first two conclusions require brief consideration 
If it he true that a restoration of minerals to the soil 
brings about a return of plants of good grazing value, 
we shall have a most important vindication of 
intensive grassland management For the general 
principle underlying the intensive management of 
grassland is that conditions may be provided wherein 
more nutritive native and introduced plants will 
flourish That it will prove possible to transform 
the grassland of South Africa is lendered probable 
by the remarkable results which Mr T D Hall s 
small scale experiments on grassland in different 
parts of bouth Africa have already achieved 
These experiments show 

(1) That grassland in South Africa lesjionds m an 

almost magical way to nitrogen 

(2) That the relation between nitrogen and plios 

phates which obtains m grassland is the 
tecinrocal of that which obtains on arable 
land Though a dressing of phosphates odds 
but little growth to that produc ed by a single 
dressing of nitrogen a dressing of phosphates 
added to a double dressing of nitrogen brings 
about a marked increase Tho explanation 
would apjieai to be that the grassland plants 
suiviving to day are able to extract even 
from the jmjMivenshed soil just enough phos 
phates to live on , but m that grassland there 
is not enough nitrogen to go round and so 
growth languishes until additional nitrogen is 
supplied Addition of more nitrogen produces 
little offoct Addition of more phosphates as 
well as more nitrogen gives rise to a fuither 
increase in growth 

(1) 1 he tioatment of grass with a oomplete fertiliser 
together with lime gives the largest rosjionse 
These experiments suggest the conclusion that a 
brilliant future as aits South Afiu an grassland It is 
even safer to coneludo from thorn that our knowledge 
of the propel fertiliser tieatment of grassland is only 
just emerging from the empirical into the scientific 
stage, and that the investigation ot the mtiogen 
phosphate balance with potash in attendance will lead 
to the discovery that grass can lie made iar more 
productive than is at present supposed 

The opmion that glass will play an un{>ortant part 
m the future of booth African ugnculturo is reinforced 
when South African rainfall is considered Much of 
bouth Africa is a land of summer rainfall Grass is 
the opportunist among plants it grows during grow 
ing weather and dies down when conditions are 
unfavourable to growth A di ought may cut off an 
arable crop m its prime, but it can rarely do more than 
check the growth of grass Experiments now being 
conducted in Natal, at theCedaraschool of Agriculture, 
lend confirmation to the view that grassland in bouth 
Afnc a will respond to intensive management no lees 
readily than the grassland in Great Britain Mr R A 
Fisher s exporum nts Hhow that even a grass (Paapalum 
sp ) leputed by farmers to be of low grazing value, 
responds to fertilisers so remarkably as to produce 
enough food during the grazing season to enable one 
cow to yield 1000 gallons of milk 

One more suggestion may be made with respect to 
nitrogen on grassland Owing to the intensity of the 
struggle for existence, grassland plants must always 
be hungry for nitrogon Such nitrogen as grassland 
contains, and for which the plants have perforce to 
scramble, is derived from the breaking down of organic 
nitrogen compounds The breaking down proceeds by 
orderly stages until compounds of ammonium are | 
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formed The nitrifying baotena then convert the 
ammonia first into nitrites and then into nitrates It is 
usually believed that all plants of grassland, hungry 
as they are for nitrogen, wait passively until nitrate is 
formed before they attempt to supply their wants It 
would seem more likely, however, that with capacities 
sharpened by the struggle, there would emerge from 
among some of the grasses the capacity to absorb 
nitrogen in file form of ammonia, or even m orgamo 
form, and such plants would be victorious m the 
struggle for existence It may therefore lie predicted 
that amongst grassland plants, some at all events may 
bo found which possess the power of obtaining nitrogen 
m the form of ammonia, and it may provo that the 
grass family is distinguished from other plants by this 
oapaoity 

iho dicotyledons including the common weeds of 
pastures, can obtain nitrogen only in the form of 
nitrates, and to them ammonium compounds are 
{Hiison But the grass plants are able to utilise and 
thrivo on tho nitrogen obtained in the form of am 
monia Two facts support these suggestions The 
first is that sulphate of ammonia and ammonium 
phosphates have a lethal effect upon the common 
weeds of grassland the second, that sulphate of 
ammonia is at least the equal of nitrate nitrogen in 
calling forth the growth of grasHland in Bpnng This 
equality is difficult to explain if the common view bo 
accepted that before ammonia can be utilised by the 
plants it must first be c onvertc il into nitrates 

The i>ower of sulphate of ammonia to evoke early 
growth of grasH would be self evident were it to be 
proved that ammonium compounds are tho pioper 
nitrogenous food for grass, and needless to say, such 
roof should be of great value Of no less value should 
e the proof, if it can be obtained, that ammonium 
phosphate is the right fertiliser to use on a plant which 
responds markedly to a proper balance of nitrogenous 
anil phosphatio fertilisers 

Ababu Lanu 

The arable crojis of bouth Africa aro poor iho 
leld of maize m the Lnnm is on the average three 
aga to the acre, that is, about one third of a crop 
oven when measured by American standards Pool 
cultivation is in part tesponsible for low yields, foi 
more so indeed than seems to be realised in bouth 
Af nca Other limiting factors are water and phosphatio 
deficiency, and it is a gcnoral obsession in bouth Afnca 
that most of the agricultural tioubles from a Inch 
that country suffers aro due to lack of water Science 
should aid effectively in curing this obsession It has 
already shown that in spite of low rainfall, crops can 
be produced if tho deficiency of the soil in phosphates 
be made good But even after applications of phos 
phates the crop remains small, and the expert 
attributes the low yield to insufficiency of water 
In this he is partly, albeit only partly, right When 
he adds nitrogon on the top of his phosphates the 
result is often disappointing, and he draws the eon 
elusion that nitrogen, by encouraging the growth of 
leaf and stem and thereby increasing the loss of water 
from the plant by transpiration, does more harm than 
good by making the limited amount of water in the 
soil still more insufficient For this reason the expert 
and the fanner avoid using nitrogen Sometimes an 
additional reason is advanced, namely, that nitrifica¬ 
tion goes on so quickly m South African soils that 
there will always be enough nitrogen available when 
theplant needs it 

The latter explanation may be considered briefly 
and dismissed South African soils are desperately 
poor m organic matter Orgamo matter is the sole 
source of supply of natural nitrogen If the source 
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of supply of natural nitrogen is almost non-existent, to 
believe that nitrification can supply enough nitrogen 
to the plants is to believe in tne making of bricks 
'without straw; albeit that it is possible to hold, as 
has been suggested, that the plant residues in the 
soil supply just enough material to permit of an 
amount of nitrogen fixation sufficient, and no more 
than sufficient, to make good the annual loss through 
nitrification. 

The extreme poverty of South African soils in 
humus and the essential part which orgamo matter 
plays in the feeding of crons are facts which those in¬ 
terested in the use of fertilisers must take into careful 
consideration. Observations m South Africa have led 
me to propound some ideas which may throw light 
upon the role which organic matter plays in the sod. 
Hitherto it has been believed that the chief virtue of 
organic matter, apart from its physical effect on the 
sod, lies in the nitrogen which it supplies. Experi¬ 
ments made m South Africa on irrigated land are 
claimed by their authom to show that, whereas tho 
addition of inorganic nitrogen produced no increase in 
crops, the addition of even ho small an amount as 1 
ton per acre of Kraal manure brings about marked 
crop increase. It is difficult, although perhaps not 
impossible, to believe that a small quantity of nitrogen 
in organic form is more beneficial to plants than a 
larger quantity of inorganic nitrogen. It is more 
reasonable to seek the benefit of the Kraal manure 
in the carbon which it contains, and it may be con¬ 
jectured that tho chief chemical rftle of organic matter 
is to supply carbon for the soil bacteria, and particu¬ 
larly for thososoilbacteriawhicliareengaged in nitrogen 
fixation. Tips consideration suggests a line of research 
of practical importance. If carbon in organic form bo 
proved to play such an important part in enhancing sod 
fertility, it may booome necessary to use as a * filler ’ 
in the manufacture of complete fertilisers some cheap 
waste product rich in organic carbon. There are 
expert growers, some of thorn among the best in the 
world, who act empirically as though they held this 
view and uso always large amounts of orgamo matter 
together with artificials in order to produce large crops 
of fruit and vegetables 

Considerations of the bacterial changes m the soil 
lead to yet a further suggestion ; the wattle growers 
in Natal have proved that phosphates give a much 
larger growth of the tree than is obtained without 
their use. Now in a fairly wide excursion throughout 
South Africa, one of the few signs of nitrogen plenty 
was shown in the green-black colour of tho leaves 
of wattles treated with phosphates. The dark 
colour suggests that the wattles have received plenty 
of nitrogen. But the soil is poor in nitrogen. There¬ 
fore the trees must have obtained it from the nitrogen¬ 
fixing nodule organism which infects the roots. 

Inquiry showed that on the roota of tho phosphate- 
treated trees the nodulea are far larger than on the 
roots of trees without added phosphates. Phos¬ 
phates are known to encourage nitrogen - fixing 
bacteria, but it is now suggested that those latter 
organisms are no less intimately connected with phos¬ 
phates than they are with nitrogen; in other words, 
that they not only bring nitrogen from the air into 
organic combination, but also that they do the like for 
the phosphates of the soil. If so, these nitrogen-fixing 
soil bacteria are the foundation-stones of soil fertility 
and their prevalence is determined first by the 
supply of orgamo carbon in the soil, and secondly by 
the supply of phosphates. 

In support of this suggestion it may be mentioned 
that the nodule-forming nitrogen-fixing organism of 
clover is said to possess the power (denied to other 
grassland plants) of obtaining its phosphates from 
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insoluble sources — a belief which could be easily 
verified, If it be true, it should bo possible to balance, 
as a juggler does balls, the clovers ami grass con¬ 
stituents of a pasture by supplying phosphates now 
in soluble now in insoluble form. It this (mssibility 
were achieved it would have great practical value. 
All these things considered, it may prove that al¬ 
though South African soils are at present jKior, their 
defects can be gradually remodied by tho systematic 
uso of fertilisers containing nitrogen and all the 
essential mineral elements as well as carbon com¬ 
pounds in a suitable form. 

Another and extraordinary fact lends confidence to 
this prediction. TreeH of many kinds and m the 
different States of the Union—Natal, Orange Free 
State, and Transvaal - grow with far greater vigour 
than they do ui Europe. This fervour of growth is 
attributed in South Africa to water Tt cannot be : 
for water could at best make the treos grow only os 
fast as they grow m Eurojxj and not faster. There¬ 
fore among contributing causes to the vigour of grow th 
not the least must bo largor supplies of minerals. 
Unlike surface-rooting plants, trees can dive deep in 
the soil and from tho doojiost layers recover tho 
phosphates which have vanished from tho surfoco. 

Lastly, there remains to consider the Hccontl of the 
two alternatives already mentioned ui explanation 
of current failure of nitrogen to give increased crop 
production on land treated with pliosphatic fertilisers; 
this suggestion may be statod thus. Tho amount 
of phosphates given to crops is 20» lb. to the acre 
— an extremely light dressing Tho soils of South 
Africa are ilesjiorately hungry for phosphates. There 
IS no reason to suppose that 200 lb. jier acre satisfies 
their needs, especially for such a phosphate-greedy 
crop as maize 

Lack of phosphates may still he limiting crop 
production, and if so the Addition of nitrogen would 
certainly do more harm thun good. A double dress¬ 
ing of phosphates is known to givo further increase 
of crop yields, but there is no reason why even a 
double dressing should completely make good olios- 
phatic deficiency. There is evidence that 800 lb. or 
1000 lb. to tho morgen goes on increasing yields, and 
it is therefore suggested that tho fundamental experi¬ 
ment is one in which a phospliatc-nooding plant (for 
example, maize) is giown in a senes of soils which 
receive from 200 lb. to 1200 lb , or more, ]>or acre 
together with a uniform light dressing of inorganic 
nitrogen, m order to ascertain whether when phosphate 
deficiency is completely remedied, nitrogen does not 
bogm to come into beneficent operation. 

With that oxpeiiment should he made an inquiry 
into the morphological effect of phosphates, that is to 
say, the effect of phosphates on modifying the rela¬ 
tive growth of the root system and the shoot system. 
Phosphates are known to encourage root growth. 
It is suggostod that with progressive increases m 
phosphates root growth may lie more and more 
increased with the corrcsjionding discouragement 
of stem growth. That would mean that the plant 
becomes both a more and more efficient collector and a 
greater and greater ecouumisor of water. For with 
increased root more water is absorbed, and writli 
reduced leaf and stem loss of water from the plant is 
reduced. If this proves indeed to bo the case, then 
a changed technique might vindicate nitrogen as a 
crop producer m the dry soils of South Africa. The 
change would consist in regulating the amount of 
nitrogen m relation to the phosphates and in apply¬ 
ing it as a top-dressing after development has pro¬ 
ceeded to a certain extent, and not as at present 
with the seed. Along -with this series of experiments 
there should be another which would analyse more 



NATURE 


[September 13, 1030 


completely than has yet been done the well-established 
fact that fertilisers increase water economy m the 
growing plants. It has been shown m India and 
elsewhere that w^en fertilisers are supplied to plants 
economy m the production of dry matter is increased. 
But at the same time the total amount of dry matter 
may be so increased as to make more demands upon 
the* soil water-supply than are made by the plant 
which receives no fertilisers. One of the most im¬ 
portant problems before scientific agriculture must 
therefore be a working out of the most water-econo¬ 
mising ration of artificials to be supplied to different 
kinds of plants. 

There aro also experiments to be made in dis¬ 
covering varieties of maize and coni whieh will re¬ 
spond to fertilisers more effectively than those now 
grown, and there are also other gonetical experi¬ 
ments which need to be carried out designed to dis¬ 
cover races with male inflorescences which will con¬ 
tinue to produce pollen over a long period, so that 
oven if drought comes there may still be some jmllen 
left after ram has restored growth to the plant. 

There are other experiments of no less essential 
im|>ortanco in relation to liming- a practice which 
is neglected in South Afnca anil there are yet others: 
to seek m carbon fixation earned on m uncropped 
soils the origin of the amazing renewal of fortuity 
which fallowed fiolds display. 


This sketch of the scientific problems whieh await 
solution shows incidentally how closely the future of 
the industry of agriculture depends upon the advances 
of pure science, and suggests how important it is for 
that industry both to encourage the investigations 
and to take iiart in them. 

I found South Afnca in large part barren land; 
if the ideas with which it has inspired mo aro true, 
they may yet make it fertile. I myself believe that 
a great future lies before tliat country, for I think 
that on those high uplands so near the skies and 
so richly irradiated by the sun the plants and the 
animals derive greater sustenance from the irradiated 
foods than do the animals of lower altitude and lesser 
suns. I believe, moreover, that in that great mineral 
deficiency which has been described lies the original 
source of all those troubles which South Afnca 
endures. It is, I believe, defective nutrition that haB 
brought in its tram the many maladies which afflict 
man and beast. If so, when the grass is restored to 
its full vigour animals will renew their youth and 
defeat the attacks of now victonous parasitic pests. 
On those parts of South Africa from which those 
parasites are banished the trees grow stronger than 
they do olsowhere, the men and women are sturdier, 
and even the flowers ore more exuberant and more 
substantial than they ore when we grow them under 
our sadder skies. 


Anthropology—Old and New.* 


W HEN we look back to the times in which Dr. 

Boddoo lived and worked and note the doings 
of the men who were searching into the iiegmnings of 
the British poople, we see that we owe more to him 
than to any other anthropologist of the Victorian 
epoch. It was he who laid our present knowledge 
upon a sure basis. He set out in his youth to find an 
ariswor to an age-old query: Of what race or races are 
we British T 

Dr. Beddoe was bom m Dalton's ‘ brain-belt ’, 
which, passing from Liverpool to Swansea, includes the 
English countios bordering on Wales Bristol is in¬ 
debted to this belt for many of her most distinguished 
citizens. It gave her Dr. .Tames Cowles Prichard, who 
made England famous in the annals of anthropology 
m the first half of the nineteenth century. This bolt 
coincides with an old ethnologioal frontier across which 
Saxon and Colt have freely exchanged their heritage of 
blood ; and it was their place of birth which turned the 
minds of Prichard and Beddoe to the problems of race. 

Beddoe while still living in his father’s house at 
Bewdley listened to discussions concerning the Celts, 
especially as regards their colouring. No one, he dis¬ 
covered, had made a census of the eolouring of the 
people called Celts or of any other race of mankind. 
He determined to investigate the colouring of the 
British races by exact methods. He entered into a 
virgin field of investigation, and it was necessary for 
hun to invent methods of making records of colour of 
hair, eyes, and complexion. He began his investiga¬ 
tions at the age of twenty, and visited Ireland, Wales, 
the Hi ghlan ds of Scotland, the Orkneys and Shetlands, 
and France in the pursuit of his investigation. The 
Crimean war, in whioh lie served as a medical man, and 
a subsequent period of study at Vienna gave him the 
opportunity of observation m the Baltic, the Near East, 
Croatia, Styria, and Italy. When he settlod down to 
practise in Bristol in 1867 thore was no one in Europe 
had his exact knowledge of the western peoples. There 
was not a single year between 1867 and 1891, when he 
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retired to Bradford-on-Avon, that Dr. Beddoe did not 
carry out an anthropological raid of some kind—on the 
Continent, or in Ireland, Wales, Scotland, or England. 

There was another sido to Dr. Beddoe’g inquiries. 
There were many in Dr. Beddoe’s day who feared that 
industrialism would ultimately undermine the health 
and strength of the people of England ; but he was one 
of the few to pass from speculation to actual inquiry. 
So ho set himself to measure height, weight, size of 
head, colour of hair and eyos.not only of every stratum 
of the population of Bristol, but also of the open-living 
inhabitants of surrounding counties. From his results 
there emerged a suspicion that city life was shortening 
stature ancl favouring the lighter rather than the darker 
haired types. 

Beddoe was the first to ascertain how city life affects 
racial types. He found that far from the type be¬ 
coming uniform under the influence of city lifo, there 
w as a tendency to segregation of types: the racial traits 
which prevailed among business men were not those 
which marked the artisan. In the selection of their 
mates, the men of Bristol preferred blondes to ‘ rods ’ 
and ' blacks Disease and conditions of industrial 
life, on the other hand, favoured those who had a dark 
complexion rather than those who were fair-skinned. 
Emigration was selective ; it tended to rob Bristol of 
its best. Beddoe perceived that the effects produced 
by city life on the body and mind of man presented 
problems which could be solved only by patient and 
careful inquiry. It is this side of Beddoe’s pioneer 
labours which needs to be stressed. We cannot be 
comfortable ooncemmg our future until we know what 
is happening to us. A oity population oannot stand 
still. The medical officer keeps his finger on the pulse 
of public health ; there should be an anthropologist to 
keep his finger on the pulse of type—physical and 
mental. Beddoe’s work on the population of Bristol 
should find its logioal outcome in Hie institution of a 
chair of physical anthropology in the University of 
Bristol. 

Dr. Beddoe devoted the spare time of his manhood 
to amassing data concerning the colouring and other 
physical traits of the peoples of western Europe— 
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particularly of the communities of the British Isles 
What was the net result of all this labour ? The 
gam was two coloured anthropological maps—one of 
the British Isles, another of Europe It may be felt 
that Dr Beddoes unequalled perseverance had a 
meagre reward That is not the case , these two maps 
are tne moat valuable contribution ever made to our 
knowledge of the history of the inhabitants of western 
Europe Dr Beddoe was bom in a period when men 
believed that all that can be really known about the 
history of our ancestors was in the works of anoient 
writers Dr Beddoe was the first to show us that our 
racial history is written m our hair, eyes, skin, skulls, 
faces, and temperaments 

It is the business of anthropology to gather from 
every souroe facts which throw light on the origin and 
nature of nationalities mid races Dr Beddoe per 
formed this service for Britain m a way that no one 
has done before or since How do we treat men who 
render our country such a signal service? In 1885 
Dr Beddoe published his greatest book The Races of 
Britain Into this book he compressed thirty two 
years of devoted labour Yet no one proclaimed then 
what the book was- and what it still remains the 
greatest treasury of anthropological fact which has 
ever appeared many language How can amends beet 
be made 7 Orthodox honours came his way but were 
not commensurate with his deserts In what way can 
we honour his memory better than by seeking for the 
means to establish m the University of Bristol a chair 
of anthropology ? Beddoe was the great amateur in 
his chosen subject With the present century an thro 
pology reached the stage m which professionalism 
became imperative In order that a professional 
anthropologist may live a university must provide hum 
with a chair In return he gives a service of know 
ledge to the university and to the community m which 
that university is situated Dr Beddoes teaching 
andexample arenot dead and there awaitsfthe occupant 
of a ohair of anthropology in the University of 
Bristol an infinite number of problems which need 
solution 

From 1810 when Dr Prichard began practice until 
Dr Beddoe s death m 1011 Bristol was known through 
out the learned capitals of Furope as a centre for the 
study of the human races In Bristol the time is npe— 
more than npe—for the institution of a faculty of an thro 
pology No university, no city, no locality can nval 
Bristol in the opportunities it offers for the scientific 
study of mankind Above all the institution of a chair 
of anthropology m its University is an act of justice 
due to the memory of a great citizen— the late Dr 
John Beddoe 


University and Educational Intelligence. 

Thk Worshipful Company of Woolmen has awarded 
a silver medal to Mr F F Darling, of the University 
of Edinburgh, whose thesis on Studies in the Biology 
of the Fleece of the Scottish Mountain Blackface 
Breed of Sheep is considered as likely to prove 
basic to all future studies on both this particular 
breed of sheep and on other breeds m general The 
Company has also awarded a silver medal to Mr 
N H Chamberlain, of the University of Leeds, for 
a thesis upon The Thermal Conductivity of Textile 
Materials and Fabrics ’ Certificates of merit have 
been awarded to Miss Emma Stott, of the University 
of Leeds, for ‘A Contribution to the Theory of 
Milling a New Method of Measuring the boahness 
of Fibres ”, and to Mr N Cryer, of the University of 
Leeds, for a thesis on ‘ Variation in Spindle Speed 
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The London County Council has again arranged 
courses of lectures for teachers and a Handbook has 
been issued which includes synopses of the courses 
(County Hall London, S E 1) Last year the entries 
for these courses exceeded 14 000 Any person en 
gaged in teaching m London Croydon Kent Middle¬ 
sex, or Essex is eligible for admission at fees whioh 
average lees than Is a lecture, while other teachers 
are admitted at fees 50 per cent higher The lectures 
undoubtedly form an important part of the oduca 
tional system m London for they bring teachers into 
touch with new developments in educational methods, 
and give them opportunities of hearing leading 
authorities in various branches of learn mg Readers 
of Natuhe will be interested m the following courses 
Five special single geographical and travel lectures, 
by Mr A Viotor Murray Mr J A Steers Major 
R W G Hingston Dr T 1 Chipp and Dr I Dudley 
Stamp ana the courses on types of geographical 
regions (Dr J I Unstead) geography ui senior 
schools (Mr R H Duc6) history of geographical 
discovery (Prof E G R Taylor), mathematics in 
senior schools (Sir Percy Nunn) practical inathe 
matics in senior schools (Mr J A Phillips) psy 
ehology of the junior pupil (Prof tynl Burt), 
fundamentals of psychology (Dr J G Vance) voca 
tional guidance (staff of the National Institute of 
Industrial Psychology) science teaching in senior 
schools (Mr G H I eslie) physics in senior schools 
(Prof C R Darling) biology m senior schools (Miss 
C von Wyss) The attention which is being given to 
the needs of teachers taking up the new ]>ost primary 
work is noteworthy It la stated that the loan collec 
tion of lantern slides at tho County Hall now exceeds 
one hundred thousand 

Hiohkb education in the United States forms the 
subject of a symposium published m vol 09 No 5 of 
the Proceedings of the American Philosophical Society 
Ihia comprises an address by Abraham Ilexner and 
papers by h rank Aydelotte and h J k. Woodbndgo 
The first surveys the conditions actual and probable, 
of the advancement of knowledge (a) by individuals 
working independently (6) through academies and 
associations of specialists (r) thiough rosean h institu 
tions devoted to specific ends (d) through foundations 
that award stipends for research and (e) thiough 
universities Under the headings (a) (b) and (c) the 
conditions are pronounced to be propitious As re 
gards (d) Dr Tlexner emphasises the increasing 
difficulties in the way of proper selection of stipend 
holders He devotes the latter part of his addiess to 
a trenchant criticism of the * heterogeneous con 
glomeration of useful and useless of lmjHirtant and 
trivial activities now earned on tindei this term— 
university , which he likens to a metrojiolitan drug 
store For the moment the trend in muveisities is 
away from what seems to him sound natural and 
ideal and towards what is unsound unnatural, and 
unideal The other two papers deal only with college 
administration Both recognise the existence of the 
evils deplored in Dr Flexners address and offer 
constructive suggestions for combating them, the 
former by means of a tutorial system for students who 
have demonstrated their capacity to profit by it 
This system has been in operation for some years at 
Dr Aydelotte s own college Swarthmore, with the 
happiest results Dr Woodbndgo develops a ulaus 
lble aigument for scranping half of tho ordinary 
college curriculum, simplifying and strengthening tne 
remainder for the explicit purpose of pro piofeemonal 
training for the professional schools, and utilising the 
financial saving thus effected for expanding the 
calibre of the staff 
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Historic Natural Events. 

Sept 14, 1716 Thane* Dry —After an exoessive 
drought, which continued from February to the end 
of August, a strong west south west wind prevented 
the tide from comma m for 84 hour*, so that there 
was only a narrow onannel some 10 yards wide, and 
so shallow that thousands of persons passed across 
on foot, under the arches of London Bridge 

Sept 14, 1899 Flood* in Austria—Heavy rains 
fell on Sept 8-14 At Muhlau the fall on Sept 18 
was 11 3 m in 24 hours, and the total for the sue 
day# exceeded 84 in The Danube rose to a level 
nearly 26 feet above the low water gtage at Vienna 
and nearly twice this amount in some other localities 
The floods, which were exceeded only by those of 
1001, did great damage 

Sept 15-17, 1939 Thunderstorm near Channel 
Island* — A remarkably severe thunderstorm raged 
almost without cessation over a small area near 
Drnard and the Channel Islands from 6rx on Sept 
16 to 4 pm on Sept 17, atiompamed by violent 
winds from the north east There was considerable 
damage both by lightning and flood , the power 
station at St Bneux was put out of action, and at 
Dmard an Fnglwhman was blinded A bridge on the 
main Dmard St Lunaire road was swept away and a 
motor car crossing at the tune was washed out to sea 
St Lunaiie was flooded to a depth of two feet and the 
streets tom up 

Sept 16, 1363 Beginning of Severe Winter — 
According to various old thionicles, a very terrible 
frost continued fiom the middle of September into 
April Hohnshod, quoting Walsingham and other 
old writers , says Dec 7-Mar 1» In Pans the frost 
began on Dec 0 and lasted 14 weeks The Rhine 
was frozen from Jan 6 to Mar 17, and waggons were 
driven over the ice In Fiance the winter was very 
snowy 

Sept 17, 1883 Great Comet — On this day, the 
groat comet, visible to the naked eye in full daylight, 
was followed telescopically right up to the edge of the 
sun by Mr I inlay (the discoverer of the comet on 
Sept 7) at the Cape of Good Hope Observatory 
Even the nut leus was quite invtsiblo, however, as the 
comet crossed before the sun s disc At Melbourne the 
comet was watched with the unaided eye to within 
4° of the sun By Sept 84, it was visible with a tail 
18° long in the bnght dawn Success in photographing 
this comet and its background of stars at the Cape 
Observatory under the direction of Sir David Gill was 
an important factor in the inception m 1887 of the 
Astrographic Chart and Catalogue 1 he period of the 
comet is 761 years 

Sept 18 19, 1936 Florida Hurricane —Early on 
Sept 18 the south eastern coast of Florida from 
Miami to Palm Beach was struck by an intense hum 
oane, which on the previous day had ravaged the 
Turks and Caicos Islands The centre, moving to 
wards the west north west, passed almost over Miami, 
where the official barometer fell to 936 mb (87 06 m ) 
During it* aj pi oat h the wind reached hurricane force 
(76 miles per hour and upwards) for nine hours, and 
the greatest velocity is estimated as 130 miles per hour 
Then, as the centre passed over, there was a lull and 
large numbers of jieople, not realising that a second 
phase was coming, ventured out, to be caught when 
the wind rose again to hurricane force m the rear of 
the centre The strength of the wind is shown by 
the nature of the damage, an 18 story skyscraper 
recently completed was twisted so badly that it had 
to be demolished, and another tall building was bent 
over twenty degrees from the vertical Yachts and 
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small ships were lifted bodily on to the land After 
passing Miami the hurricane curved away to the 
north west, striking the Gulf Coast between Mobile 
and Pensacola on Sept 20 and dissipating over 
eastern Texas on Sept 28 In Florida 327 persons 
were killed and more than 6000 injured, and the 
damage to property probably exceeded 100,000,000 
dollars, and was greater than in any previous hurri¬ 
cane m the United States 

Sspt 19,1387 End of Hot Summer —The summer 
in Europe was extraordinarily dry and hot and waa 
proverbial for centuries as ‘ The Old Hot Summer ” 
From Feb 28 to Sept 19 it rained only six times in 
Switzerland, and men waded across the Rhine at 
Cologne The year was not especially dry in England. 

Sept 19,1540 Drought—After a calamitous year, 
fane weather and heat lasted from February until 
Sept 19, during which interval scarcely any ram fell 
m Europe 

Sept 30, 1909 Storm Wave through Yucatan 
Channel—A tropical hurricane of great intensity 
and large extent passed through this Channel on 
bept 17 and Btruck the coast of Louisiana a short 
distance west of New Orleans on Sept 20 A great 
storm wave swept inland, and the water, checked by 
the swamp forests and levees, reached a depth of 
7 10 ft over a large area to the right of the centre, 
including New Orleans The damage to property 
caused by this storm exceeded bix million dollars and 
363 lives were lost 

Sept 30, 1939 Hurricane in West Indies—This 
disturbance was first reported about 300 miles north 
of Porto Rico on Sept 20 , at that tune it was of 
moderate intensity, but by bept 24 it had reached 
hurricane force It was, however, chiefly noteworthy 
for its abnormally slow rate of movement and aberrant 
track From Sept 24 to bept 28 it actually moved 
m a Bouth westerly direction across the Bahamas and 
through Honda Strait near Miami At Nassau, 
Bahamas, on Sept 26 a violent westerly gale caused a 
hurricane wave which destroyed the sea wall and 
flooded the town, carrying away many houses Many 
others were unroofed, stores, churches, and shipping 
were damaged, and many lives were lost In Flouda 
the damage was much loss, and the centre was evi 
dently decreasing rapidly m intensity, but at Miami 
there were a number of waterspouts and at Key Largo 
the wind velocity during gusts was estimated as 160 
miles per hour itom Miami the centre moved very 
slowly north westwards to Panama City near Pensa 
cola, where a few wharves and stores were destroyed 
on bept 30 


Societies and Academies. 

Paris 

Academy of Sciences, July 21 —G Bigourdan The 
astronomical stations of Chatillon sous Bagneux —L 
Blaringhem The heredity of the phases of flower 
opening in poppies —F Meinil The adaptation to 
man of the trypanosomes pathogenic to mammals 
The author considers that it has been experimentally 
demonstrated that a trypanosome of animal origin, 
such as Tr bruce t, can adapt itself to man— M 
Aubert and R Duchtne The propagation of com 
buation m carburet ted mixtures —G Bruhat and J 
Terrien The comparative absorption of active and 
racemic acids m aqueous solution Between the 
wave lengths 2663 A and 2400 A , if raoemio acid 
absorbs light differently from solutions of the active 
acids, the deviations are always lees than 4 or 6 per 
cent m one direction or the other, and the average of 
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the results shows that the absorptions are practically 
identical These results confirm those deduced by 
Darmois from polarunetrio measurements—Darnel 
Chalonga The mechanism of the continuous emission 
of the hydrogen molecule —H Olfivier The thermal 
variation of the specific magnetic rotatory power m 
the case of cenum nitrate and nickel chloride —F 

i ohot The determination of the period of radium O' 
y Jacobsen s method Experiments with thonum O' 
—Hona Hulubei The preparation of very pure hydro 
gen m notable quantities by means of an electrolytic 
osmoregulator with palladium The palladium tube 
of an osmoregulator is saturated with hydrogen by 
electrolysis of phosphoric acid, the anode being 
arranged so that the palladium tube is not altered in 
shape By afterwards heating this tube, relatively 
considerable quantities of hydrogen are introduced 
into the vacuous tube — Picon Rendering some salts 
of camphocarbomo acid soluble in organic solvents 
Various camphocarbonates, rendered anhydrous by 
prolonged exposure in a good vacuum over phos 
phono anhydnde, were examined for their solubilities 
in organic solvents Some of these (neodymium, 
cenum bismuth, gold) are readily soluble m organic 
solvents, others (copper, calcium, zinc, lead) when 
anhydrous are practically insoluble But boiling with 
benzene, with subsequent removal of all the benzene, 
renders these salts more or less soluble m organic 
solvents —Mile M Montagna and B Castrran The 
action of potassium hyjwbromite on some tnsubsti 
tuted amides The o trisubstituted amides give good 
yields of iso cyanatcs when submitted to the Hofmann 
reaction, subsequent treatment with hydrochlono acid 
ives the corresponding amines in quantitative yield — 
ean Gubler 1 he geological struc ture ill cent ral western 
Cambodia (Indo China) —A Mann, M Blumenthal, 
and P Fallot Stratigraphical comparisons between 
the western extremity of the Betic and Pembetic 
zones of Andalusia and the north of the Kiflfian arc — 
Louis Besson The daily i anation of rain at Pans 
A discussion of twenty years of observations made at 
the Observatory of Montsouns The mean daily 
variation has two maxima and two minima and this 
is due to two different causes, the daily convection 
currents and the nocturnal cooling M and lime H 
Labrouste The relation between certain periodical 
components of the solar activity and the daily ampli 
tude of the magnetic decimation — Couvreur Pro 
lunitiary note on the structure of the shells of Gastro 
jiods —Alb J J Vandevelde and Alfr Verbelen New 
biochemical researches on earth The dye absorption 
method gives very variable results with the same 
earth, even with the same dye , results using methy¬ 
lene blue were the most conoordant, but further study 
is necessary The adsorptions of dye, peptone, and 
centrifuged milk were compared The three methods 
gave roughly comparable lesults —M and Mme A. 
Chauchard Researches on the relation between fime 
tional velocity and chronaxy —Raymond-Hamtt The 
comparative physiological action of aspidospermme 
and quebrachme In opposition to the usually ac 
cepted view, the alkaloids of Aajndotperma Quebracho 
must be classed in two different pharmacological groups 
The experiments described show that the total alka 
loids of this plant can act at once on the vagus 
nervous system and on the sympathetic nervous 
system This suggests a new therapeutic application 
of these alkal oids—G Belloc, R Fabrs, and H 
Slmonnet Contribution to the study of the biological 
activity of the stools Study of the plankton sterols 
From two samples of plankton, taken at different 
periods of the year, the sterols were extracted and 
purified, mare being taken to exclude the action of air 
and light so far as possible These sterols were sub- 
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mitted to physical (absorption m the ultra violet), 
chemical, andbiologioal tests One, collected m July, 
was biologically active , the other, collected m Apnl, 
only acquired biological activity after irradiation 
The biological activity of the plankton depends on 
several factors, the chief of which are light and the 
zoological nature —Mme Y Khouvine, B Aubel, and 
L Chevillard 1 he activity of sodium fluoride towards 
the transformation of pyruvic acid into lactic acid 
H Colin and E Gudguen The constitution of the 
sweet principle of Rhodi/menui palmata This is shown 
to be a monogalactoaide of glycerol, the fresh alga 
may contain up to 5 per tent of this substance 
M Mar cilia The injection of f rmolated ether into 
the lymphatics of cancerous turnouts Injection of 
ether containing 0 5 per cent of formol is proposed, 
and one case in which it proved benefit tal is described. 

Capk Town 

Royal Society of South Africa, June 18 —H H 
Karny On the geographical distribution of the Indo 
African and Mediterranean Gryllaenuis Seven sub 
families are considered, representing the forms 
occurring in the regions under consideration In the 
case of the Slenopeltnaiinw and Anoatoatomxnae there 
is a discontinuous distribution In the case of the 
other subfamilies, some forms aro endemic in India, 
but all other forms occurring in India show relation 
ships to those found farther east where more species 
also occur —B F J Schonland Thunderstorms and 
the penetrating radiation An examination of the 
effect of thunderclouds upon the intensity of the 
penetrating radiation using a new type of ionisation 
electroscope, was made at Johannesburg, in the 
summer of 1129 1930 Overhead storms give rise to 
a reduction in intensity, amounting to so much as 
40 per cent No evidence could be obtained for the 
existence of beams of run away electrons below 
those clouds The reduction offect indicates that the 
majouty, if not all, of the ionising particles have 
energies loss than 6x10* electron volts Enid Hogben 
hex differences in serum calcium in different classes 
of vertebrates In the rabbit dogfiBh and crawfish 
the calcium oontent was higher in males than in 
females but the difference was not statistically 
significant In tho fowl and toad tho calcium content 
was significantly higher in females In the rabbit, 
fowl and toau, magnesium determinations gave 
parallel results to those of calcium In the crawfish 
tho magnesium content of the serum was significantly 
higher m females In the dogfish the magnesium 
content of the serum gavo a wide range of values 
This variability may be connected with tho different 
stages of the reproductive cycle in the female 

Mklboukn> 

Royal Society of Victoria, July 10 T Raymant 
New and remarkable bees Mrroqlossa mtranda, a 
West Australian species with maxillary palpi huger 
than the antennw, was described Also the first 
recorded female of Neopatxphae mxrabxlxa, from the 
Beet collection m the National Museum Other 
descriptions include Paracolletee maculata, Nrocrratxna 
rubtntt Trxgorxa coekereUx, and the allotypes of Hahctxa 
demuaus An emendation of Melxtrxbxu is given — 
C J Gabriel Catalogue of the land shells of Victoria 
The records of previous authors are here brought up- 
to date and a cntioal revision of the species made 
Eight new species are described — W J Parr and 
A C Collin* Notes on Australian and New Zealand 
Forammifera (1) The speoies of PateUxrxa and Patel 
hnella, with a description of a new genus, Annulo 
patellxna A trunorpnio variety of Patellxna oorrugata 
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18 recorded, mumbling P advena Cushman A new 
species, PaUlhneUa annectent, is described The new 
genua AnnulopateUina, is founded on the genotype 
A annularu (Parker and Jones) —F Chapman and 
Irene Crespin Rare foranunifera from deep borings 
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Inventions and Unemployment 

F ROM the davs of the Luddite note onwards 
men have felt vaguely that there is some kind 
of relation between inventions and unemploy 
ment It is a little astonishing therefore that 
at a time when unemployment has become the 
most pressing of all social problems that that 
relation should be receiving so little attention from 
statesmen 

The only systematic attempt to study the 
economic effect of patent* appears to have been 
that made twenty years ago by Mr Ravenshear 
m his little book The English Patent System 
Mr Ravenshear regarded inventions as ranging 
between two extreme types the originative which 
creates new demands and so absorbs labour and 
the intensive which cheapens the production of 
known commodities and tends subject to certain 
reservations to create unemployment Mr Raven 
shear concluded that the patent system acts 
selectively by fostering originative inventions to a 
greater extent than intensive inventions the out 
put of which is far lees dependent on speoial en 
couragement of this kind If his view be correct 
the patent system in so far as it is efficient tends 
directly to promote the absorption of unemployed 
labour But however that may be it is oertain 
that if British manufacturers are to compete sue 
oessfully with foreign rivals they must have the 
advantage of a constant succession of inventive 
improvements and the present is not a tune to 
tolerate delays or other defects due to parsimony 
in the administration of the system 

Early last year a number of questions were 
asked in the House of Commons with regard to the 
arrears of work which had accumulated at the 
Patent Office and some disturbing facts were 
elicited It was learned that inventors had to 
wait seven months before the Patent Office could 
begin to turn its attention to their applications for 
patents that 8400 complete specifications were 
awaiting the first aotion of the examiners that the 
amount of work to be done annually had increased 
by 27 per cent while the strength of the examining 
staff had decreased by 11 per cent and that this 
economy effected at the expense of efficiency had 
enabled the Patent Office to hand over to the 
Treasury no less than £112 039 in (me year Thu 
state of things was generally felt to be a very 
serious one It often happens that opportunities for 
exploiting an invention commercially oocur but will 
not wait and beyond question these opportunities 
for creating employment are sometimes lost and 
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often postponed because of the false economies 
which have been effected in the administration of 
the patent system of Great Britain 

It might have been supposed that when atten 
tion had been directed to this matter the Board of 
Trade would have dealt with the problem resolutely 
and effectively Actually, however, it was content 
with some suoh makeshift provisions as would avert 
the crisis for the moment without m any sense 
curing the evil To day inventors are not conscious 
of any material improvement, and meanwhile, 
according to the report for 1929 of the Comptroller 
General of Patents, the annual surplus of fees over 
expenditure has risen to £1157,005 

Another instance of the casual attitude of official 
dom towards patent matters is to be found in the 
treatment meted out to the technical staff at the 
Patent Office Applicants for important patents 
are surprised to find, on visiting the examiner whose 
demands they are required to satisfy that he 
works m an overcrowded and badly lighted room, 
that he and his contemporaries have served for 
perhaps twenty five years without hope of pro¬ 
motion, and that the Comptroller and Assistant 
Comptroller, who are responsible for a service on 
which enormous amounts of capital depend, receive 
(according to the Civil Estimates) emoluments 
which amount in all to £1086 and £1306 respectively 
Scientific knowledge and ability is cheaply valued 
by the secretariat of the State 8cientifio men are 
being definitely exploited in the interest of a 
parsimony which wears very awkwardly the dis 
guise of economy 

Some time ago a departmental committee under 
Sir Charles Sargant was appointed by the Board 
of Trade to inquire into the demand which has 
arisen for a general revision of the patent laws 
Departmental committees are sometimes appointed 
with a practical object, and sometimes for use aa 
pigeon holes Is there on the Sargant Committee 
a majonty of positive minded men whose tempera 
ments wall lead them to seek for positive solutions 
of the problems presented to them t Or has the 
majority been selected from among men of negative 
temperament, who can be relied upon to make out 
“ an overwhelming case for doing nothing ” ? 
Time alone can answer these questions, and until 
they have been answered no inference in either 
direction can be drawn from the appointment of 
the Sargant Committee 

The general attitude of Messieurs Its Bonda-de- 
Cutr u indicated by a reply given on Mar 5, 1929, 
to a question in the House of Commons with regard 
to the Patent Office financial surplus The Board 
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of Trade has retreated from the position taken up 
in 1891 by Sir Michael Hicks-Beach, who stated 
(July 14) that “ he did not think that the country 
ought to look to the Patent Office as a permanent 
source of income ” To day the Board relies on 
the fact that patent fees are paid by instalments, 
and that the first instalment, without subsequent 
renewal fees, does not pay m full for the adminis 
trative cost of grant ‘ Obviously,” said its 
president, tho applicant for a patent who is 
charged a fee which does not actually cover the 
amount of work done is not being charged too 
much ’ 

Thus, the Board of Trade has entirely miscon¬ 
ceived the purpose and the constitutional basis of 
the patent system The consideration given by an 
inventor in exchange for his monopoly is, constitu¬ 
tionally, either the disclosure of his invention or 
the establishment of a new manufacture The 
Board, through the mouth of its president, has 
now recognised officially a third kind of considera¬ 
tion, namely, a money payment to the Crown, and 
thus has violated flagrantly the spirit, if not the 
letter, of the htatute of Monopolies, which is one 
of tho bulwarks of English liberty 

No doubt, like Courtehnc’s Dtrecteur dea Dons et 
I*gs, the Board only asks that its tranquillity be 
not troubled, and feels la rage justement exalt^e 
du monsieur qui a fait 1 impossible et au dclk pour 
6tre agr&tble k tout le monde, qui a sem4 sans 
compter l’or dee bonnes parolee et dee eounres 
pleins de promeeeee, et dont une brute malfaisante 
vient troubler la bonne petite existence regime au 
mieux de 1 inttfrfit g6n£ral ” 1 So that, whatever 
the nature of the Sargant Committee’s report, 
and pending its issue, one may well ask whether 
the Board of Trade will not always be content 
merely to wipe the floor a little, from time to time, 
when the pot of public indignation boils over, or 
whether it will some day begin to deal generously 
with the cause of these ebulbtions 

For our guidanoe in answering this question, wo 
have only a few facts The most interesting of 
these is the fact that as a contribution to the 
£60,000,000 which is to be borrowed from the Ex¬ 
chequer for expenditure m unemployment benefit, 
the Patent Office surplus is being extracted from 
struggling patentees by A saenfioe of administrative 
efficiency which holds up for a year or more 
the exploitation of those inventions upon w hich 
employment in an industrial country directly 
depends This appears to be the only relationship 
between inventions and unemployment which is 
recognised by the responsible authority 
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Race Crossing in Jamaica 

Race Crossing in Jamaica By C B Davenport 
and Moms Steggerda in collaboration with F G 
Benedict Lawrenoe H Snyder Arnold Geaell 
Inez Dunkelberger Steggerda and many Ben 
dents of the Colony of Jamaica (Publication 
No 395) Pp ix+ 516+29 plates (Washing 
ton D C Carnegie Institution 1929 ) 7 00 
dollars 

I F length of title weight of names and number 
of printed pages can make a great book this 
work should gertamly be such An abstract 
printed at the back of the title tells us that the 
work is a quantitative study of three groups of 
agricultural Jamaican adults blacks whites and 
the hybrids between them Further that the van 
ability of each race and sex in respect to each 
bodily dimension and many bodily organs is dis 
cussed We are also informed that it appears 
that mental traits which seem to have a genetic 
basis vary just as merphological traits do In 
some sensory tests the blacks are superior to 
whites in some intellectual tests the reverse is 
found A portion of the hybrids are mentally in 
fenor to the blacks The studies embraced in the 
book are morphological physiological psycho 
logical developmental and eugemoal 

Now it will be seen from what we have cited 
from this abstract that the book claims to deal 
quantitatively with the type and varuUton of 
blacks whites and their hybrids In other words 
it is an anthropometric study and must be sub 
jected to the accepted canons of biometric criticism 
Let us first endeavour to ascertain the purpose 
that the numerous investigators concerned m the 
production of this work set before themselves It 
appears to be the comparison of the Wlute with 
the Negro and of both with the hybrid between 
them in as many characteristics as can be oon 
vemently measured Now in order to do this we 
must first obtain (1) adequate sized homogeneous 
samples of the three classes and (u) we must be 
acquainted with the genetic history of the hybrid 
We must know whether he or she belongs to the 
F t or F t generation etc or whether there have 
or have not been back crosses Neither of these 
conditions appears to us to have been even approxi 
mately fulfilled 

The numerous authors bo far as we can judge 
have paid no attention to the size of their 
samples For the adults the following table 
of numbers measured will emphasise what we 
mean 


Blacks 

ws 





Even within those anthropomttncally extremely 
small groups there is no homogeneity To begin 
with the classification appears to be by skin colour 
and is subject to personal equation Several of 
the authors are Men lc lians and believe m segrega 
tion m the F t generation What is to be done or 
has been dona with the pass for whites 1 And 
if wo a< eept Mendelian segregation a black skinned 
person or a pass for w hite may be respectively 
as close to the white or as oh se to the black race 
as any brown The fact is that Jamaica with 
its centuries of racial intermixture is the last place 
where a Btudy of the relative physical and mental 
traits of White and Ncgr > can be made At least 
500 better 1000 Europeans of reasonably homo 
geneous race should havo been compared with the 
same number of West African Negroes Take for 
example the 50 male whites Of these 23 were 
agricultural workers tho bulk of them coming from 
Seaford and pre bably of ( erman descent 19 were 
able bodied seamen said to be huge men of 
Fnghsh descent and 8 were office workers from 
Kingston Their ages vanul from oighteen to 
forty Although whites do not roach their prime 
for most characters before 2o 26 years no correc 
tion is made for age The 54 male blacks are 
equall) heterogeneous m age social class and en 
vironment consisting of small groups of students 
cultivators firemen candidates for the police force 
and prisoners Such characters as weight and 
stature are compared for mixed groups like these 
The authors do not hesitate to calculate percent 
ages for one two or three in lividuals for example 
they conclude on material such as this and after 
deducting a round 4 lb for the minim im clothing 
in which the whites were measured and not taking 
off 0 5 lb for the residue of the blacks clothing 
that browns and whites have about the same mean 
weight while ' the blacks are much tho heaviest 
on the average (p 49) They may be or may 
not be but the present data prove nothing De 
ducting the 0 5 lb the blacks are 145 70 lb ± 1 69 
I lb and the whites 140 30 lb ±2 24 lb The difference 
| is accordingly 5 40 lb +2 98 lb or it is only 1 8 
times its probable error which cannot be considered 
of any significance * On suoh heterogeneous small 
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populations with resulting high standard deviations 
and consequently large probable errors no inference 
as to differences in type can be safely drawn 
Again with cephalic index what scientific oonolu 
sions can possibly be deduoed from a small group of 
60 whites admittedly of mixed German and En ghnh 
descents and from a group of 64 blacks who if 
they have no white blood in them—which may well 
be doubted—may originally have come from many 
districts of Africa! 

Strong adverse criticism can easily be made 
of nearly all the anthropometric measurements in 
the volume and this not only on account of the 
race age and class heterogeneities of the small 
samples used but also on the basis of the desenp 
turns as to how some of the measurements them 
selves were taken Consider such a statement as 
the following 

With a s ift lead pencil a line was drawn from 
the base of the orbit to the tragion which is known 
as the Frankfort Horizontal 1 he individual was 
informed of the importance of this line and that 
his head was always to be held in a particular 
position The individual was placed m the proper 
position and asked to remain quiet Another line 
was drawn slightly below the glabella and this 
represented for this study the namon (p 20) 

Anything more obscure it is hard to conceive 
and the plates show that the photographs so far 
from being standardised were taken with the 
head and even the body with every variety of 
inclination and tilt—thty are useless for anthropo 
metno purposes Even the light has not been 
studied by the photographer For example on 
Plate 13 two apparently complete blacks (if we are 
to judge by the oolour of face and hands) are 
seemingly the parents of three thoroughly white 
daughters—a strong argument if we could trust 
the photographs in favour of Mendelian segrega 
tion 1 On Plate 27 we are mtroduoed to a boy with 
a white face and black knees the son of a brown 
mother We have not succeeded m finding any 
oomment on this remarkable photograph Was 
the boy piebald t 

When we come to basal metabolism the author 
of this section has no hesitation in computing pulse 
rate respiration rate and basal metabolism on 
eight male blacks and publishes standard de 
■nations and probable errors for this sample of 
eight I 

In discussion of the blood groups we are sud 
denly confronted with a sample of 144 Jamaicans 
(147 m the text 144 in Table 193 p 277) We 
are not told how they were selected nor what pro 
portions of whites browns and blacks oocur in this 
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number but the 144 Jamaicans are classed with 
other presumably pure black and brown raoes 
When we oome to muscular strength as hand grip 
Hie numbers dealt with are 12 blacks 26 browns 
and 21 whites On such numbers standard de 
viations and probable errors are oomputed The 
results are 43 80 kgm ±140 for blacks and 
41 96 kgm ±0 84 for whites (p 274) The dif 
ferenoe is 1 84 with a probable error of 1 63 
The authors remark that the blacks and browns 
exerted more pressure than the whites although 
it is not certan that the difference is significant 
It certainly is not and no suoh smay heterogeneous 
samples could be expected to give anything sigrnh 
cant The twelve blacks are divided into twelve 
grades four of these contain a single blaok four 
two blacks and four no blacks and the percent 
ages of these grade frequencies on the total of 
twelve are then tabled to two places of decimals' 
The authors seem unaware that the percentage 
8 33 of 1 in 12 has a standard error of 8 00 and 
the percentage of 2 m 12 a standard error of 10 07 
In other words both are wholly unreliable 

In the case of the mental tests we have exactly 
the same inadequacy of numbers there are m 
deed cases in which only 6 or 7 whites were tested 
and the authors do not hesitate to oaloulate means 
and standard deviations with their probable errors 
on such senes A more valuable result based 
however on only 33 oases is a correlation between 
skin colour and nasal index* of 0 477 ±0091 for 
blacks The authors term this an astounding 
result (p 296) presumably because they are 
thinking in terms of independent Mendelian factors 
They remark It is possible that one of the 
factors for brown akin colour may reside in the 
same chromosome with a factor for broad nose so 
that the two tend to be inherited together—are 
linked Correlation is however not the criterion 
for linkage Some persons may prefer to believe 
that some of the 33 blacks were not pure Negroes 
and just as their skm oolour had been lightened 
by European admixture so their ohanusrrhima had 
been diluted by European leptorrhima One of 
the most remarkable anthropometric proc ess es is 
that adopted on pp 267 269 no justification ap 
pears to be provided for it Hair oolour is divided 
into five classes—(l) black (u) dark brown (in) 
medium brown (iv) light brown (v) flaxen—and 
immediately below we find the means standard 
deviations and probable errors presumably of hair 
oolour After some puzzling we find out that then 
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had been obtained by using the index numbers of 
the above olasaee as the quantitative measure of 
‘ blondness ’ * In Table 170 ‘ red hair (vi) was 
added in with an intensity of blondness 6, that is, 
as blonder than flaxen The average red hair of 
whites has intensity of pigment granules, which 
plaoes it among the brown hair group No scale 
of melanotic pigment granules would distribute 
their intensity in black and flaxen hairs m the 
inverse ratio of 1 to 0 

As the points we have been endeavouring to 
emphasise m this notice turn on the heterogeneity 
as to age and race and its effect on small samples , 
we think it well to point out the fallacies which 
may arise, when arguments are based on such small 
samples by a final illustration 

We take the author s table for change of stature 
Variability with ago 

a Cki 

Hook under Keview British School GlrU 

I Stan lard Devla 

oand1U _ 

»bl* Frror Probable Krror 

8 13 L0 10 
3 104 0 47 1 0 08 

4 00+0 88 3 828 6 80+0 05 

8 67 i 1 06 3 928 8 78 t 0 08 

■"07-1 110 * •' 7 11+0 05 

172+0 92 7 27+0 06 

! 00 1 1 81 7 57+0 00 

127+0 83 7 91 £0 08 

'3+0 80 8 79 1-0 07 

' *" [7 90+011] 

Total 30 985 

On the left we have the data for white girls from 
the present research and on the nght data for 
adequate numbers of British girls 
We have enclosed the last figures for girls of 
fourteen years on the right m square brackets be 
cause, during the age year 14 to 15, 2000 of the 
girls had left school, and the remainder were a 
relatively stringent selection with lesser variability 
Now compare the two variability columns On 
the nght we see a steadily increasing variability 
in stature as the girls increase m age On the left 
we have an irregularity of variability, absolutely 
screening by the inadequate numbers in the age 
classes any discovery of the law so obvious on the 
nght I Yet it is on the basis of such senes screening 
the continuous increase of variability with age that 
our authors draw the oonolusion that “ It is 
apparent, also that among females, the blacks and 

KKh order of dMttotfon Mgfeota the ozJtUnee of (wo 

italhUrpifT 
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browns are more v&nable than the whites between 
twelve and fifteen years of age (p 379) 

The only thing that is apparent in the whole of 
this lengthy treatise is that the samples are too small 
and drawn from too heterogeneous a population 
to provide any trustworthy conclusions at all 
There are sound biometneians and anthropologists 
in the United States and it would have seemed 
worth the while of the C arnegie Institution of 
Washington to have placed the manuscript of this 
work before them before authorising its publication 
We can scarcely believe that even some of those 
whose names appear on the title page as an 
‘ Advisory Committee have seen before issue this 
book with the biometric errors which abound in 
its pages Kari Pkabson 

Strong and Weak Electrolytes 

The Conducts tty of Solutions and the Modem Dts 
eoctatton Theory By Cecil W Da^ ics Pp vm + 
204 (London ( hapman and Hill Ltd 1930 ) 
15 t not 

T HE theory of reversible ionisation advanoed 
by Arrhenius in 1887 owed its widespread 
acceptance to the fallacy that the degree of dis 
Kooiation of a salt can be calculated independently 
from the conductivity and tho osmotic properties 
of its solutions In more rectnt years the con 
cordanoe between the values deduced in these two 
ways has been denounced on the grounds that it 
has no sound theoretical basis and that the numbers 
cited by Ostwald and others do not m fact provide 
the experimental justification that was claimed for 
them in the days when the study of dilute solutions 
was heralded as the birth of a new science of 
physical ohemistrv 

Although tentative attacks on Arrhenius s theory 
had been made m pre War days by Sutherland 
and by Milner, the detonation of tho charge was 
delayed by tho distracting influences of the War 
period, and tho apparently final shattering of the 
theory did not take place until 1923, when Debje 
and Huckel showed how the waning conductivity 
of strong electrolj tea with decreasing dilution could 
be explained by changes in the mobility of the ions 
instead of m their number Their formula had the 
merit of providing a theoretical foundation for the 
experimental law, discovered by Kohlrausch m 
1900, that the fall in equivalent conductivity is 
proportional to the square root of the concentration, 
A,-A ,-by/c, so that a straight line is obtained 
by plotting A against y/o This relation, which 
Ml 




waa illustrated by Hartley In Natubs of Feb 26, 
1927 p 322, had not hitherto reoeived the theo 
retioal justification which Kohlrausoh had antici 
pated, and its interpretation by Debye and Hflokel 
in terms of well established phenomena was at least 
as important as the discovery of Ostwald a dilution 
law for weak electrolytes such as acetic acid 
Consequently in spite of the fact that the predicted 
slopes of the linos were quite different from those 
found experimentally, the theory of complete 
ionisation was received with the same enthusiasm 
which had been accorded thirty six years before 
to the theory of reversible ionisation 
Tho general acceptance of the new theory (which 
was obviously in harmony with the ionic structure 
assigned by X ray analysis to the majority of 
crystalline salts) was a noteworthy feature of the 
general discussion on strong electrolytes held at 
Oxford m April 1927 under the auspices of tho 
Faraday Society (see Nature, May 7, 1927, p 678) 
On that occasion, indeed, the main obstacle to its 
general acceptance was removed by Onsager a 
development of a formula, m which, by allowing 
for the effects of molecular bombardment as mam 
tested m the Brownian movement, the slope of the 
lines referred to above was increased to a point at 
which it appeared to correspond closely with that 
which is actually observed m solutions, provided 
that these are sufficiently dilute 

So recently as three years ago, then, it was 
possible to suppose that salts which crystallise in 
lomo aggregates are not merely ionised completely m 
solution, but also are dissociated almost completely 
into free ions, since calculation indicated that the 
proportion of ionic doublets was almost negligible 
This position, however, is no longer tenable m view 
of the experimental work done by A R Martin 
and others, sinoe it must now be admitted that, 
when the Debye Huokel Onsager correction for 
electrostnction has been applied to the mobilities 
of the ions, the resulting ionic concentrations are 
not 100 per cent exoept at extreme dilution, and 
that (especially m non aqueous solutions) there is 
stall a diminishing of equivalent conductivity with 
decreasing dilution whioh must be explained by 
decreasing dissociation of the molecules (or lomo 
aggregates) of the solute, and which appears to 
apply to Kirch Ostwald s dilution law just as well 
as it does to weak acids and bases The tune is 
thoroughly npe for a further review of the situation, 
perhaps under form of a general discussion on weak 
electrolytes, at which the impression created at the 
previous Oxford discussion could be corrected, and 
brought to date 
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Davies’s book is very opportune 
years, the authors of a number of books on physical 
chemistry were in the unfortunate position of being 
afraid to scrap the deductions made by applying 
the law of mass action to electrolytes, but were 
forced to admit (usually in a separate chapter 1) 
that the theory of eleotrostnction had made them 
calculations both obsolete and irrelevant It was, 
therefore, possible to claim as a novelty a treatment 
of the subjeot in which the existence of reversible 
ionisation was admitted as freely as that of non 
revemble ionisation This contention, whioh is 
rapidly becoming quite orthodox, is the funds* 
mental creed of Mr Davies s book, sinoe he admits 
that ‘ two types of eleotrolytes will be looked for 
and after citing the evidenoe in support of Onsager’s 
equation, goes on to Bay that there is every 
indication that m solvents of low dielectric constant 
no salts are completely dissociated at attainable 
dilutions 

This dual aspect of the phenomena makes the 
conductivity of solutions a more oomplex problem 
than it was when Kohlrausoh wrote his Lett* 
vermogen , sinoe the activities as well as the con* 
contrations of the ions must be taken into account 
when calculating such apparently Bimple quantities 
as the solvent correction m dilute solutions or the 
limiting values of the ionic mobilities, as well as 
when trying to deduoe the coefficient of ionisation 
or the equivalent conductivity of solutions of finite 
dilution These problems are treated, perhaps for 
the first tune m a systematic manner, m Mr 
Davies b work, and it can be asserted that no worker 
who undertakes research in this field will feel quite 
safe m his deductions unless he has weighed up 
the considerations which are here advanced For 
this reason, tho book can be commended heartily 
to the specialist as well as to the general student 
of chemistry, sinoe both will find m it facta and 
deductions which are too important to be over¬ 
looked T M Lowry 


Science in Soviet Russia 
Science tn Soviet Russia By J Q Crowther 
Pp 128 + 13 plates (London Williams and 
Norgate, Ltd , 1930 ) 7« fid net 

R CROWTHER is one of the few English 
men of soienoe who have ventured into 
Russia in reoent years He was impressed by 
the extent of the researches projected and pro¬ 
secuted in the various institutes which he visited 
It appears that the study of the different branches 


NATURE [September- 20,1930 

From this point of view the appearanos of Mr, 
During reoent 



NATURE 


431 


September 20,1030] 


of science have been plaoed in oontaot with the 
social mstitataons to whioh they are naturally 
related Thus, all bodies concerned with applied 
botany are controlled by the State Department of 
Agriculture The thousand workers at botany 
work to one planned scheme Unnecessary over 
lapping has been reduoed by centralisation 
Institutions conducting researches of industrial 
value receive their endowments from the Supreme 
Eoonomio Council and they work m contact with 
the industry upon which the research directly 
bears 

With regard to emoluments it would appear 
that men of Boience are among the better paid 
workers and their conditions are still improving 
Engineers are the best paid and the highest salary 
quoted is £3600 per annum Nevertheless even 
the lesser paid research workers oonoentrate upon 
their tasks and attain a high degree of skill and 
efficiency There is still a shortage of trained 
investigators especially in physics and engineering 
and the author suggests that there is scope for 
young English graduates to gam valuable ezpen 
enoe in posts available in the Soviets numerous 
electrical works which are in course of construction 
and extension 

Among the work in progress Mr Crowther 
mentions the speeding up of tobacco fermentation, 
the isolation of sulphur from the dioxide obtained 
in roasting copper ores, the synthesis and prepara 
tion of drugs hitherto imported from abroad, 
petroleum refining and improved technique m the 
preservation of wood Apparently investigations 
of a purely academic nature are not countenanced 
although the term ‘ applied science ’ ib being 
interpreted very broadly At the moment large 
electro technical developments are being made as 
a part of the five years industrialisation plan 
Power plants and technical factories are being 
erected all over the Union, and it would seem that 
Russia is making notable contributions to the pro 
gross and development of science Russia is a vast 
country with well above a hundred million m 
habitants, and although Mr Crowther has seen 
many scientific institutes in the two chief oentres, 
Leningrad and Moaoow, his tour was restricted to 
less than four weeks Furthermore, without a 
knowledge of Russian he was dependent on his 
interpreters, so that the value of his impressions 
is limited Nevertheless, the information con¬ 
cerning the condition of Russian men of soienoe 
and the progress of their researches is at least 
of interest to their oolleaguee in the rest of the 
world. J. Q F. D, 
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TratkUo dt chimica generate ed appluxUa all’ tn 
dustna Per Prof Ettore Mohnan Vol 2 
Chimica organtea Parte seoonda Quarta 
edizione nveduta ed ampliata Pp xvi+601. 
1507 (Milano Ulnoo Hoeph, 1930 ) 80 lire 
The death of Mohnan nearly four years ago doubt 
less accounts for the delay in the completion of 
the new edition of his Orgamo Chemistry'", 
the first part of whioh appeared in 1927 The 
alterations neoessary to bring the contents of this 
second part up to date are duo to the author’s 
three sons, working m conjunction with Profs 
Bargellim and Contardi The subjects dealt with 
in the present volume comprise oils, fats, and 
waxes, carbohydrates ring compounds, textile 
fibres, and proteins The general scheme of 
the book, with its inclusion of numerous data, 
regarding production, importation and exporta¬ 
tion of raw materials and manufactured products, 
must by this time be generally known to ohemists 
The only new feature requiring comment is the 
insertion of large scale flow sheets of an olive oil 
refinery and of a sugar factory Similar sheets 
for other processes might with advantage bo 
given m any future edition 

The volume now published contains 860 pages 
of text, much of it of small type, but m view of 
the multiplicity of subjects treated—some quite 
foreign to the ordinary text book of pure, or even 
of applied organio chemistry—certain of these 
are necessarily dealt with all too briefly Thus, 
vitamins are dismissed m less than two pages 
and although the general characteristics of these 
substances are indicated, important recent results 
in this field are entirely omitted 
The full index supplied covers the two parts of 
the Organic Chemistry ’, and the price of the 
whole work amounts to 126 lire, which is modest 
enough The book is one which may be reoom 
mended to all engaged m chemical industry 

The Use of Iodine and its Compounds t» Veterinary 
Practice By Lieut Col H A Reid Pp 88 
(London De Gruohy and Co , Ltd , 1929) 
3s 0d 

Although the essential role played by minerals 
m animal metabolism has been recognised for 
many years, it is only recently that the importance 
of iodine in the met has been stressed Hie 
requirement of animals for iodine compounds is 
only small nevertheless a deficiency of such 
compounds m the diet may lead to acute patho 
logical conditions in ammals and human beings 
Iodine deficiency, for example, has been shown to 
be the fundamental cause of goitre, an ailment 
whioh is especially prevalent in districts where the 
soil and water are notably deficient in iodides 
Suoh iodine deficient conditions are found in parts 
of the northern half of the United States, m which 
localities it is now oustomary to iodise the pubhc 
water supplies or to insist on the use of iodised 
table salt 

In the book under review, Col Reid has gathered 
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together, in very readable form, the conclusions 
which have been drawn from numerous investiga¬ 
tions into the functions of iodine in maintaining 
health in animals The use of iodine, and various 
compounds of this element, for antiseptio purposes 
is first dealt with The author then proceeds to 
discuss the diseases of iodine deficiency, showing 
how these diseases are amenable to treatment by 
iodine and its compounds Further sections deal 
with the influence of iodides in nutrition and on 
growth and reproduction Mention should also be 
made of the useful bibliography at the end of the 
volume Col Reid’s book should be read by all, 
whether scientific workers or laymen, who are 
interested in health problems and the future virility 
of the race 

An Introduction to Physical Anthropology By 
E P Stibbe Pp vn + 199 (London Edward 
Arnold and Co , 1930 ) 1 2s 6 d net 
Anyone conversant with the needs of those enter 
ing upon a course of anthropological Htudy will be 
aware of the difficulty in finding a satisfactory text 
book in physical anthropology Not that thpre are 
no textbooks in existence but they are for the 
most part too detailed for the beginner and 
recent advances have made them out of date Dr 
Stibbe s Introduction to Pin sical Anthropology ’ 
meets the mod admirably It deals with its sub 
lect matter under the heads zoological, palseonto 
logical and ethnological In the first we are intro 
duced to the methods and findings of comparative 
morphology m the second, the palaeontologist, 
geologist, and archaeologist are called to the assist 
ance of the anatomut m elucidating the origin 
evolution, and antiquity of man, and in the third, 
racial characters and distribution are considered 
Useful instructions for practical work and a glossary 
of technical terms complete a volume which should 
fulfil all the requirements of a beginner in anthropo 
logical studies, so far as this is possible in a text 
book, for one of the most useful features in 
Dr Stibbe’s book is his insistence on the necessity 
for handling specimens in a laboratory and for 
constant practice in measuring the living The 
arrangement of the text in the zoological section 
m winch man and the apes are compared in detail 
will.be found most helpful The author himself 
would be the first to agree how much his text book 
owes to the teaching of Prof Elliot Smith, and 
perhaps its greatest merit is the way m which it 
leads the student inevitably to an intelligent 
appreciation of Elliot Smith’s eminent servioes to 
anthropology 

Cows de chtmte physique Par Prof L Gay 
Tome i Pp xn + 705 (Pans Hermann et 
Cie, 1930 ) 86 francs 

This volume is the first of a senes of three, of 
which the first two are to be devoted to thermo 
dynamics and the third to classical physical 
chemistry (electricity and magnetism, coUoids, 
chemical kinetics, catalysis, radiant energy, and 
photochemistry) The modem and controversial 
questions of radioactivity, atomic and molecular 
No. 3177, Von* 126] 


structure, and the classification of the elements, 
are reserved for treatment in a later work The 
first part of the present volume, oovenng nine 
chapters and 220 pages, is devoted to pure thermo¬ 
dynamics and thermochemistry The second part, 
covering six chapters and 160 pages, unites rather 
ingeniously the study of the dilute gaseous state 
and of the orystalhne state The third part (three 
chapters and about 100 pages), dealing with osmosis 
and the phase rule, may bo regarded as an introduc¬ 
tion to the study of solutions, whilst the fourth 
part (five chapters and about 100 pages) is devoted 
to the study of pure substances, including the 
questions of continuity of state, the Brownian 
movement, and allotropy An appendix of about 
40 pages is devoted to problems, mainly of an 
industrial type, for which solutions as well as 
answers are given, and these may very well prove 
to be one of the most valuable features of the 
book 

Antarctic Adventure and Research By Prof 
Griffith Taylor (Appleton New World of 
Science Senes ) Pp xi + 245 (New York and 
London D Appleton and Co , 1930 ) ba net 
There are few general volumes on polar regions 
that deal with the scientific problems rather than 
with the adventure of exploration This makes 
Prof Taylor’s volume welcome As the title 
indicates, the adventure is not neglected, for 
about a third of the book treats of the history of 
Antarctic exploration The remainder treats of 
scientific aspects Prof Taylor devotes most 
attention to the Ross Sea area with whioh he 
has personal acquaintance, and his predilection 
for physiography leads him to devote most space 
to several excellent chapters on topography, 
scenery, and ice The biology receives less atten 
tion mid the chapter on whaling is very bnef 
There are many graphic diagrams by the author 
and a useful bibliography, which might, however, 
be enlarged by more references to the Graham 
Land area and the Weddell Sea The book 
makes no attempt to treat the islands of the 
Southern Ocean, but for a bnef general account 
of the Antarctic it can be recommended 

Practical Chemistry for Advanced Students By 
Arthur Sutcliffe Pp vii+210 (London John 
Murray, 1930 ) 4 s Qd 

Mr Sutcliffe's book is suitable for pupils pre¬ 
paring for higher school certificate ana similar 
examinations Elementary experiments are not 
described and much detail concerning mampula 
tion has been omitted, since students of t.hia 
standard will not require it The course coven 
qualitative and quantitative analysis, inorganic 
and organic preparations and some simple exercises 
m physical chemistry The directions for the pre¬ 
parations are dear and adequate, and the section 
on qualitative analysis contains all the equations 
for the reactions and explanatory notes The 
course is well planned and the book should prove 
successful m schools where work of this standard 
is done, 



September 20, 1930] 


NATURE 


433 


Letters to the Editor. 

[The Editor dote not hold himself responsible for 
optneon* expressed by hta correspondents Neither 
eon he undertake to return, nor to correspond vnth 
the writers of, rejected manuscripts intended for this 
or any other peat of Nature No notice is taken 
of anonymous communications ] 

Ionisation Potential of Radon 
W« have determined the ionisation potential of 
radon, using the well known method 1 due to Hertz, 
of compensation of the negative space charge by 
positive ions formed bv accelerated electrons from a 
subsidiary cathode This cathode was an equipoten 
tial one and differed only in slight details from that 



the Bame as that previously described by one of us * 
These experiments put beyond doubt the existence 
of an ionisation potential due to radon This poten 
tial, in agreement with theoretical expectation, was 
found to be somewhat lower than that of xenon and 
therefore of any other permanent gas 

This circumstance facilitate* essentially the work 
with radon The only impurity which really matters 
is mercury vapour Therefore in the final expert 
merits we did not aim at a complete purification of 
radon but used a trap kept in a bath at -120° m 
order to get nd of the mercury vapour and a tube 
with caustic potash for absorbmg carbon dioxide 
The other details of the arrangement will be given in 
a later publication 

Curves obtained m the final experiments are 
shown in Fig 1 In order to make the method more 
sensitive, the electronic current was nearly 
balanced against a steady current given 
by a potentiometer On the curves the 
difference between the two currents is plotted 
agamst the accelerating potential of the sub 
sidiary electrons Curve a refers to krypton 
at a pressure of 7 2 bars curve b to xenon at 
a pressure of 15 bars curve c to xenon at a 
pressure of 1 3 bars curve d to 250 millicunes 
of radon The values of the ionisation poten 
tial of these gases corrected for the contact 
potential are 13 3 114 and 10 0 volte respect 
ively The last value, that of radon m in 
good agreement with the value 10 7 volts 
deduced recently by Rasmussen 4 from an in 
vestigation of the spectrum of radon 
h Holwkck 
I Wkrtenstein 
Radiological Laboratory 
Scientific Society of Warsaw, 

Aug 5 


described by Hertz and Kloppers * In the original 
apparatus of Hertz the accelerating grid forms a part 
of a box which roceivee the space limited current 
from the chief cathode We have modified this 
arrangement by introducing a separate accelerating 
gnd which enabled us to measure directly the useful 
part of the subsidiary emission that is, the number 
of electrons penetrating into the box The contact 
potential correction of tho apparatus was determined 
by calibrating it with pure xenon and krypton it 
was found to De 2 6 volts 

The quantity of radon used m different experiments 
was of the order of 300 mtUicuriee The volume of the 
apparatus with auxiliary parts being equal to about 
250 c o , the calculated pressure of radon was of the 
order of 0 8 bar and one might think at first that the 
method would not be sensitive enough for Buch small 
quantities of gas Preliminary experiments have 
shown, however, that it is quite easy to determine 
the ionisation potential of xenon when present at a 
pressure of I bar and the sensitiveness of the method 
increases in a marked way with the atomic weight of 
the rare gas used for investigation It ought also to 
be mentioned that at such low pressures the number 
of ions produced by the a rays is negligibly small 
compared to the number of electrons involved m the 
experiment, so that radon oan be treated as any other 
inactive gas 

Another important point was to make sure that the 
possible impurities of radon would not mask the 
appearance of discontinuities due to this gas 

We performed, therefore a set of measurements in 
which special stress was laid on the purification of 
radon but not on the exact determination of the 
critical potential The method of purification was 
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Fine Structure In the Singlet Series of Mercury 

Up to the present no fine structure has been ob 
served in the singlet senes of mercury In a recent 
communication to the Physical Society of London 
{Proceedings August 1930) a deeonption waa given of 
the spectrum of mercury excited at low pressures by 
a high frequency electrodeless discharge Amongst 
other effects it waa found that the singlet senee and 
mtercombination lines due to transitions beginning 
on singlet levels, were strongly onhanced relative to 
the triplets The line 0'P, -8*S 0 was examined for 
fine structure with a Fabry Perot interferometer and 
found to be single and so narrow (half width < 0 004 
A ) as to render it of great value in interferometric 
work 

As a result of recent improvements in experimental 
conditions three new components have been detected, 
one faint and two very faint, the intervals being 
approximately 

0 012 0 t-0 009 +0 031 A 

Since these only appear when the main line is 
heavily overexposed they have practically no effect 
on the visibility of the fungee when normal exposures 
are used, and therefore should not detract from the 
usefulness of the hne as a source The next member 
of the same senee 0‘P, - 9’iS. is also complex 
Many other strengthened lmes involving singlet 
levels show a oomplex structure, for example, 

VS, - 8»P„ 7*5, - 9‘P„ 7*5, - 8^,, 7*5, - 9 l P, 
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Three of the lines are shown in Fig. 1, including 
the unclassified line X6123-78, the plate separation 
being ohoeen to show the widths of the mnltiplets 
before overlapping of orders occurs. The intervals 
between adjacent orders are marked, giving an indica¬ 
tion of the separations. The oloeer components are 
completely separated for bigger gras. The structure 
is not due to reversal, since it remains the same when 
viewing end-on through depths of vapour varying 
from 2 mm. to 50 cm. 

The two members of the series 8 l S f - m>P % have a 
sextet structure, thus indicating that Doth initial and 
final levels are multiple since the maximum number 
of possible components when one level is single, is 
three, assuming the usual selection principle to hold. 


IT 


Flo. 1.—Floe structure In mercury spectrum Ksbry-Perot (rinses, 
plate separation 9 nun 

As the final level is a 1 S a level (j — 0) it ought to remain 
single, if nuclear spin is the cause of the fine structure. 
However, the observed structure shows that it is at 
least double. It is possible that this multiplicity is 
due to an isotope effect. This is not the simple mass 
isotope effect (variation in Rydberg constant with 
mass) as recently observed in neon, for m mercury 
this would give maximum separations of approxi¬ 
mately 0 00001 A., which is very much smaller than 
that observed. Schhller and Brtiok (Zeil. jar Phya., 
66, 201 ; 1020) oonolude that in a mixture of isotopes, 
only those with odd atomic weight possess nuclear 
spin. Assuming this true in mercury, then two 
l S t levels will result, with / value 0+0=0 for even 
atomic weights and 0 +i for odd. If i has more 
than one value, the level becomes still more complex. 
A detailed analysis of the observed fine structure will 
be published shortly. The intensity ratios of the 
components are also being investigated. 

8 . Topansky. 

Physios Dept., Armstrong College 
(University of Durham), 

Newcastle-upon-Tyne, 

Aug. 11. 
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Spectra of Doubly and Trebly Ionised Thallium. 

Co M T m o m o our previous work on T1II and Pb III, 
the spectra of T1 III and T1 IV have been under 
examination by us for some time past. A preliminary 
attempt, by the application of the X-ray doublet-laws, 
revealed a number of regularities consisting of mainly 
the regular doublet terms. As a result of further 
attempts, it has now been possible to identify the 
inverted *D term (Stfffla 1 ) and the quartet terms of 
(5cf*6*6p) and (6d*6«6d) configurations. The starting 
point for the discovery of the inverted *D term was 
given by the identification of w 76150, 81834, and 
100452 as 6#'*D - 7p*P. The super multiple* accom¬ 
panying the electron transition 6p'—>-6d' contains 
about forty lines in the ultra-violet. A few combina¬ 
tions due to transitions 6p—>-7* have also been estab¬ 
lished. The (64*6**) % D term interval is found to be 
18618. The combinations that oould not be identified 
are either very feint or out of range. 
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Thallium IV: The spectrum of trebly ionised 
thallium was reoentiy studied by K. R. Rao, by 
Pattabhiramayya, and by J. E. Mack, who have all 
identified the triplet* due to the combinations of 
6s*D and >D with ep*PFD and KVPD. As a result of 
attempts by (me of us, it has been found possible to 
extend the analysis arid identify the super multiple* 
due to the combination of 6p*PFD with 7#*D and l D. 

In both these spectra the line intensities, term 
differences, and interval ratios are of the right order 
expected. A oomplete report will be published 
shortly elsewhere. A. L. Nabayan. 

P. Pattabhi. 

A. 8. Rao. 

Kodaikanal Observatory, 

India, June 26. 


Raman Spectra of the Mercaptans. 


results. As is well known, the mercaptans are 
chemically analogous to the alcohols, the 8H group 
m them replacing the OH group characteristic of the 
alcohols. The oscillation of the SH group oomes out 
prominently as an intense though somewhat diffuse 
line in the Raman spectra of all the mercaptans 
examined, with a frequency shift of 2574 wave 
numbers. This is in marked contrast to the be¬ 
haviour of the OH group, of which the broad band 
(» = 3400 cm.- 1 approximately) appears only in water 
and methyl alcohol but not in toe higher alcohols. 
Another strong line appears with all the mercaptans 
giving a frequency shift of about 667 wave numbers, 
and is evidently due to the oscillation of the CS 
up ; it is in the same position as the most intense 
s in the spectrum of carbon disulphide. The 
analogous oscillation of the CO group with a frequency 
of about 1050 wave numbers appears strongly in 
methyl alcohol but only very weakly in the higher 
alcohols. 

These differences in the behaviour of the SH and OH 
groups are sufficiently remarkable. Another notable 
feature is the unusual'width and diffusenees of the 
lines asoribable to the oscillations of the carbon chain 
in the mercaptans. This character is presumably 
referable to the mfluenoe of the sulphur atom on these 
oscillations. 8. Vbnkatkswaiian. 

210 Bow bazar Street, 

Calcutta, July 12. 


Hydrion Concentration of Rain and Potable Water. 

Fob a study of the hydrion concentration of rain 
water New Milton appears to offer certain advantages. 
It is a small town equidistant between the Channel 
and the New Forest, about ten miles east of Bourne¬ 
mouth and seventeen miles south-west of Southamp¬ 
ton, and it has the reputation of enjoying partioulany 
pure and fresh air. For the past year and a half the 
hydrion concentration (pH) of the rain has been re¬ 
corded together with the general direction of the 
wind, these observations having been made with the 
view to their possible value as part of the general 
problem of the influence of meteorological conditions 
upon plant diseases. 

Indicators supplied by British Drug Houses, Ltd., 
were used to test the pH of rain collected from various 
plant* and from two collectors about nine inches in 
diameter. 

The pH of tiie water obtained from the collectors 
and from the plants varied between 6*5 and 7-6, with 
practically all intermediate values. The leadings 
taken simultaneously from the collectors and from the 
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plant* were aomwtimes identical and at other times 
very different values were obtained The same re 
mane applies to a comparison of the unboiled (U B ) 
and the coiled (B ) water from the different sources 
A few typical examples may be cited 


Date 

Wind 


OoUoctor 8 
V B B 

.PUnt 1 

V B B 

Plants 

V B B 

3 an 11 

7an SI 
Jan S7 

W 

78 78 

78 78 

78 78 

78 78 

K 

68 ft 8 

68 70 

68 68 

6 1 68 

Mar & 

SB 

68 60 

60 60 

68 64 

60 60 

Jane St 

aw 

7* ?! 

66 68 

74 74 

64 60 


It is difficult to interpret the capricious venations 
obtained , possibly extraneous matter and dissolved 
gases (for example carbon dioxide) might have some 
effect The means at my disposal have not enabled 
me to make chemical analyses Although the number 
of observations are not of sufficient extent to enable any 
general theory to be advanced yet it appears that the 
ram borne upon winds direct from the sea is practically 
neutral, while that from the direction of towns or 
long stretches of oountry tends to become acid 

The data so fat obtained indicate that wide varia 
tiona in pH are to be expected in the rain falling upon 
living plants, even when growing close together, and 
the extent to which these variations may affect the 
mioro organisms present upon plants ( Bacteria in 
Relation to Plant Pathology , presidential address 
British Mycologioal Society, 1909) might be the 
subject of an important research lo the well known 
factors of atmospheric humidity, temperature, and 
light intensity which influence the infection of tho 
host by parasitic fungi the hydnon concentration of 
the surface moisture upon the plant may require to 
be added This problem of the influence of the pH 
of a medium upon the germination of fungus spores 
is being made the subject of investigation by Mr 
A W Bartlett, at Newcastle upon Tyne 

The hydnon concentration of potable water was 
tested by samples taken from various parts of 
England The extreme readings were pH 6 0 and 
9 0, the former obtained from wells which give good 
potable water, the latter from house pipe supply 
Intermediate gradations were recorded m both these 
sources of supply, but good well water generally indi 
oated more acidity than that from a pipe supply 
Often a great difference of pH is found between the 
unboiled and boiled samples from the same source 
The pipe supply from one company varied from 6 8 
to 8 2, while the boiled sample was practically always 
uniform at 9 0 It was found that an unboiled sample, 
as drawn from the tap, registered 7 4 but after stand 
ing some hours (protected from dust) it registered 9 0 
It is of some interest to note that when breath was 
blown through the latter the original determination 
waa restored This fact is an indication that the 
hydnon concentration of a pipe supply may be 
affected by the oarbon dioxide dissolved m the water 
Thus, water from the same supply drawn directly 
from the tap or from an open custom might have very 
different properties Possibly the pH of a water under 
pressure In pipes might be a favourable medium for 
certain bacteria, while the same water after exposure 
to the air might be inimical to their activity 
While filtration has been shown to be of the highest 
importance in removing micro organisms from water, 
the suggestion may be offered that the hydnon con¬ 
centration should also be considered as a limiting 
factor for their growth U C Poma 

Corley Croft, New Milton, Hants, 

Aug 16 
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^Animal Plasticity and Environment. 

Wbtlx recently making a zoological collection m the 
Sevoke River in the Teeeta Valley at the base of the 
Darjiling Himalayas, I observed remarkable differ 
enoes between the individuals of a Cobitid fish, Aeon 
thophthalmus pangta (H B ) collected from two diverse 
‘ niches ’ m the same habitat In Fig 1 are shown the 
two types of individuals The chief difference, which 
is readily noticeable in the two drawings, is that in the 
lower drawing the ventral fins are present, while m the 
upper these structures are totally absent There are 
also other differences of a minor nature, for example, 
the extent of the nasal flap and tho form of the caudal 
bn Two specimens * possessing ventral fins were 
obtained from among pebbles and shingle m a swift 
current, whereas 18 examples devoid of ventral fins 
were netted from among debris at the bottom of pools 
in the course of the stream 

It seems to me very likely that the structural differ 
enoes in tho specimens are correlated with the two 
types of environment in which the fish lives If this 
be so a very interesting taxonomic problem arises 
In 1800, Blyth 1 established tho genus Apua on two 
specimens which he distinguished from Pangto 
( Acanthophthaimus) primarily by the total absence 
of the ventral fins Both Gunther * and Day * recog 
msed Blyth s gonus and evidently legarded the 





absence of ventrain as a character of generic import 
ance Vinoiguerra 4 considered Apua a synonym of 
Acanthophthaimus and remarked that in the unique 
specimens of the former genus the ventrals must have 
been either overlooked or accidentally lost In 1921, 
I published a note * on the occasional absence of 
paired fins in fishes and pointed out that Apua cannot 
stand distinct from Acanthophthaimus, and that tho 
two specimens should be considered as abnormal so 
far as the absence of the ventrals is concerned 

Now arises the chief point for consideration In 
view of the disoovery of so many as eighteen examples 
from a specific habitat of Acanthophthaimus pangta 
without the ventral fins what is the systematic posi¬ 
tion of Apua ’ Is Apua to be regarded as a distinct 
genus or should the specimens without the ventrals be 
considered as a habitat variety of Acanthophthaimus 
pangta T 1 am personally inclined to the latter view, 
and feel no justification in regarding the two lands of 
individuals as separate species As to the factors in 
the environment responsible for the Uaw of the ven 
trals, it is not possible to say muoh in the present state 
of our knowledge regarding animal eoology It is 
probable, however, that the ventrals are an eneum 
branoe for life among debns and are, therefore, sup¬ 
pressed If this be so, then this case will be parallel 
to certain Chironomid and Tnohopteroua larvn • that 
do not form their tubes or discard them when living 
in submerged debris Some workers attribute the ab¬ 
sence of the ventral fins m Channa, another genus 
of apodal fishes, to the habits of these fishes, but how 
far this is true I am unable to say at present 
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The example cited above raises several important 
questions Do these ‘ habitat varieties ' interbreed f 
If so, what is their progeny like ? If not, then physio 
logically they are distinct species, though raorpbo 
logically they are so similar It u probable that after 
a freshet there is a mixing up ol animals living in 
different habitats m a stream, and that on such occa 
sions these two ‘ habitat varieties ' might interbreed 
It is also known that torrential animals resort to slow 
waters (either in pools and puddles in the oourse of the 
stream or near the banks), and thus probably different 
‘ habitat varieties * come together at the time of 
breeding If the progeny of these fishee wolude both 
types of individuals, how do they become segregated 
into their respective habitats I If, on the other hand, 
the progeny are alike, do some of them lose their fins 
after segregation into different habitats f 

Bunder Lap Hora 

Zoological Survey of India, 

Indian Museum, Calcutta, 

July 14 
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Siliceous Shells of Protosoa 

Wk regret that circumstances have prevented an 
earlier reply to Piof T D A Cockerell’s letter 
published in Nature of June 28 In our opinion, 
there can be no question of either convergent or 
divergent evolution in the case of organisms belonging 
to separate families as widely separated as Mtltoltna 
and Mtltammtna We thought we had made their 
absenoe of relationship sufficiently cleai by tho state 
ment that Mtltammtna was a siliceous lsomorph of 
Mtltoltna, isomorphism being understood among 
rhisopodists, at any rate, to mean the development 
of similar structures in unrelated organisms owing to 
unknown physical or biological conditions 

Even the American school of lhizojiodists, who 
are so addicted to the construction of moie or less 
imaginary * family trees , would hesitate bcfoie Bug 
gesting a common ancestor for the two genera At 
any rate we should have to go a veiy long way back, 
and probably to a theoretical non testaceous reticu 
lanan, to find an organism callable of evolution into 
auoh widely diffeientiated structures, for the por 
oellanous Miliolid® have existed since Caiboniferous 
times, and Stltcoatgmotltna, a < lose relative of M tit am 
mtna occurs in the upper Cretaceous 

The difference in the shell stiuctures of the two 
genera is fundamental The Miholine shell is normally 
smooth and porcellanous, but there are many species 
which habitually mootporato mineral particles to a 
greater or less extent in the outer coating of their 
poroellanous tests Such a Miholine test consists of 
three distinct layers 

(1) an inner chitmous membrane surrounding the 
protoplasm, 

(2) the normal poroollanous test formed of CaCO, 
and 

(8) the outer siliceous ooating 

The application of even a very weak solution of 
hydroohlonc acid is sufficient to dissolve the middle 
calcareous layer, and tho teat is resolved into a little 
mud in which tho chitmous membrane may be de 
tooted 

In the tests of the Sibcinm®, however, there are 
but two layers, chitmous and sandy Immersion in 
strong acid produces little or no effect 

Chapman evidently regarded his specimens from 
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their external form as Mtltoltna oblonga (Montagu), 
and, very reasonably assuming that it was a local 
variety which had assumed the agglutinating habit 
(not previously reoorded m M oblonga), added var 
arenocea The fact remains that m the absenoe 
of chemical tests they were regarded by him, and 
by ourselves and others afterwards, as Mtltoltna 
Manga, and we maintain that in removing his 
specimens to a different genus and family, we aoted 
more oorrectly in conveying the specific name rather 
than a vanetal name, which then became tautological 
and applicable indifferently to any of the species in 
the new genus 

Wo do not attach a great deal of importance to 
Prof Cockerell’s designation of Mtltammtna arenaoea 
(Chapman) as the type species, but we regret that 
he should not have communicated with us before 
publication Had he done so he would have learned 
that further investigations smoe the papei was written 
had shown that the distribution of Chapman ’b form 
was somewhat distinctive, and that it was intended to 
raise it to specific rank in the Dvtcovtry Report now 
in course of preparation In that report it will appear 
as Mtltammtna arenocea (Chapman), while the much 
commoner and more widely distributed species, which 
is the true genotype, will become Mtltammtna oblonga, 
H A and E (non Chapman) 

Edward Heron Allen 
A Earland 

Dtocot try Investigations, 
c/o British Museum (Natural History), 

Aug 27 


Transition of Kinetic Into Vibrational Energy by 
Collisions with Particle* 

In the work of Leipunsky and one of us 1 
it was shown that dissociation of hydrogen mole¬ 
cules by collision with positive potassium, sodium, 
anji lithium ions occurs only with such eneigies of 
the ions that the part of their energy transmitted 
(according to the energy and momentum law) to the 
hydrogen molecule is not 4 3 volt (dissociation energy), 
but 12 4 volt (exoiting energy) 

Recently one of us has repeated this experiment, 
using a Piram gauge, which increased the sensitivity 
of the method tenfold The result obtained was the 
same as that men tioned above According to the usual 
point of view, dissociation by collision with a massive 
particle is a result of transition of kinetic energy into 
vibrational energy of the atoms of which the molecule 
consists 

We are thus foroed, by the results of tho above- 
mentioned work, to admit that such an energy transi¬ 
tion occurs if at all, very seldom It seems that the 
inverse process recombination of hydrogen atoms 
by a triple collision, also occurs, not indeed at every 
collision, as well aa recombination of bromine atoms, 
which is, by the by, effected by the addition of 
nitrogen and oxygen (diatomic molecules, which can 
receive vibrational energy), and not effected by helium 
and argon It follows, therefore, that the transition 
of vibrational into kinetic energy also is not a process 
whioh proceeds readily 

To prove the correctness of the assumption that 
molecules dissociate by collisions with ions only when 
previously excited, we have tried to get dissociation 
of nitrogen by collision with positive ions The 
exoiting potential and the dissociation energy of 
nitrogen are very near one another Accordingly, 
we have not observed any appreciable difference be¬ 
tween the critical energy of the ions and the energy of 
dissociation of nitrogen Thu shows that the results 
obtained for hydrogen are not experimental errors 
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The necessity thus arises for a more detailed study 
of the mechanism of transition of kinetic into vibra 
tional energy It seems to us to be interesting (1) to 
study directly the distribution of speeds of the ions 
onoe reflected from moaoatomie and diatomio mole 
eulee, (2) to study the critical potentials of the 
radiation of polar molecules excited by collisions with 
ions, and (3) to investigate the thermal oapaoity of a 
stream of diatomio gas, preserved from oontact with 
the walls by a oonoentno stream of monoatomio gas 

We intend to carry out investigations m these 
directions. The question as to transition of kinetic into 
vibrational energy is a fundamental one in ohemioal 
kinetics Therefore we intend also to determine the 
energy of ions at which begins the decay of some 
molecules, the kinetics of which follows the mono 
molecular law, os well as to determine at which 
energy of the ions some reactions begin which require 
a previous dissociation of one of the molecules 

N Skhknott 
A Skkohteb 

State Phys Tech Institut, 

Leningrad, July 14 
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Foaming of Beer. 

Some little time ago, seeking refreshment in a 
wayside tavern, I heard a man give an order in a most 
implacable mannei, for a * half pint of bitter and in 
a dry glass if you don t mind With great zest and 
concentrated attention this connoisseur drank his ale 
and departed, leaving me froo to question the land 
lady on the merits of a dry glass She explained that 
some people asked for a dry glass because they liked 
a head on their beer, and on occasion when Bass's, 
Guinness s, and the like were a bit fiery, they were 
compelled to wet the glasses to keep them down 
I have verified this fa< t by questions of other ale 
drinkers and I have discussed the matter with thiee 
physicists of standing to whom tho matter was novel 
lhe fioth on beer noimally assumes a peaked cap, 
showing what might be the effects of a viscous drag 
on the sides of the glass, but the effect may not be 
due to viscosity so much as wetting action with film 
tensions against the glass walls Tho matter is 
possibly worthy of investigation in connexion with 
industrial processes where foaming liquids are used, 
and more generally, in connexion with ebullition, 
the wetting of the walls by a liquid different from that 
contained in the vessel may be interesting or useful 
I confess that I write this with mischievous but 
respectful curiosity Is there more than one very 
important journal to which such a contribution could 
be addressed T H 8 Rowell 

39 Spencer Road, 

Chiswick, W 4 

The foaming or fiothing of beer has been discussed 
fairly extensively from time to time, although the 
point now raised by Dr Rowell does not appear 
to have been specifically mentioned The actual 
frothing is, no doubt, due to a lowering of the surface 
tension of the beer, but the primary cause of this 
lowering has not been definitely established It is 
most likely due to the concentration of certain dig 
solved constituents, such as peptones and albumosee, 
being greater in the surface layers of the beer than m 
the bulk of the beer The retention of the dissolved 
carbon dioxide m the froth may also assist m the 
formation of the 'head', although this view is not 
aooepted by some observers Very small traces of 
impurities, such as oil, grease, or higher aloohols. 
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disturb surfaoe tension, and the wetted surfaoe of a 
glass may act similarly 

At the Government Laboratory we have carried out 
a few experiments with a number of ales and stouts, 
and the results agree with the facts stated in the 
early portion of Dr Rowell'B letter, although in some 
instances the difference between the size of the' head ’ 
in the ‘ wet 1 and ' dry ' glasses was not very marked 
R Robebtsom 


Infection of Phlebotomut pemlcloMui Newstead 
with Lelthmaala infantum. 

Although a considerable amount of research has 
been earned out in recent years on the transmission 
of kola azar in China and India, very little has been 
added to the problem of the transmission of infantile 
k&la azar in the Mediterranean basin, apart from the 
infection of Phlebotomut popotatxx, P pemxcxotut var , 
and P major on cultures of Isxthmanxa infantum 

Working in Catania in Pi of Longo’a clinic, we were 
able to infect P papataexx and P pemxcxotut (wild 
and laboratory bred) on a Chinese hamster infected 
with local strains of L xnfemtum during the earliest 
stages of the infection 

Out of 18 9 9 P pemxcxotut (5 wild and 13 labora 
tory bred), 15, that is, B3 per cent, became infected 
Control, 319 9 9 wild P pemxcxotut were dissected 
and found negative Out of 123 9 9 P papcUotxx 
(51 wild and 72 laboratory bred) fed on the same 
hamster, only one became infected Control, 2094 9 9 
wild P papataexx were dissected and found negative 

In both P pemxcxotut and P papataexx the flagellates 
tended to adopt an anterior position , in P pemxcxotut 
at a temperature of 29° C to 30° C flagellates were 
found in the pharynx throe and a half days after the 
infecting feed 

Wild P papataexx was also infected by feeding 
through membranes on infected human bone marrow. 
It was found that there was occasionally a slight 
infection rate if smears of the bone manow showed 
an average of at least one Leishman Donovan (L D ) 
body per twenty fields (Oc 4 Obj J ) and no infection 
with one L D body per forty fields By culture 
methods wo could demonstrate the presence of L D 
bodies in the circulating blood m almost 100 per cent 
of cases of infantile kala azar (in some cases with only 
5 c mm of blood), but a concentration as heavy as 
one L D body per forty fields m the blood has never 

F t been obeerved by anybody in this disease 
papataexx can therefore be excluded as an important 
vector of L xnfemtum Up to the present wo have 
not succeeded in producing an infection rate of more 
than 28 per cent m wild P papataexx after feeding on 
heavily infected bone marrow 

P pemxcxotut takes on an average a much smaller 
feed then P papataexx, and the high mfeotion rate 
produced in P pemxcxotut by relatively few LD 
bodies shows that L xnfantum is particularly well 
adapted to this sandfly, which should be considered as 
a good earner of kala asar m Italy 

S Adlxb 
O Thbodob 

Kala Azar Commission of the Royal Society 
and Hebrew University of Jerusalem 


The Quantum and Vision. 

The statement is frequently made that one quantum 
of light delivered instantaneously is just sufficient to 
excite the sensation of vision We have made some 
measurements on the subject, and find that this is 
not the case 

By working with a pinhole aperture in a light tight 
room, we found that a steady source equivalent to 

x2 
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one-tenth candle at one kilometre is just sufficient to 
excite vision. When a sector was rotated in'front of 
the pinhole, a source 10 times as strong as this 
acting for i sec. or sec. according to the observer 
was sufficient to excite vision. 

One-tenth candle at one kilometre delivers about 
4-01 x 10~* erg per sec. on a pupil of 40 sq. mm. area. 
Only about 1 per cent of this lies between 410^ and 
760wi. If we assume that the source has the name 
energy distribution as that of a black body at 2000° K, 
and use Ueoht’s values for the visibility of light to the 
dark adapted eye, we can obtain the distribution of 
the light of the source over the spectrum. About 
0-21 of the whole light lies in the range 620-840«q and 
about 0 017 of the energy between 410 and 760gg lies 
within this range. The quantum at 830gg has the 
value 3-71 x lO"** org. sec. This givos the result that 
9840 quanta per sec. of green light are required to 
produce the sensation of a continuous point source. 
For a flash to be visiblo 1400 or 2600 quanta of gieen 
light are necessary, according to the observer. If tho 
flash is red or violet, a much greater number of quanta 
will be required In making the calculation we have 
neglected tho absorption ot light m the media of tho 
eye, but this cannot affect the result seriously. 

There is a striking result connected with the visi¬ 
bility of small sources : visibility requires the same 
quantity of light, no mnttei what is tho angle sub¬ 
tended by the source, up to an angle of one or two 
degrees. This is known as Ricci’s law of foveal vision. 
It might be sup|>osed that theie is some connexion 
between this law and the quantum But the numeri¬ 
cal values show that theie is none 

R. A. Huustoun. 

Jam F. Shearer. 

University of Glasgow, July 24. 


Effect of Magnetic Field on Dielectrics. 

In a lettei in tho issue of Nature for July 12, Pi of. 
P. L. Bums states that the power factor of certain 
dielectrics is decroawd when a constant magnetic 
field is superimposed on tho dielectiie which is being 
subjected to an alternating electric stress. Ono 
would expect that on the Debye dipole theory of 
polar molecules in a viscous medium the power factm 
would be ohanged by a magnetic field. 

The motion of tho olectrical chaigps, or. if the mole¬ 
cule contained a magnetic moment, the motion of the 
magnetio field m a superimposed electrical or mag¬ 
netic field, would give use to a loss of energy. The 
force acting on tho molecule would bo of a nature 
similar to the frictional force duo to the viscosity of 
the medium. The relaxation time is given approxi¬ 
mately by 4mj t*/K T. These forces could bo considered 
to increase the value of y and hence increase the 
relaxation tune. This would tend to shift tho ]>oak of 
the power factor against frequency curve toward 
lower frequencies. Therefore, depending on which 
side of the peak one was measuring the power factor, 
the power factor would be either increased or de- 
creased by the magnetic field. 

It would be interesting to know on what materials 
Prof. Burns found his results. It seems olear that 
power loss in dielectrics cannot be completely ex- 

S tained on the Dobyo theory. Some work has boen 
one here considering the double layer surrounding 
colloidal particles and its effect on the power factor. 
Possibly these experiments of Prof. Bums would make 
it possible to distinguish between the two mechanisms. 

John B. Mrucs, Jr. 
Experimental Station 
E. I. du Pont de Nemours and Company, 
Wilmington, Delaware, Aug. 12. 
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The Space-Group of Strychnin*. 

In connexion with the recent work on strychnine 
described by Prof. R. Robinson in his recent Bakerian 
lecture, the results obtained from an X-ray investiga¬ 
tion may prove of interest. 

The substance forms extremely good crystals, for 
which I am very much indebted to Prof. Robinson. 

Results: 

Unit cell a- 11 9. A. 6-12 1. A. c-11-S.A. 

Volume - 1634 A*. 

Axial ratio a : ft : c 

0 983 : 1 : 0 931 

09827 . 1 : 0 0309 (Groth) 

No. of molecules 4 

Space group Q t (Astbury and Yardley, rhtl. 

Trans., A, vol. 224; 1924). 

The dimensions of the cell, and the space group, are 
such that four molocules of the disc-shaiierl form 
suggested by Prof. Robinson can be fitted into the 
unit cell Owing to the complicated nature of the mole¬ 
cule, and to the fact that it is composed of conqiara- 
tively light atoms which have approximately equal 
scattering power for X-rays, it is imjKissible at this 
stage to make any fuithcr assumptions as to its 
structure. 

Thoka (’. Marwick. 

The Davy Faraday Laboratory, 

London, Aug. 11. 

Occurrence of Mannitol In Splice Disease of 
Smntmlum album (Linn.). 

While investigating tho water Boluble constituents 
of tho spiked leaf of aandal, it was found that crystals 
ot mannitol separated on slowly evaporating the ex¬ 
tract after clarification with basic lead acetate 2-3 
per cent of the alcohol, calculated on the weight of 
tho green material, has been found in all the samples 
so far examined (15), while in no case Iihh it been de¬ 
tected in healthy samples. Tho significance of this 
fact at tho present stage is difficult to understand, but 
it appears that mannitol is one of the metabolic pro¬ 
ducts of the virus. Whether such characteristic pro¬ 
ducts arc formed durmg the course of other well- 
known virus diseases or not is a matter for future 
investigation, and workers in sumlar fields will, no 
doubt, be interested in this discovery. 

M. Hrkknivabaya. 

Department of Bio-Chemistry, 

Indian Institute of Science, 

Bangalore, Aug. 25. 

The Existence of the Cellobloae Residue 
In Cellulose. 

The chemical ovidonce for the view that cellobiose 
is preformed in cellulose is considerably strengthened 
by some observations we have made on the aeetolysis 
of tnmethyl cellulose. Under mild conditions of 
treatment at low temperatures fully methylated 
cellulose suffers cleavage to give a diacetyl-hexa- 
metJiyl cellobiose, which is readily transformed into 
crystalline heptamethyl 0-methyloellobioside. The 
experimental conditions under which this derivative 
of cellobiose is isolated preclude its occurrence as a 
reversion product of the reaction. Moreover, the 
yiold of the crystalline /S-cellobioside is equal to that 
of cellobiose octa-aoetate obtained by the direct 
aoetolysis of cellulose. W. N. Ha worth. 

E. L. Hirst. 

H. A. Thomas. 

University, Edgbaston, 

Birmingham. Aug. 18. 
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Johann Kepler, 1571-1630 


T HE great German astronomer and mathemati 
cian Johann Kepler the tercentenary of 
whose death is being commemorated this year was 
bom at the little town of Wul or Wielderstadt not 
far from Stuttgart m Wurttemberg on Dec 27 
1571 and died at Ratisbon in Bavana on Nov 
15 1630 m his fifty ninth year A cenotaph to 
his memory was erected at Ratisbon in 1803 and 
commemoration celebrations will commence on 
Sept 24 with an address before the memorial by 
Dr von Dyck of the Munich Tee hmcal High School 
Bom at a time when his country was already 
torn by religious dissensions Kepler lived to see it 
drenohed with blood by one of the most disastrous of 
all wars Altogether he lived under four Emperors 
Maximilian II Rudolph II whose lack of capacity 
for government was in no way compensated for by 
his love of alchemy and astrology Matthias II 
anxious but unable to prevent the coming storm 
and Ferdinand II whose ingrained hatred of 
Protestantism led to a reign filled with persecution 
and strife The Thirty Years War had been in 
progress twelve years before Kepler died but ere 
it had run its course the land had become a wilder 
ness and m Keplers nativo district of Wurttem 
berg it is said 58 000 families had disappeared 
whilo the population had shrunk to one sixth of its 
former numbers 

Save however that Kepler was a Protestant 
that he once had to quit his chair on account of his 
religious views that ho became imperial mathe 
matician to Rudolph that he compiled the 
Rudolphme Tables and that for many years he was 
dependent on the royal favour for his income his 
life s work was little connected with the doings of 
Church or State While princes and ecclesiastics 
schemed quarrelled and fought Kepler steadily 
pursued his own course and by the exercise of his 
matchless intellect solved some of the probkms 
which had bafliod the greatest minds Keplers 
true contemporaries were such as Gilbert Napier 
Bacon and Galileo rather than emperors and kings 
and though students will long read of Wallenstein 
and of Gustavus Adolphus and pore over Schilli r s 
famous history Keplers name is destined to be 
handed down to the remotest posterity 

If there was little in the character of the times 
favourable to scientific studies neither was there 
in Kepler s parentage and environment anything 
conducive to the upbringing of a scholar His 
parents it is true were of noole descent but they 
were also in impoverished circumstances a oon 
dition which perhaps had much to do with the un 
fortunate family differences Kepler himself was 
a sickly seven months child and his bovhood was 
marked by serious illnesses Yet for all that ho 
was able to attend school at Adelberg and Maul 
bronn and at the University of Tubingen m 1591 
he gained his master s degree m theology It was at 
Tubingen he also heard the German astronomer 
Michael Maestbn (1650-1631) lecture on the 
theories of OopemicuB Theology by then had 
become of seoondary importance to Kepler and 
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at the age of twenty three through the tolerance 
of the Archduke of Austria although a Protestant, 
he was made professor of mathematics at Grate 
in catholic Styna and it was there he began 
brooding with the whole energy of his mind 
on the subject inquiring pertinaciously why the 
number the size and the motion of the planetary 
orbits were not other than they are How hie 

E ublished hia hastily conceived explanations how 
e was advised by Tycho Brahe to obtam a solid 
foundation for his views from actual observe 
turns how he met Tycho at Prague and through 
him was made imperial mathematician has often 
been told 

Tycho only lived a year after meeting Kepler 
but their association has left its mark on the his 
tory of astronomy and it was Tycho s observations 
which provided the material for Kepler s researches 
Of the thirty or more works published by Kepler 
two stand out as epoch making his Astronomia 
Nova published in Prague in 1609 and his 
Harmoma Munli published at Linz in 1619 
It was in the forraor—published it may be re 
marked the year that Galileo first used the tele 
scope —that Kepler enunciated his first two laws 
that the planets describe ellipses round the sun 
with the sun at a focuB of each ellipse and that a 
line drawn from a planet to the sun sweeps over 
equal areas in equal tunes while it was in the 
second work he gave the world his third law that 
the squares of the periodic times are proportional 
to the cubes of the mean distances of the planets 
from the sun 

On Kepler s many other works his commentary 
on Vitellus his book on Dioptrics a copy of which 
kewton used as an undergraduate his writings on 
logarithms and his Rudolphme tables it is un 
necessary to dwoll Neither is it necessary to 
follow lnm to Lmz to Sage n to Rostock or to re 
call the domestic afflictions which befell him or the 
miserable talc of his constant lmpecumosity due to 
emperors whoso performances end n t keep pace 
witn their promises Through foul w eather and 
fair alike Kepler continued constant to the one 
aim the advancement of natural knowledge and 
m so doing loft a gnat heritage to the world 

In personal appearance Kepler as we know from 
his own words was lank lean and spare and that 
for observations his eye was dull and for raeoham 
cal operations his hand was awkward His 
dehoacy of constitution no less than his weak eyes 
was sufficient to prevent him becoming a great 
observer He was as remarkable for tho ember 
ance of his imagination as for his powers of thought 
and his untiring industry With these he joined 
an open minded ness and candour that led him not 
only to record his wildest fancies but also to em 
blazon his greatest errors A staunch Protestant, 
pinning his faith to the Confession of Augsburg, he 
was smoerely religious but averse to controversies 
In other directions he declared himself as trouble 
some and choienc in politics and domestic matters , 
yet with all his frankness he was probably an easy 
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man to live with Hu angular action when after 
the death of hu first wife he sought another is one 
of the most humorous of matrimonial adventures 
At hu request hu friends sought for a suitable 
companion Eleven ladies with strangely diverse 
qualifications were passed in review, and of them, 
after much vacillation Kepler ohose Susannah 
Beuthnger, the daughter of a cabinetmaker Of 
her he wrote that she had an education worth the 
largest dowry Her person and manners are 
suitable to mine—no pme, no extravag&noe She 
can bear to work she has a tolerable knowledge 
how to manage a family, middle aged, and of a 
disposition and capability to acquire what she still 
wants For fifteen years Susannah shared Kepler s 
joys and sorrows ana difficulties and she bore him 
seven children 

In hu work Kepler found the fullest satisfaction 
and a discovery elated him as much as it did Davy 
In Kepler there was none of the oold passionless 
calm we associate with Cavendish Lake a Luther, 
he regarded himself as an instrument of the A1 
mighty and hu studios were interspersed with 
prayer He had once written a small treatise on 
the Divme Wisdom as shown m the Creation and 


hu subsequent works contain many passages of 
exaltation When after seventeen years of searching 
he discovered the third of hu laws hu delight knew 
no bounds “ Nothing holds me ”, he said, “ I will 
indulge in my sacred fury, I will triumph over 
mankind by the honest oonfeesion, that I have 
stolen the golden vases of the Egyptians, to build 
up a tabernacle for my God, far away from the 
oonfines of Egypt If you forgive me, I rejoice , 
if you are angry, I can bear it The die u oast, 
the book u written, to be read either now or by 
posterity—I care not which It may well wait a 
oentury for a reader as God has waited six thousand 
years lor an observer ” Kepler s work, however, 
was appreciated immediately by hu contem 
poranos, while of hu duoovenes the famous 
French physicist Arago once wrote ‘ Lea lots de 
Kepler sont le fondement solide et m^branlable 
de 1 astronomic modeme, la rfcgle immuable et 
dtemelle du deplacement dee astres dans l’espace 
La gloire de Kepler eat ocnte dans le ciel les 

n rts de la science ne peuvent m la dimwuer 
obsourcir, et les planetes, par la succession 
toujours eonafcante de leurs mouvements r^guliers, 
la raconteront de si&ole en sikclo 


The Taxonomic Outlook in Zoology* 
Bv Dr W T Calman. F R 8 


T HE anatomist, the physiologut, the field 
naturalist the student of one or other of 
the innumerable specialisations of biological science 
has alwayB been inolmod to regard with distaste, 
if not with contempt the work of those whose 
business it u to denominate, classify, and oata 
logue the infinite variety of living things The 
systematist u generally supposed to be a narrow 
specialist, concerned with the trivial and superficial 
distinctions between the members of some narrow 
group of organisms which he studies in the spirit 
of a stamp collector , happy when he can describe 
a new species triumphant if he can find an excuse 
for giving a fresh name to an old one 

It would be idle to deny the truth that there u 
in these cntioums, just as it would be easy, al 
though unprofitable, to point out that the sub 
stance of them might be directed against the 

K ictice of most other branches of research 
e specialist, of whatever kind, has a tendency 
to mistake the means for the end to become fasci 
nated by technique and to suffer from a myopia 
that blurs hu vision of other fields than hu own 
I think, however, that there are Borne signs of 
an increasing appreciation of the usefulness and 
even of the scientific value of taxonomy among 
the younger generation of zooioguts More par 
ticularly, those who are concerned with the appli 
cations of zoology to practical affairs are, for the 
most part, although not invariably, aware of the 
need for exact identification at the animals they 
deal with They do not always realise the dim 
cutties that may stand in the way of thu identified 

• Tam ttM waldantM addnM to Stottos D (Zootofjr) of tin 
Britan AsKritaou, delivered *t Bratol on Sept < 
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tion It u a common experience with us at the 
Natural History Museum to have some mangled 
fragments of an animal brought in by a practical 
man, who expects to be supplied with the name of 
it while he waits I am afraid that he often goes 
away with a low opimon of our competence 

It may not bo without interest therefore if I 
attempt, m the first place to give some idea of 
how matters stand with thu part of the syBtema 
tut s task, the identification and description of the 
species of living animals 

When Linnaeus published in 1768 the first 
volume of the tenth edition of hu ‘ SyBtema 
Naturae ”, he named and described about 4370 
species of animals If we ask how many are 
known to day, the diversity of answers we get u 
some indication of the oonfusion that exists 
Some years ago, at the request of the late Sir 
Arthur Shipley, I endeavoured to get from my 
colleagues at the Museum estimates of the numbers 
of species in the various groups with which they 
were specially conversant Some of the answers 
obtained were very interesting With regard to 
mammals I was told ‘ anything from 3000 to 
20 000, according to the view you take as to what 
constitutes a species ” For the most part, how¬ 
ever, the authorities consulted were unwilling to 
suggest even an approximate figure, for a very 
different reason They told me that great sections 
of the groups with which they were concerned 
were so imperfectly surveyed that it was quite 
impossible even to guess bow many of Hie supposed 
species that had been described would survive 
reconsideration 

It may be worth while to consider for a little the 
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aeoond of the two obstacles thus indicated as than any other institution in the world The 
standing in the way of obtaining a oensus of the long senes of monographs, of which the true 
known species of animals In the days of Linnsus, character is somewhat concealed under the official 
it is likely that a very experienced zoologist might title of ‘ catalogues is a monument to the learn* 
have been able to recognise at sight any one of mg and industry of the great zoologists who planned 
the four thousand species of animals that were and executed them Though they remain mdis- 
fcfaen known, and when the expansion of know pensable to all serious students of the different 
ledge had made such a feat no longer possible, the groups, however, they are now, for the most part, 
specialist who oonflned his studies to one section long out of date, and, vast as is their scope, they 
of tiie animal kingdom oould still aspire to a like oover only a fraction of the animal kingdom 
familiarity with the species of his chosen group In 1806 the German Zoological Society began 

With this kind of knowledge it is literally true the publication of Das Tierreich ”, afterwards 
that, as has been said, a systematist reoognues a continued by the Prussian Academy, which was 
new species by instinct and then proceeds to planned to give nothing less than a revision of all 
search for the characters that distinguish it the species of living animals Here again, however, 
Some of the great zoologists who were still working after thirty four years, only a small part of the 
in the British Museum when I entered it more than ground has been covered and already the progress 
a quarter of a century ago, men like Albert GUnther, of research has rendered many of the earlier parts 
Bowdler Sharpe, C O Waterhouse, and Edgar obsolete Col Stephenson tells me that Michael 
Smith, had actually an amazing personal familiarity sen’s revision of the Ohgoohseta, published m this 
with vast sections of the animal kingdom They senes in 1900, deals with exactly half the number 
had studied and digested all that had been wntten of species enumerated by the same authonty in 
on their subject, and, if they did not carry the 1928 

whole of this knowledge in their memory, they Apart from these attempts at comprehensive 
oould, without searching, put thoir hand at once revision, we have of course, numerous surveys of 
on the volume that would help them They had local faunas on a larger or smaller scale, besides 
no need of keys ’ to help them to run down monographs of restricted groups, but scarcely 
their species indeed they rather distrusted such ever do these fit together without leaving gaps, 
aids for they knew how easily they betray the geographical or systematic 

heedless The number of described species of animals has 

Specialists of this type there must always be, been estimated at something m the neighbourhood 
and we may be thankful for it Nothing can of three quarters of a million It is not at all 
altogether replace that instinctive perception of improbable that between a quarter and a third of 
affinity that comes from lifelong study It has that number would be suppressed as Bynonyms 
often happened that men such as those I have or put aside as apectea tnquxrtndas by careful mono 
named were able, when confronted with new and graphers, and that in many groups the proportion 
aberrant types of animals, to allot them at onoe to would be far higher 

a place in classification which subsequent research The prospect is not one that can be oontem 
served only to oonfirm As time goes on, however plated with any satisfaction The successively 
the extent of ground that can be covered in this expanding volumes of the ‘ Zoological Record give 
fashion by the most industrious worker is rapidly us a picture of systematic zoology being smothered 
diminishing The torrent of publications cata under the products of its own activity The con- 
logued in the " Zoological Record ” increases year fusion will grow steadily worse unless systematists 
by year, and the specialist, if he is not to be over come to realise that the mere description of new 
whelmed by it, must not allow his curiosity to species is a far less important thing than the 
stray beyond the limits of a narrow comer of the putting m order of those that are supposed to he 
field already known, and until, on the other hand, 

By far the greater part of this literature is zoologists m general oease to regard taxonomy as 
wntten by specialists tor specialists, and much a kind of menial drudgery to be done for them 
of it is unintelligible to anyone else From the by museum curators 

time of Linnasus, however, there have not been I have alluded to another obstacle to obtaining 
wanting publications that have a different aim an enumeration of the animal kingdom in the 
We have monographs, synopses, revisions, of all divergences of opinion as to what constitutes a 
sorts and sizes, attempting to render possible the species I am not sure that these divergences are 
identification of species without demanding a life not sometimes over estimated I think tpat it will 
time of study for each special group The ideal be found that in most orders of animals there exists 
for suoh monographs would be, I assume, that they a considerable body of species regarding the limits 
should be intelligible to, and render possible the of whioh there is no serious difference of opinion 
determination of species by, any properly trained among competent systematists , but alongside 
zoologist, even without previous expenenoe in these we find m almost every order, in most families, 
dealing with the particular groups of which they and even in many genera, a ‘ difficult ’ residue in 
treat which the delimitation of specific groups some- 

The Zoological Department of the British times seems to be little more than a matter of 
Museum may fairly to have done more personal taste Mr G C Robson has reoently 

towards this re-editfng of the “ Systems Nature ” brought together a great deal of information on 
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this subject in hu book ‘ The Speoiee Problem ”, 
to which I would refer anyone who needs to be 
convinced how oomplex the problem really is 
For our present purpose it is enough to take the 
empirical fact that the majority of animals can, 
with more or less trouble, be sorted into assem 
blages or kinds that we call species We have 
Been how imperfect and confused is the present 
state of knowledge even as regards the mere 
description and identification of these kinds 

The business of the systematise however, does 
not end with identification Even identification 
requires some kind of classification, if it is only 
the classification of the dictionary Since the 
time of Linnaeus, or rather, since the time of John 
Ray, zoological systematists have behoved in the 
exiatenoe of a natural system of classification 
which it was their business to discover since 
Darwin it has seemed plain that this natural 
system must be, in some way based upon phylo 
geny It is now realised that the relation be 
tween the two is not always so simple and straight 
forward as it once appeared to be Dr F A Bather 
in his presidential address to the Geological Society 
in 1027 discussed the historical and philosophical 
bases of biological classification He concluded 
that The whole of our System, from the great 
Phyla to the very unit cells is riddled through and 
through with polyphyly and convergence", and 
that Important though phylogeny is as a sub 
ject of study it is not necessarily the most suitable 
basis of classification ’ I am not sure that 1 
quite understand what is implied by the Becond 
of these statements but I do not suppose that even 
Dr Bather would be prepared to suggest a system 
of classification entirely divorced from phylogenetic 
considerations 

Forty years ago the reconstruction of the evolu 
tionary history of the major divisions of the animal 
kingdom was almost universally regarded as the 
ohief end of zoological research To day except 
among palaeontologists one might almost say 
that the phylogenetic period in the history of 
zoology has come to an end When one recalls 
the extravagances of its later developments, the 
derivation of vertebrates from arachnids and of 
eohinoderms from cimpodes, one cannot be but 
prised that zoologists of the modem school take 
little interest in it If we accept this attitude 
it follows that problems of affinity and relationship 
are not worth worrying about We are told m 
so many words, that our business as systematise 
is identification not classification , that what we 
have to do is merely to devue some kind of key 
or card index that will enable animals to be 
quickly and easily sorted into species So far as 
the really scientific branches of zoology are con 
oeroed an artificial system of classification is as 
good as, and may evtn bo better than, any other 

It is quite true that the categories of the physio 
logist, the ecologist, the geneticist, and so on 
often out across the dividing linns of the most 
natural classification we can devise, but both the 
divergences and the eouicidenoes are worthy of 
closer consideration than they sometimes receive 
No 3177, VOL 126] 


If there is any truth in the theory of evolution, it 
is obvious that functions and habits have an 
evolutionary hiatonr behind them, but it is no 
lees obvious that this history has not been mde 
pendent of the history of the organisms that display 
them The details of this history we shall never 
fully know, and even its broad outlines may per 
haps always remain misty A natural system of 
classification expressing even these broad outlines 
may prove to be an unattainable ideal, but each 
step towards it holds out the promise of usefulness 
in other and possibly remote fields of reeearoh 

A great deal of current work and stall more of 
current speculation in zoology seems to me to 
suffer from this neglect of the taxonomio outlook 
In the zoology of the later nineteenth century 
the comparative method was stall the chief tool 
of morphology The relative importance of struc 
tural characters was measured by the extent of 
their persistence through larger or smaller divisions 
of the animal kingdom This point of view tends 
to be lost sight of with the increasing emphasis 
on the experimental method The systematic 
zoologist in listening to the exponents of the 
modem lines of reeearoh, is apt to be impressed 
by the little account that is taken of the vast 
variety of animal life lo say this, is not to under 
rate in any wav the advances that have been made 
in these lines within the present century or the 
revolutionary changes they have made in our 
views on many fundamental questions Physio 
logy, for example is to day a vastly different 
science from what it was thirty years ago, partly 
because the physiological laboratory has a more 
varied fauna than it had then Nevertheless, the 
zoologist, conscious of the unending diversity of 
structure and of habits among animals, sees the 
physiologist s results against a background of 
which the physiologist himself seems to bo some 
times forgetful 

One hesitates to suppose that the studentB of 
heredity are really so forgetful of this background 
as they sometimes seem to be No doubt intense 
specialisation is needed for intense reeearoh but 
the Poet of the Breakfast Table laughing gently 
at the narrow specialism of the Scarabee, can 
scarcely have foreseen the day when a university 
in his own country would have upon its teaching 
staff an officer named m the university calendar as 
a Drosophihst 

It is possible however, that the prevailing lack 
of interest in questions of phylogeny may have a 
deeper significance Those departments of biology 
that are being most actively studied at the present 
day are preoccupied with the interplay of forces 
aeting here and now They ignore the impressions 
that time may have left on the material of their 
study It is as though a orystallographer, study 
mg a pseudomorph should endeavour to explain 
its form m terms of its ohemioal composition and 
the forces governing the arrangement of its mole¬ 
cules, without taking acoount of its past history 

From ignoring anything, it is but a short step 
to denying its exiatenoe, and here, it seems, we 
have already arrived In a lecture delivered in 
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London in the early part of laat Tear by that very need by Darwin It hag nothing to say on the 
diatmguuhed experimental biologist Dr Hana origin of species On this question it is no more 
Pmbram, be suggested that we might have to than a doctrine of special oreation at one remove 
consider the possibility that every species of It has no light to throw on classification If we 
metaroan has developed independently of all the are to abandon belief m community of descent, 
others from a distinct species of protozoan The the whole architecture of the ‘ Systems Nature ” 
same view was set forth by him m a lecture de becomes meaningless 

livered in Pans on the theory of apogenesis (Rev Prof Pmbrarn claims that All the facts would 
Oen Set , 11, No 10, May 31, 1929, p 293) As be explained more easily ” upon his hypothesis, 
the English lecture has not been published, I will but there is one point on which he speaks with 

translate as olosely as I can from the French one a hesitant voice, and it seems to me a very sigiufi 

“ 1 do not think it likely ”, he says, “ that a single cant exception We cannot decide ”, he says, 
substance can have given nse to a general phylo- ‘ whether the diffenng though related species 
genetic tree according to the classical diagram that inhabit islands or isolated territories are 

representing the affinities of species and their descended from a common source or result from 

distribution m space and time All the facts would the accidental separation of species which formerly 
be explained more easily by supposing that there occupied the region together ” 
existed, at the beginning, many organised sub- Let me recall the opening words of the Origin 
stanoes developing side by side mto species, each of Species ” “ When on board H M S Beagle ’ 

of the latter passing through stages more and more as naturalist, I was much struck with certain facts 
advanced without actual relationship of descent in the distribution of the organic beings inhabiting 
between the different species ” South America, and m the geological relations of the 

Many authors have believed m a multiplicity present to the past inhabitants of that continent ” 
of the primordial forms of life, but few have So Przibram ends where Darwin began The 
suggested an independent origin for grades lower geographical and geological distribution of organ 
than the mam phyla Prabram, with strict isms, which for the one are merely the negligible 
logic, has earned the same reasoning down to the residue of unexplained facts, were for the other 
individual species Most biologists with whom 1 the very heart and core of the problem he set him 
have discussed the matter refuse to take his Bug self to consider 

geation senously This, I venture to think, is a It is worth remombenng that among Darwin’s 
mistake Przibram has simply earned to their other qualifications as an interpreter of Nature, 
inevitable conclusion certain lines of thought that he was an experienced taxonomist, and before he 
we meet with everywhere in current biological wrote The Origin of Species ” ho had produced 
literature that conclusion is either one of the one of the finest systematic works ever written in 
most significant results of recent biology or it is his Monograph of the Cimpcilia ’ Those of us 
the reduetto ad abeurdum of much contemporary who weie present at the memorable Darwin 
work Wallace celebration of the Linnean Society in 

Geneticists have made us familiar with the 1908 remember how the veteran Alfred Russel 
doctrine of the inalterability of the gene, with its Wallace discussed the curious senes of cone 
corollary of evolution by loss of factors, which, spondences both in muid and in environment" 
by the way, seems to differ little from Przibram’s which led Darwin and himself, alone among their 
apogenesis The expenmcntalists have proved contemporaries, to reach identically the same 
(if it wanted proving) the plasticity of the pheno theory , and how he gave the first place to the 
type, as, for example, when Przibram himself fact that both he and Darwin began by collecting 
shows that the length of a rat’s tail is a function of beetles and thus acquired that intense interest 
the temperature to which the individual and its in the mere variety of living things ’ which led 
immediate progenitors have been exposed As for them to speculate upon the why ’ and the how ’ 
the inheritance of impressed modifications, the of ‘ this overwhelming and, at first sight, pur 
more unequivocal the experiments devised to poseless wealth of specific forms among the very 
demonstrate its reality the more clearly do they humblest forms of life ” It might be worth while 
show it to be of so fugitive a land as to have no to inquire whether a training that proved useful to 
significance in evolution PalasontologiBte, as Dr Darwin and to Wallace would not Be of some value 
Bather has told us, have proved beyond the to students of zoology oven at the present day 
possibility of doubt the occurrence of parallel and The experimental method has answered many 
even of convergent evolution, without telling us questions and it will answer many more, but there 
where we are to stop in applying the principle are some questions, and these well worth the asking, 
Many supposed examples of adaptation fail to to which experiment will never find an answer 
stand closer scrutiny, and therefore the whole No one will maintain that taxonomy by itself will 
idea of adaptation is declared to be a subjective answer them, but it will often suggest where the 
illusion All these results at any rate place no answer is to be Bought for, and it will provide a point 
obstacles m the way of Prof Przibram’s sugges of view from whioh both questions and answers 
tion. will be seen m a true perspective 

It is to be noted that although the theory of Finally, I would recall a remark once made in 
apogenesis is called a theory of evolution, it does my hearing by a wise old naturalist, the late Dr 
not deal at all with evolution as that word yeas David Sharp Someone had been remarking on the 
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deolme of systematic zoology and predicting the 
extinction of systematic zoologists Dr Sharp 
replied, in effect, “ I hare seen many passing 
fashions in zoology, many departments of research 
becoming popular and then falling into neglect 
the one Dranch that will never fail to attract is 


the systematic (me The csthetao satisfaction to 
be derived from contemplating the mere variety 
of animal forms, and from tracing the order that 
runs through all its diversity, appeals to a very 
deep instinct m human nature There will always 
be systematic zoologists ” 


Obituary. 


Pbof H W Wilxy 

I N Harvey Washington Wiley, who died on June 
90, we lose a man who was a great Uesaman 
warrior in the cause of pure food, a man of lm 
penous character, officially a perfemd Puritan 
idealist and extremist, yet in the society of friends 
the perfect Yonok, a fellow of infinite jest of most 
exoellent fancy ’ As first administrator of the 
American Food and Drugs Law, his own beloved 
child, he was nothing short of an all s fair m love 
and war man perforce in fact he had to adjust 
his methods of attack to the times and to those of 
his foes, as he was severely up against trade in 
tercets He trod heavily upon not a few corns and 
it is clear that, occasionally, his pendulum swung 
beyond the limits of scientific reason still, the end 
was one to justify almost any means He had 
courage and in large measure won as he definitely 
established a sound public opinion 
I first met Wiley m 1903, at his most active 
period at a gathering of Agricultural Experiment 
Station workers m Minneapolis, at which I was 
present as Lav es lecturer He was the lifo and soul 
of a large meeting , ever full of resource Thus, 
on one excursion, in a dry town on a very hot day, 
displaying a surprising geographical instinct, he 
took some of us poor sufferers to a pharmacy and 
tendered a prescription on our behalf the medicine 
we got passed all the Brer Rabbit tests for good ale 
and no doubt saved our lives A few years later 
he and I forgathered at Washington, m the Cosmos 
Club an institution the worth of which will be known 
to many We met one afternoon m the mam square, 
to go out to the Country Club He was carrying a 
parcel and there was a suggestive bulge at his hip 
We were to pass the county border, into an and 
region The parcel and that bulge were of no slight 
aid to our evening's pleasant intercourse There 
is an immoral to this tale At the time of his re 
tirement, late in life, he passed under petticoat 
rule, to beoome thereafter an exemplar of dry 
ness The injury done to him by his previous 
depravity—at least bo his friends claimed—was 
made obvious by the arrival, without undue delay, 
of two health} boys Several months ago, hearing 
that he was very ill, I wrote to cheer him, suggest 
mg that he set an example by repenting of hulater 
am This amused him, I was told The reply, 
bearing hu signature, gave too muoh advioe for 
the good of my soul to be his I could only write 
bade that John Barleyoom had not done muoh 
obvious harm to either of us My old fnend became 
in fact a first class humbug in the matter of drink 
probably he was never a man of really balanced, 
* a. jj ave to hold such men 


very muoh m mind, however, m tricing stock of Hie 
States too few realise how rigid the American out¬ 
look often is 

Only recently, the Ttmes told us, an American 
Senator wrote to our Ambassador in Washington 
to protest against the exercise of his right to take 
liquor into the Embassy, suggesting that Buoh action 
was likely to have the most serious effect upon our 
international relations Do Americans recognise 
how entirely they are cutting us off from rational 
intercourse with them 1 We welcome them here m 
crowds and they do not seem to return habitual 
drunkards Few of us go from this side as travellers 
—we only visit the States when compelled, either 
on business or when imported to jom in colloid 
worship at Cornell or some similar academic 
frivolity Few Uesamans understand how im¬ 
possible it now is for us to risk travelling in their 
country—the danger of their soft drinks Yet it 
is one that is full of beauty and interest, as I can 
vouch the only difficulty is that there is bo much 
of it Whatever it be, it is a land in whioh, at 
times, every pore of you aches for beer one where 
the hart ever pants for the cooling Milwaukee 


Straining at the gnat ethanol, to day, Americans 
swallow the camel caffeine in canfuls however, a 
missionary from here is now m Canada who will 
disabuse them (of oourse piously, on week days) of 
this delight As a matter of fact, Wiley, m 1912, 
warned the American public against the danger of 
too muoh caffeine He was often here and always 
amusing Describing once the activities of his 
Department, he told how advioe was given which 
led to the need for water m one of the and regions 
of Texas being o\ ercome this was done by growing 
onions between rows of potatoes , the eyes of the 
itoes watered so muoh that artificial irrigation 


potatoei 

became 


It matters little where a man like Wiley came 
from Pro forma, let it be told that he was bom 
in Indiana on October 10,1844 In 1888 he went 
to College, in 1888 he began to study medicine, 
graduating M D from the Indiana Medical College 
in 1871 Probably medical education at that time 
was no great shakes He then had a year in the 
Lawrenoe sohool at Harvard , became professor of 
ohemistry in Butler College, m 1873 , from 1874 to 
1883 he was professor of ohemistry at the Agri¬ 
cultural College, Purdue, Indiana, spending a year 
in Germany during this period State chemist of 
Indiana in 1881, he was made chief of the Division 
of Chemistry in the U S Department of Chemis¬ 
try in 1883 He was president of the A merman 
Chemical Society in 1893-04 In 1901 he was pro- 
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noted chief of the Bureau of Chemistry Then it 
was that food ref cun beoame hu matter paaaion 
Wiley resigned in 1912 after great provocation 
The Food and Drugs Law had been enacted after half 
a century of effort and discussion The measure 
came into operation in January 1907 Almost 
at onoe he has told us he discovered that his point 
of view was fundamentally different from that of 
his superiors During six years the feeling grew 
that the differences were irreconcilable ana he 
beoame oonsoious of an environment which was 
essentially inhospitable The fundamental pnn 
ciplee of the Bill as they appeared to him one by 
one were paralysed and discredited It is easy to 
imagine what happened the thorn he must have 
been in the aide of the provision trade and the 
attempts that will have been made to unseat him 
Convinced that he could work more fruitfully by 
rallying public opinion to the support of the cause 
he had so much at heart than by exercising the 
limited activity left to him in his official position 
he resigned On retiring into private life he in 
teres tea himself in his farm and became a diffuse 
popular writer of food propaganda 

We have I think to quarrel severely with 
Wiley s extreme attitude towards preservatives in 
food His view was that there should be no addi 
tion of any kind made to food As the primrose 
to Peter Bell every food spade to the public was 
to be a spade absolute nothing more His most 
celebrated work is the inquiry he undertook with 
a set of young men as subjects to ascertain the 
effect of preservatives especially bone acid the 
results were recorded in a very lengthy report 
of about 2000 pages Grave oxoeption has been 
taken to this work He was probably not qualified 
either as chemist or biologist to undertake such 
an inquiry he was far too much a victim of 
preconceived opinion and not sufficiently trained 
either as observer or as logician He would have 
excluded every preservative Owing however to 
Ira Remsen s intervention whose higher scientific 
standing prevailed benzoio acid was allowed 
Wiley I believe managed later to persuade the 
President to subvert this decision 

As is well known withm recent years our 
Ministry of Health which is a hive of idealisms has 
followed the American suit No scientific proof 
has yet been given that used as an antueptio Dono 
acid does harm when added in the small amounts 
needed topreaervo even so perishable an article as 
cream The officials of the Ministry are no more 
competent than Wiley was to settle such an issue 
The decision was taken by a Departmental Com 
mittee on ideahstio grounds As a result the 
cream industry is severely dislocated if not de 
stroyed The public have full right to oomplain 
the more as sulphur dioxide is still allowed in some 
beverages its evil effeqt w well known to many 
who go to public dinners I hold no bnef my 
mmd is open I know what the danger is m lead 
works, when there is real exposure I also know 
the great bone acid works in Tuscany these reek 
of the amd in every direction—yet the work 
people are all healthy If only m justioe to Wiley s 
No 3177, Von 126] 


memory we ought withoutdelay to study the prob 
lem afresh scientifically with complete thorough 
ness and detachment so that we may either justify 
or canoel his finding It is farcical for us to hold 
the cake of science and not eat it Wo can t afford 
such extravagance to day 

Henry E Armstrong 


Mbs Albert Howard 

A severe blow has been dealt to the progress of 
science m India through the death at the age of fifty 
three years of Mrs Albert Howard whioh took place 
at Geneva on Aug 18 last Miss G L C Matthaei 
entered Newnham College Cambridge m 1895 and 
secured the double distinction of a first class in both 
parts of the Natural Scienoe Tripos Thereafter she 
contmuod to reside at Cambridge being elected a 
fellow and later an associate of her College She 
was fortunate at that time in ooming under the 
werful mflut nces of Miss Ida Freund anl Dr 
b Blackman Her work in association with 
the latter developed in her a capacity for patient 
pursuit of the elusive in research which was so 
marked a characteristic of her work to the last 
That early work is to be found m the Philosophical 
1 ransachons of the Royal Society and has found 
a permanent niche m the literature on vegetable 
assimilation 

brim 1905 when she married Mr Albert Howard 
the scene of her activities shifted to India With 
that marriage commenced a comradeship which 
if not unique in the annals of science is at least 
umque m that it received official recognition from 
the (government of India for in 1910 she was 
appointed personal assistant to her husband and 
in 1913 Second Imperial bcontmie Botanist 
She was also awarded by H M the King the 
Kaisar i Hind medal i f the First Class 

It is not possible even for one who has had the 

S ivilcge of sharing in part of the labours of the 
owarda in India to apportu n ment between the 
two comrales Their work stands and is best 
loft as a joint record of their devotion to each 
other and to India But Mrs Howard s association 
with Pusa introduced a definite economic trend 
absent from her earlier work but becoming more 
and more marked with time In 1905 the Agncul 
tural Department in India was but recently re 
organised and the impetus gi\ en by the rediscovery 
of Mendels work was still fresh The earlier 
papers are tmgod by these facts and many plant 
breeding problems in this new field were brought 
to solution by these new methods But even at 
this period the economic aspect was not neglected 
as the Pusa wheats already entering into general 
cultivation and now covering more than three 
milli on acres witness Thu earlier work culmin 
ated in the monograph on Wheat in India and 
thereafter an ever widening field opened out 
The logio of a position m a country where rotations 
are habitually practised cannot be denied the 
whole field of crop production and the methods 
of applying Bcience thereto becomes the oentre 
of investigation This urge to a wider field of 
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investigation is traoeable through the large senes of 
publications which have appeared It w an urge 
which found its consummation in the foundation 
of the Institute of Plant Industry at Indore, where 
the last six years of her lifes work have been 
conducted 

The same widening outlook found an outlet m 
the first proposals for the founding of an Indian 
Science Congress In that movement Mrs Howard 
took a deep personal interest and she presided over 
both the Botanical and Agricultural Sections Tt 
is not possible to estimate the material benefit of 
her work to Tndia—undoubtedly it has been great 
but the greater loss is that which arises from the 
balanced judgment on both scientific and practical 
problems, which she was ever ready to place at the 
disposal of all who sought it 


Phok Jean BbunhI&s 

Jean BkttnhAs the French geographer who 
died at Boulogne sur beini on Aug 25 at the 
age of sixty one years was one of the leading ex 
ponents of human geography of his time By his 
teaching and published works he did much to put 
the subject on a Bound scientific basis and to lift 
it from the narrow lines of geographical determm 
ism into which it tended to fall some years ago 

Brunh^s was born at Toulouse and studied law 
at the university there before turning to science 
at the Ecole Normale His first work was on the 
geographical conditions of irrigation in Spam and 
Northern Africa This was published in 1902 and 
showed a grasp of geographical correlations and a 
width of outlook Much of his later w ork was done 
during the Bixteen years when he held the chair 


of geography m the University of Fribourg, to 
which he was the first appointment 
In 1010 Brunh6s published his ‘ Gdographie 
Humame ”, which immediately became a standard 
work and has remained so to this day It was after 
wards expanded into a much larger work and it 
also appeared, with some changes, in an English 
edition Brunh4a was also responsible for the 
geographical chapters in Qabnel Hanotaux a great 
history of France These constitute a whole 
volume entitled Geographic humame de la 
France ’ A third important work was his ‘ G4o 
graphle de 1 histoire According to the Times, he 
was engaged at the time of his death on a history 
of laces Brunhds was elected a member of the 
Tnstitut de France m 1927 

We regret to announce the following deaths 
Mr Waltor Doano a past president of the New 
England Botanical Club who was known for his work 
on tho flora of north eastern North Ami nea on July 
30 aged eighty two yean 

Prof Cornelius Doeltei emeritus professor of 
mineralogy in the University of Vienna and author 
of works on ohemioal mineralogy and related topics, 
on Aug 8 aged seventy nine years 

Mr Henry W Henshaw formerly chief of the 
Biological Survey of the U.b Department of Agii 
eultuie and author of Birds of the Hawaiian 
Islands on Aug 1 agt.d eighty years 
Dr WyMtt W Randall formeily ohief of the Mary 
land Department of Health and president m 1026 of 
the Association of Ofhetal Agricultural Chemists on 
July 22 aged sixty three years 
Mi J W Wilson fiom 1802 until 1908 president 
of tho Society of Engintera and oo founder with his 
father of the Crystal Palace Srhool of Engineering m 
1872 on Sept 3, agod seventy eight years 


News ar 

In our last issue (Natube Sept 13, p 301) we 
referred to the measures which aie being taken or aie 
under consideration by the Commonwealth Govern 
ment of Australia to ameliorate conditions among the 
aborigines Of the suggestions which have been made 
the most imjKirtant is undoubtedly that which recoin 
mends that the aborigines as a whole should rome 
under tho control of the Commonwealth (lOvemment 
It involves many difficulties and would entail numer 
ous adjustments as between the Commonwealth and 
State authorities, the obstacles, however should not 
be insuperable and tho advantages which would 
accrue are too great to be lost without determined 
effort Not the least of these would be that continuity 
and uniformity in pohoy could bo secured by one 
authority dealing with the aboriginal question as a 
whole, and further a wider and more effective 
public opinion would be brought into play when any 
question affecting policy or any specific measure was 
under consideration All competent observers are 
agreed that in present conditions the extinction of 
the aborigines is a matter of only a comparatively 
brief period- With the lamentable example of the 
extinct T asman ians to point the moral, no measure, 
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A Views 

however difficult of iwhievoment should be left 
untried to avert a similar fate from tho Australian 
tribes m some iasos unfortunately already reduced 
to tho merest fragment 

The quostion of the aborigines is more than a 
domestic matter which concerns Australia alone 
Apart from humanitarian considerations, the question 
touches a wide circle of interests m tho world of 
science At the reoent Bristol meeting of the British 
Association a resolution submitted to the Council 
pointed out that tho Australian aborigines are now 
among the most valuable peoples available for 
scientific study and offer opportunities of unequalled 
importance for research and future investigation m 
tho early history of m a nk i n d The resolution, while 
recognising the value of the measures now proposed 
by the Commonwealth Government, went on to ask 
the Council to urge upon that Government the need 
for anthropological training for officials entrusted 
with the administration of the affairs of the aborigines 
and the adoption of every means to prevent their 
extinction and the further disintegration of native 
society Notwithstanding the eoonomio and flnnnnm) 
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difficulties in which Australia is at present involved, 
the time is favourable to the initiation of an enlightened 
policy. Under the Anthropological Research Fund of 
the National Research Council, now well on its feet 
after three years’ work, the Government has a body 
of expert workers who are making an intensive study 
of the aborigines ; in the existing system of Protectors 
of the Aborigines it has the machinery through 
which, given the requisite anthropological training, 
the results of that intensive study can be brought to 
bear upon the problems of administration ; and 
lastly, in Papua and the mandated territory of New 
Guinea, the administrative officers of which receive 
an anthrojxdogical training in the University of 
Sydney, it hus the example and the exjionenco 
necessary for guidance in dealing with the problems 
of training and organisation. 

Excavations at Kent’s Cavern, Torquay, liavo been 
contmued during the past winter from October to May 
by the joint Committee of the British Association and 
the Torquay Natural History Society. According to 
the report of tho Committee, the trench begun last 
year has been carried to a length of 60 foot and a depth 
of 7 feet below the upper stalagmite floor, bed rock 
being reached near the entrance of the Wolf’s Cave. 
Finds, probably not in their original position, includod 
a quartzite pebble of Budleigh Salterton Pebble Boil 
type, which had boon used as a hammerstono, three 
flints showing signs of use, and an interesting bone 
implement shaped to a sharp and much usod point. 
These finds were in tho ‘ Sloping Chamber ’ The 
fauna, all of late Pleistocene type, included horse, still 
predominating over hyena, lhmoceros, stag, mam¬ 
moth, C Megaccroa, boar, bos, and wolf in the numeri¬ 
cal order namod. The deposit is of mixed ages, tho 
middle crystalline stalagmite floor being absent. Ill 
deepening the Bear Den the base of the concrete 
breccia was reached, revealing a fine silt below appar¬ 
ently identical with tho silt at the base of the deposit 
m the ‘ Gallery ’. 

A re pout on Educational and Documentary Films 
prepared by a British Association committee, of 
which Sir Richard Gregory is chairman and Mr. 
J. L. Holland is secretary, was presented to the Educa¬ 
tion Section at the recent Bristol meeting The com¬ 
mittee has restricted itself to the consideration of four 
matters and makes suggestions on cinematograph 
films, cinematograph apjwratus, illumination and eye¬ 
strain, and structural conditions. The moat import¬ 
ant recommendation is that for classroom use tho 
film should be non-inflammable, as is usually the case 
with films of 16 mm. width. Tho difference between 
the nitrate base film and the acetate (or non-flam) 
film is, however, not so great in the sub-standard site 
as when the film is of a width of 36 nun. It is pointed 
out that the 16 mm. film gives excellent results in 
classrooms not exceeding a seating capacity of 80, 
and the limit is, or will be, reached in lecture rooms for 
120-160. Recommendations are made as to the size 
of screen suitable for use with this film and the struc¬ 
tural conditions desirable when the projector is in¬ 
stalled. In an appendix a specification is given of 
a 16 mm. projector. » 
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What does not appear in the report is the evidence 
on which the selection of a 16 mm. film is based, as 
against either larger or smaller sizes, unless it is con¬ 
tained in the statement that “ there is a large selection 
of reliable apjiaratus for produemg Huch films made by 
firms of repute”. This, of coune, is a condition to 
be taken into account, but when there are only about 
three hundred schools in Great Britain with apparatus 
of any kind and probably not half a dozen where it 
is used in the classroom for teaching jjurjxmes, as 
distinct from school halls for general education jmr- 
jioses, it would be worth while to undertake experi¬ 
ments to determine the ideal size, say, for the class¬ 
room. If that size could not be obtained, thon it 
would lie time to fall back on tlio 16 mm. On the 
face of it, tho statement that the 16 nun him is suit¬ 
able for classrooms with eighty seats suggests that it 
is at least unnecessarily largo for classrooms of thirty 
or oven sixty, the maximum claRs number, soon to be 
done away with Further, for Hnythmg from 30 jier 
cent to 90 i>er cent of the time a film is usod in the 
classroom, again in distinction to the hall, it is stand¬ 
ing still, and in tho case of the 10 mm. this has to be 
accompanied by a diminution of llie light or the film 
will scorch. As the 9 mm. is somewhat too small, it 
may ho suggested that the ideal size is somewhere 
about 11 mm or 12 mm. 

The importance of accurate survey as a basis for 
the utilisation of land in our African colonies was 
emphasised in the Hilton Young Commission Report. 
In the Journal of the African Society for July, there 
is printed in full a recent lecture to the Society by 
C'ol H. L Crosthwait, m which bo advocates the uso 
of aerial suivey m east and central African torntonos. 
Ordinary ground survey ui a largo colony W’ould entail 
many years of work and very considerable expense 
before results of value were available. Col. Crosthwait 
points out that aerial survey would not only be three 
or four times as quick, but would alHo give a far 
greater amount of information atsiut the economic 
resources of the country. This was shown in the 
recent survey of the Zambezi region, where reliable 
data wore obtained regarding tho geological structure, 
the state of the rivers, forestry, and other matters. 
It must also be remembered that aerial methods 
overcome many difficulties m Hwampy, heavily 
forested, or unhealthy country. Again, location 
surveys for railways and roads can be earned out 
much more rapidly by means of air survey than would 
be jxwsible by the older methods. In a subsequent 
discussion on the paper, Sir Humplirey Leggett 
jointed out how much the administrative work of 
district and provincial commissioners would be 
facilitated by adequate majw. Col. Crosthwait does 
not advocate that the aenal surveys should be under¬ 
taken by the local governments themselves, but gave 
reasons why it would be less expensive and give 
quicker results to utilise private enterprise in the 
work. 

The programme of the ceremonies by which the 
Royal Geographical Society will celebrate its oen- 
tenary on Oct. 21 next and the two succeeding days 
has now been issued. All the principal geographical 
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societies and institution* of the world have been invited 
to send delegatee to these celebrations and a very 
large number have responded Addresses of con¬ 
gratulation presented by these delegatee will be re¬ 
ceived by H R H the Duke of York, representing His 
Majesty the King, who is Patron of the Society, at 
the inaugural meeting at 3 m on Oot 21, when 
the Duke will also declare the new Hall, Library, and 
other buildings open for the use of the Society The 
centenary meeting will be held in the newly opened 
hall at 8 30 f m on the same evening, when a senes 
of addressee on the history of the Society will be given 
by the president and others On the following evening 
the president, council, and fellows will entertain the 
delegates and a large number of official guests at a 
reception at 9 fm in the Society’s House in Ken 
sington Gore The centenary dinner of the Society 
will be held on the evening of Oot 23 at the Connaught 
Booms, when HRH the Prince of Wales, Vice 
Patron of the Society, will proside The programme 
announces also a senes of communications from 
British and foreign geographers on the topics of the 
habitable globe and incidents m the history of ex 
ploration, to be presented at meetings on the morning 
of Oct 22 and the morning and afternoon of Oct 23 
Thu determination of the permissible practical 
load an electric motor or dynamo can carry, that is, 
the determination of the powor at which it should be 
rated, is a practical problem of considerable difficulty 
The temperatures of the various parts of a machine 
must not exceed the limits given in the specification 
after it has been running on load for many hours and 
has attained its steady thermal state Owing to the 
long time taken before the temperatures of the various 
parts of a machine reach their steady values, many 
attempts have been made to devise methods of pro 
dieting the final values by taking observations over a 
brief period ot time Could this be done, substantial 
economies could be effected in manufacturing works 
The theoretical methods attempted generally proceed 
on the assumption that the heat oonvected away 
depends on the square root of the velocity of the 
rotating part and is proportional to the difference m 
temperature between the conductors and the but 
rounding medium The loss by radiation, being 
much smaller, is generally neglected Practical tests 
have also been made on model machines but hitherto 
no satisfactory methods of shortening the tune of 
heating tests have been devised In the Journal of 
the Institution of Electrical Engineers for July, two 
papers by Dr E Hughes describe the results of heating 
tests on actual machines He vanes the losses and 
the speeds, and his results show that the conclusion* 
arrived at by experiments on models must be accepted 
with caution The machines were tested both when 
1 totally enclosed ’ and when cooled by an induced 
draught Several empirical formula are given, One of 
which enables the effect of speed to be allowed for 
when estimating the temperature rise 
A tuy novel use of refrigerating machinery for the 
salvage of ships is described by D Mettler m the Apnl- 
June issue of the Escher Wyss Notes, a journal pub¬ 
lished quarterly by the well known engineering firm of 
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Escher, Wyss and Co. of Zurich. Boms years ago 
a Berlin engineer, W. Kiwull, devised a method of 
sealing a leak on a ship by forming a ooatmg of ice over 
the rent m the metal hull In northern seaports m 
winter tune it is quite customary to see the hulls of 
ships all iced over, and this apparently suggested the 
idea to him A company was formed and plans for a 
test plant were made and elaborated by Messrs. Escher, 
Wyss and Co The test plant was to have a gross 
refrigerating capacity of 120,000 British thermal units 
per hour, and the power consumption was to be 
25 horse power The specification stated that the 
plant was to be erected and worked at a depth of 
between 10 ft and IS ft below the level of the lake of 
Zurich It was then to be worked for a fortnight 
without a hitch, maintaining its guaranteed output 
continuously The refrigerating plant was contained 
in a water and air tight iron casing, the electric con¬ 
necting cables and the connecting branches for the 
evaporating apparatus coming through Under these 
trying conditions, the plant operated at full load can 
tmuously for 336 hours, that is, fourteen days and 
nights A careful examination showed that it had 
not suffered the least injury Many thousands of 
readings were taken during the tests, and the results 
show that the mimimum guaranteed output had been 
largely exceeded From time to time the ice forma 
tion on the evaporative tubes was checked by divers 
Ammonia vapour was employed tuid full technical 
descriptions are given in the journal of the oomprenung 
plant 

Thb Report of the Carnegie Institution of Washing 
ton for 1029 is noteworthy, apart from ita indications 
of progress in research, for the inclusion of a senes of 
addresses delivered at special meetings at Cold Spring 
Harbor and on the researoh ship Carnegie, to cole 
brate tho completion of twenty five years' uivestiga 
tion m the biological and physical scienoes In the 
course of one of these addresses, Prof E G Conklin 
summarised the progress of biology as one of four 
great eras The first waa the era of exploration and 
classification, when emphasis waa placed upon differ 
ences amongst species and greater groups, and 
botany, zoology, and physiology were regarded as 
distinct and independent sciences Then came the 
era of comparative anatomy, embryology, and physio 
logy, when emphasis was placed on resemblances 
rather than on differences, when botany and zoology 
were seen to have muoh m common, though morpho¬ 
logy and physiology remained independent The 
third era was marked by generalisation and specula¬ 
tion regarding evolution, heredity, and variation, 
when family trees sprouted like weeds, and hypotheses 
were erected upon foundations of sand The last 
and, according to Conklin, the present era, is one of 
experiment, of both analysis and synthesis, of a 
union of morphology and physiology But we should 
be inclined to go further than Conklin and say that 
smoe there is no oertainty that the experimental 
method, which neoessanly interferes with the natural 
habits of animals, is final in its decisions, an old 
method in muoh improved guise is developing along¬ 
side the e x per imental— the close, continuous, and 
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detailed observation of the habits of creatures m 
their own environment 

Publication of scientific books is on the increase 
The same may be said of books in every department 
of literature—a curious commentary on trade de 
pression and the reduced spending power of the 
nation The increases are far from being insignificant 
Comparing the numbers published m the first half of 
1080 with those of the corresponding period of last 
year (from the tables in the Publisher and Bookseller 
of July 4), we find that, with the exception of poetry, 
publication in every branch of literature has increased 
by 20 per cent or more, and following 1 essays and 
belles lettres' with an enormous increase of 108 per 
cent, come scientific or technical books with 80 per 
omit, the actual numbers in these two cases being 
115-239 and 124-231 Medical books are grouped 
separately and here the numbers for last year and 
this year are 105-240, an increase of 20 per cent The 
increase in numbers, which over all the list amounts 
to 40 45 f>er cent, is spread over works at almost every 
price, but the indication is that the average price tends 
to ruse Leaving out three exceptionally expensive 
books (priced at £70), it would appear that this year 
the average price stands at 7 a 5 Jd , against 0s 9 \d in 
1029 The total number of books of all sorts pub 
lished in the first half of 1930 was 8017, an average 
of 44 a day, including Sundays Where do they all 
find readers ’ 

Thk serious decline in the numbers of the wild 
fur bearing animals of California is indicated m 
California Fish and Cams tor April (p 104), where a 
computation has been made of the numbers of skins 
taken under the trappers licence law The grand 
total of skins for the season 1928-29 stood at 103,508 
moluding 39,407 skunk and 10,758 racoon, against 
107,202 m 1027-28 In spite of higher average prices, 
the value fell m these two seasons from 408 960 
dollare in 1027-28 to 280,309 in 1928-29 Some of 
the creatures concerned seem to be approaching the 
danger zone of extinction twenty nine fishers ' 
were taken two years ago, but in the past season only 
seven, and the wolverine no longer makes an appear 
anoe in the list 

The second number of the Hong Kong Naturalist 
(May 1930) improves even upon the high standard of 
the first, but as we suggested m noticing the earlier 
part, the editors have already found that many of 
their readers demand a larger proportion of simple 
and popular artioles This is a natural wish, and 
sinoe it is desirable that the magazine should foster 
an interest in Nature, as well as constitute itself a 
guide to the details of fauna and flora m the region, 
the editors have wisely interspersed amongst the more 
technical papers, such as those on the orchids and 
the birds of Hong Kong and the fishes of China, 
artioles of more general appeal on a wide variety of 
Nature topics 

Tot Cxechoelovak Ministry of Agriculture, acting 
in consultation with the chief official, public, and other 
bodies ooncemed with land improvement, diainage, 
oivil engineering, etc , has started the preliminary 
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arrangements for holding a land improvement ex¬ 
hibition in 1931 The exhibition will form part of 
the annual exhibition of the Agricultural League and 
will take place during the international agricultural 
congress at the end of May and the beginning of June 
in Prague The exhibition will represent fully the 
activities of the vaiious schools, institutions, public 
offices, and other bodies concerned with land 1m 
provement It will be supplemented by meetings 
and discussions, as well as by visits to inspect 
work in progress, etc further information may be 
obtained from the Agricultural League, Plague 

Reterence was made m Nature recently to the 
first report of the Bureau of Contraceptive Advice, 
Baltimore A second report, covering the period 
of about a year ending Sept 20, 1929, has been 
issued by Prof Raymond Pearl Advice has been 
given to 232 patients, compared with 168 during the 
first year, and an increasing number of physicians 
make ubo of the dime The Bureau has been m 
operation too short a time to make any definite 
report on the effectiveness of the advice given on 
contraceptive methods, but a wealth of material for 
the statistical study of various medical and biological 
problems has been collected Ihe largest individual 
number of pregnancies observed among the 400 
women who have attended the Bureau since its 
inception is 22, and tho largest number of children 
bom to one mother is 15 , this figure occurred three 
tunes 

The Right Hon the Viscount Chelmsford will open 
the new building for the Mining Department of the 
University of Leeds on Sept 30 next The building, 
forming the first portion of the University s scheme of 
c onstruotion, stands facing Woodhouse Lane at the 
north of the mam site of the University 

The following appointments in the Colonial Agri 
cultural hervice have recently been made by the 
Secretary of State for the ( olomes Mr R M Nat 
trass, to be mycologist, Cyprus Mr T B G Savory, 
to be superintendent of agriculture Nigeria, and 
Mr T R Stodait, to be dairy instructor Palestine 
Father H V Gill, Bathfamham Castle, Co 
Dublin, commenting on the correspondence in Nature 
of Sept 0, p 351, reminds us that an English transla¬ 
tion of Boacovich s ‘ lheona Philosophic Naturalis ’ 
by Mr J M Child was published in 1922 by the Open 
Court Publishing Co , and a reviow appeared m 
Nature of Doc 30 1922, p 870 Jn this work 
Boscovioh gives his views on the properties of matter 
and in one of the Supplements he goes so far towards 
the theory of relativity as to affirm the inconstancy of 
length of a measuring rod moved about in space An 
article, entitled * A Jesuit Pioneer of Relativity ’, m 
eluding quotations from Boscovioh s work, appeared 
in the issue for July 1926 of the Dublin Be view 
Referring to Dr Dirac’s suggestion with regard to 
‘ negative energy in his British Association paper on 
the proton, Sir Philip Hartog writes to recall Osborne 
Reynolds's theory that matter represents negative 
mass " (“ Sub mechanics of the Universe ”, 1903, p 3), 
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The theory wee originally put forward, with oxpen 
mental illustrations, in 1902, m his Rede lecture On 
an Inversion of Ideas as to the Structure of the Uni 
verse ’ It is worth while supplementing this reminder 
by mentioning that in a letter in Natuhx of Aug 18 , 
1898, Sir Arthur Schuster suggested that potential or 
negative matter might exist, and m a further letter in 
the issue of Oct 27 he directed attention to papers by 
Prof Karl Pearson and A Fflppl on the same subject 

Arbanoxmbnts have been made for lectures during 
the forthcoming winter by Mr H V Gamer, the 
guide demonstrator, and other members of the staff 
of the Rothamsted Experimental Station, Harpen 
den, to chambers of agriculture and horticulture 
farmers clubs, farm workers associations agncul 
tural societies, etc , on the Rothamsted experiments 
No fee is oharged for the lecturers services, but any 
association engaging them would be expected to 
defray their travelling and hotel expenses and to 
make such arrangements for the lectures as may be 
necessary All communications regarding lectures 
should be addressed to the Secretary, Rothamsted 
Experimental Station, Harpenden Herts 

Details of a course of lectures on modem methods 
of analytical chemistry to be given during the forth 
coming session have been received from the Principal 
of the Hackney Institute (London County Council) 
These lectures cover a wide field, including gravi 
metric volumetric optical electrical gasometnc micro 
and biological methods Owing to the rapid growth <if 
organic and physical chemistry the time left for the 
study of analytical chemistry is a diminishing quantity, 
and the graduate possibly with a good honours dogree, 
taking up a position m a laboratory, soon finds that 
there is a largo gap between his academic knowledge 
and the requirements of practice buch a course as 
that mentioned above, if accompanied by sufficient 
laboratory work should help to fill this gap The 
teaching of analytical ohemistry in (.rest Britain is still 
far behind that given in the United States and Ger 
many 

A joint committee of the Association of Speoial 
Libraries and Information Bureaux (Sir Frederic 
Nathan and Lieut Col L Newoombe, National 
Central Library) and the British Society for Inter 
national Bibliography (Dr 8 C Bradford, Science 
Library, and Prof AFC Pollard, president of the 
Institut International de Bibliographic) has been 
formed to advise and assist in the adoption and use 
in Great Britain of the Universal Decimal Classification 
of the Institut International de Bibliographic, which 
has proved to be a suitable system for international 
use and is already widely employed The inter 
national adoption of such a standard s yst e m of 
indexin g would enable references to information on 
any subject, whatever their source, to be brought 
into their correct places in a bibliography, and this 
would tend to the preservation and freer exchange of 
knowledge in every intellectual field Any one inter 
ested is mvrted to communicate with the Aasooia* 
turn of Speoial Libraries and Information Bureaux, 
26 Bedford Square, London, WC1 
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Wx regret that by an error the offioial spelling of 
Kanchenjunga was incorrectly given in a note in 
Natum of July 12 (p 69) The spelling now adopted 
by the Survey of India is that given above 
Thb summer issue of The Fight against Disease, the 
journal of the Research Defenoe Society, contains the 
annual report of the Committee, and an appeal is made 
for additional support aa the expenditure haa been 
£400 in exoess of inoome during the last four yean 
The fourth Stephen Paget memorial lecture, by Mrs 
Edward Mellanby, on ‘ Diet and Dental Disease ”, 
is reported, and gives an interesting survey of the 
subject illustrated with plates, as well as demon 
strati ng how much we have learned on this subject 
from experiments on animals 

The Cambridge Instrument Co , Ltd , has published 
a catalogue (No 162) of alternating current instru 
mont-H suitable for high frequencies Reoent progress 
in radio telegraphy and telephony has produced a de 
mand for accurate instruments of this type In read¬ 
ing the catalogue, we were specially interested m 
the alternating current potentiometer, the standard 
mutual mduotometer and the capacitanoe bridge, 
all deeigned by Albert Campbell We also notioed 
the thermionic voltmeter designed by E B Moulhn, 
which has both scientific and industrial uses It has 
the unique qualities of absorbing practically no power 
from the circuit and possessing very Little capacitance 
At low voltages it is about forty times as sensitive as an 
electrostatic voltmeter The Cambridge Instrument 
Co , Ltd has also published a very useful Supplement 
to I ist No 102 describing the beet methods of 
measuring mduotance, capacitance, and resistance with 
the instruments given in the list 
Applications are invited for the following appoint 
motifs, on or before the dates mentioned —An assist 
ant for work on virus diseases of the potato—The 
Establishment Officer Department of Agriculture 
for Scotland Queen Street Edinburgh (Sept 27) 
A city engineer and surveyor to the Urban Sanitary 
Authority—< hairman of the Health Committee, 
under cover to the Town Clerk Municipal Buildings, 
I iverpool (Sept 30) A principal of the Aston 
Technical College—Chief Education Officer, Eduea 
tion Office Margaret Street Birmingham (Sept 80) 
An assistant inspector of education and agricultural 
assistant—Director of Education, Springfield, Maid 
stone (Oct 0) A principal of the Constantine Tech 
meal College, Muldleebrough — The Acting Secre 
tary, Education Offices, Middlesbrough (Oct 8) A 
junior assistant (male) m the directorate of ballistic 
research—Chief Superintendent, Research Depart¬ 
ment, Woolwich, 8 E 18 An advisory agricultural 
chemist under the scheme of the Ministry of Agricul¬ 
ture and Fisheries for the provision of toohmoal 
advice to fanners—TheRegistrar, University, Reading 
A full time teacher of engineering at the Chelmsford 
School of Science and Art— E W Alston, Education 
Office, 80 Duke Street, Chelmsford A water end 
sanitary engineer for the Public Works Department, 
Tnmdad—The Crown Agents for the Colonies (quoting 
M/2269), 4 Mfilbank, S W 1 
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Maori Fortification —The Record* of the Auckland 
Institute and Museum, vol 1, No 1, oontama an 
aooount of the examination of the Piraunui Pa at 
Matawhana. Waikato. N Z , by Mown J W Deiph 
and Gilbert Archey, director of the Inatitute The 
elaborate terraces of the Moon fortification are situ 
ated an natural strongholds formed by senes of rook 
capped headlands of the high rhyolite plateau of 
Central Waikato The general layout of the fortifies 
tions is as follows (1) A flat portion of the marae 
high up on a broad spur, below which is (2) a senes 
of terraces on either side of the steeper ridge formed 
by the narrowing spur, leading down to (3) a still 
narrower and much steeper sided ndge out across by 
a deep fosse and so forming a strongly protected 
approach to (4) the stronghold and citaael, a rhyolite 
capped, vertical walled spur rising with precipitous 
oliffs above the Waikato valley The pa is very nch 
m storage pits of both the subterranean and semi 
subterranean type The former are built on flat 
ground wherever available, the latter at the base of 
some of the terrace walls The subterranean pita 
are 6-0 ft in diameter and about 8 ft to the dome 
In one whioh was cleared it was found that the floor 
was divided into bins, which would indicate its use for 
the storage of roots In one, the original door frames 
were still m place tightly fitting to keep out the loose 
soil Besting on the upper edge of one was a slab, the 
wood being well cut and originally about 2 in in thick 
ness These pits penetrated into the hard rhyolite, and 
it was possible to see the method of working Blocks 
of stone were worked behind or undercut 80 as to 
enable large slabs of rock to be broken off The 
finish showed a skill whioh would not disgrace the 
efficient tools of a modem mason 

Manna Molluscs of Islands of the West Coast of 
Mexico —In three consecutive papers, A M Strong 
and G D Hanna give the marine molluacan faunas at 
Borne islands off the west coast of Mexico visited on 
an expedition sent out by the California Academy of 
Sciences in 1925 ((Proc Calif Acad Set , 4th Series, 
vol lfl) Each paper consists of a full hat of all the 
known species with introductory illustrative remarks 
Guadalupe Island whioh lies about 180 miles south 
south west of San Diego, California, is represented in 
the Academy a collection by 87 species, of which 9 
appear to be new Almost all are shore or shallow 
vrater forms and some have a wide northern range 
Their presence, the authors hold, can be most saturfac 
tonly accounted for on the suppoeition that the fry 
or spawn were transported on masses of floating kelp 
by a current at some time running along the southern 
Californian coast and turning out to sea at an angle 
that earned it past the island In the Revillagigedo 
Islands collections were made at Sooorro and Clanon 
islands and 61 species are recorded, the bulk of which 
would seem more properly to belong with the faunas 
of the Galapagos Islands or Panama than with that 
of the Gulf of California The Revillagigedo fauna 
has the character of a waif fauna arrived by chance 
The islands have probably not been connected to the 
m a inl a n d, even by a shallow submarine ndge, during 
late geological time and do not seem to have existed 
at all for a sufficiently long period for the molluscs to 
have developed insular species Ties Manas Islands, 
when the expedition made a short stay, have been 
comparatively frequently visited before, but the list 
of known forms of minus molluscs has now been 
brought up to 211 species 

Starfishes of the Pacific—A monograph of the 
“ Asteroidea of the North Pacific and Adjaoent 
Vo SI 77 Vot 1281 


Waters ’, by Prof W K Fisher of Stanford Umver 
sity, California, is published as Bulletin 76 of the 
United States National Museum Part 1 was issued 
in 1911, Part 2 in 1928 and now the work is oom 
pleted by a third part m large quarto of which 356 
pages are numbered as such, while other intervening 
pages bear outline or half tone illustrations on one or 
both sides and are numbered as 93 plates These 
bear descriptions and figures of the subfamibes of 
Asterud®—Astenrn®, Notastenure, and Neomorph 
astenrue—first of the northern hemisphere, then of 
the southern There are 71 species recognised in the 
former and 76 in the latter The former, however, 
receive much fuller treatment and occupy most of the 
volume The Neomorphastennse appear to be eon 
fined to the southern hemisphere while of the other 
two subfamilies, no southern genus is found without 
doubt m the northern hemisphere Dr Fisher 
establishes two new subgenera of Leptastenas — 
Nesaetenae and Hexaetena* also Bathyastenas, a sub 
genus of Diplastenae Eremaatenas and NeosmUaster, 
new genera of Astenure The monograph contains 
useful keys and name lists and the descriptions and 
diagnoses are drawn up with Dr Fisher s customary 
care 

Philippine Land Shells —An exceedingly useful and 
important bummary of Philippine Land Shells * has 
been compiled by L A Faustmo (Philippine Jour 
Act vol 42) as supplement to Monograph 25 of the 
Philippine Bureau of Science m which his Summary 
of the Marine and Fresh water Mollunks was given 
The work in question consists of a hut in systematic 
order of all species of land shells described or reported 
to occur in the Philippine Islands, with reference to the 
original description of each and the name of the 
individual island where it was found I here is also 
an alphabetical mdex to genera and synonymic notes, 
while occasion has been taken to append a small 

Addenda to Monograph 25 

Earthquakes with Deep Foci—The repoit of the 
Seiamological Committee presented at the Bristol 
meeting of the British Association is the last drawn 
up mainly by the late Prof H H Turner One of 
its most interesting sections is that which relates to 
earthquakes with very deep foci When the epi 
centres of these earthquakes are plotted on a map of 
the world, it is seen that they are not distributed at 
random but are confined to a comparatively small 
portion of the earth s surface The boundary of this 
area, as drawn by Prof Turner, is a roughly oval 
curve, reaching from the coasts of China and Japan 
to half way across South America The centre of the 
curve is on the equator in longitude about 160® As 
the area covers tne greater part of the Pacific, it is 
suggested that this aistiibution of deep focal earth 
quakes offers some support to the theory that the 
moon was detached from the Pacific bed 

Dislocations of th« Crust with the Japanese Earth¬ 
quake of 19*3—Soon after this earthquake, the 
Military Land Survey re levelled several routes in 
the central area The results showed such remarkable 
changes that it was decided to measure the whole 
Kwan to district The field work was finished m 
1927, re observations of the primary tnangulation- 
pornta having been earned out over an area of about 
6500 square miles, and of the secondary and tertiary 
points over an area in the severely shaken region of 
about 3000 square milea A summary of the results 
» given in Rn g h a h by R Sakuryobu m the Bulletin 
of Hie Imperial Earthquake Investigation Committee 
(vol 11, Vo 4, pp 1 80, 1930) Tbe base line lisa 
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in one of the moat devastated regions to the north of 
Sagami Bay The new measurement made in 1084 
showed that, since 1010, its length of about 31 milee 
had increased by 9 7 in The greatest displacement 
of a primary point is that of 11 ft 7 in m the island 
of Oahima, but this is exceeded in five of the tertiary 
points, the maximum being 12 ft 6 m To the 
north of Sagami Bay and for about 14 miles inland, 
the ground was elevated, the greatest rise being 6 ft 
1 m near Oiso In the area of subsidence farther 
north, no point sank by more than 4 ft 2 in In 
the Boao peninsula, the change is usually one of 
elevation, the greatest nse being 6 ft 3 m at its 
southern end Near the centre of the peninsula, 
however, there are a few small areas of depression, 
in one of which the ground has subsided by so much 
as 5 ft 7 m 

Electrical Resistance of Ferro-magnetics —The 
issue of the Phystkaltsche Zeitschnft for June 16 con 
tarns an account of the measurements of the changes 
of electrical resistance of iron and nickel wires when 
magnetised longitudinally, by Dr O btierstadt, of the 
Gottingen Institute of Applied Electricity The wires 
were magnetised m a coil giving fields up to 260 gauss 
and their resistances were measured by means of a 
Kelvin double bridge No mfluenoe of the direction 
or magnitude of the bridge current on the resistance of 
the wires in any field tould be detected Tho change 
of resistance on magnetisation was m all cases found 
to be an inorease and the fractional increase was 
found for non 10 “B 4 and for nickel 10 U B* 4 , where 
B is the magnetic mduction m the material The 
changes of resistance show a small hysteresis effect 
which probably accounts for the fact that some 
observers have found a decrease of electrical resistance 
m weak magnetic fields 

Alternating Stresses and Single Crystal* of Metals — 
Studies of the behaviour of single crystals of metals 
subjected to alternating stress have hitherto been 
confined mainly to crystals of the cubio system 
From a tlieoietical point of view, it w important to 
know whether the planes of greatest atomic density 
or the lines of greatest density are the principal deter 
mining factors in mechaiuial slip t or this reason 
special interest attaches to two pajiers by H J 
Gough and H L Cox in Vol A127 of the Procerdinqa 
of the Royal Society, dealing respectively with the 
behaviour of single crystals of zinc and antimony 
under alternating torsional stresses Antimony was 
chosen because the planes of maximum atomic 
density in this metal do not contain any of the linen 
of maximum density, but the leeults were incon 
elusive, as the specimen could not be made to deform 
by slip, but iraoked along certain crystal planes 
The experiment is to be rejieatod with bismuth, 
which has a gieater degree of plasticity On the 
other hand, zinc, which has a close packed hexagonal 
lattice, has given very satisfactory results Slip 
oooura, as m statio testing, on the basal plane, and its 
direction is that of the most highly stressed primitive 
direction The twinning planes have been accurately 
determined, and it has been shown that the oci urrence 
of twins as well as of slip bands is controlled by the 
criterion of maximum resolved shear stress on the 
slip plane Twmnuig in zinc has many features of 
interest, some of which are explained and others 
noticed for the first time m this paper, which is verv 
fully illustrated 

Pulsations in Rotary Converters -About thirty 
years ago, Gisbert Kapp and Bertram Hopkinson 
wrote papers on the abnormal working of synchronous 
motors Explanations were given of their irregular 
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working in certain cases and formulie were obtained 
for the pulsations which, superposed on the steady 
running motion, produce the phenomenon of phase 
•winging Hopkinson's theory, which shows how 
these pulsations can be damped by suitable devices, 
has proved of great use in practice The analogous 
problem of the rotary converter can be treated m a 
similar way This devioo consists of a machine which 
acts both as an alternating current synchronous 
motor and as a direct current dynamo It takes 
alternating current in at one set of terminals and 
delivers direct current at the other, the power lost 
in the transformation being at the most a few per 
cent These machines when running on a fluctuating 
load sometimes run irregularly owing to the pulsa¬ 
tions produced H Cotton, in the Journal of the 
Institution of Electrical Engineers for August, dis¬ 
cusses theoretically the theory of the motion in this 
case The violent pulsations are caused when the 
free and the forced periods or harmonics of either 
synchronise Formulas are obtained for them and a 
rough verification is given by experimental results 
The particular case when the machine is short cir¬ 
cuited is considered The mechanical analogy given 
for this case is the motion of a ballistic pendulum 
Incidentally, considerable light is thrown on the 
requirements for the quick acting circuit breakers 
which are in common use on the direct current side 
of these machines 

The Glasi Electrode —The use of the glass membrane 
electrode in determining hydrogen ion concentrations, 
although it has recently been shown bv Molnnes and 
others to be liable to error, is extending and the 
description of a tnode value arrangement for use 
with the electrode, given by G B Harrison in the 
July number of the Journal of the Chemical Society, 
is therefore of interest The preparation of a new 
type of glass electrode is also described in the article 
The technique ih fully described and the arrangement 
permits of an accuracy of 0 02 pH unit over the range 
1 to 12 

Molecular Weight of Legunun —An investigation of 
the molecular weight of the protein legunun from vetch 
(Vicia eatwa) by the ultrarentnfuge method is de¬ 
scribed by SiOgren and Svedberg m the August num 
her of the Journal of the American Chemical Society 
The two proteins, legumin and legumelm, were sepa¬ 
rated by a process described m detail A study of 
legumelm showed that it is not a simple protein 
Legumin, on the other hand, is homogeneous with 
regard to molecular weight, the moan value of which 
was found to be 208,000 in a phosphate buffer of 
pH = 68 This, and other constants determined, 
agree within tho limits of experimental error with the 
values for five other vegetable proteins previously 
i nveetigated 1 ho molecules of legunun are spherical, 
with a radius of 3 96 

Density of Carbon Dioxide —Especial interest 
attaches to the density of carbon dioxide on aocount 
of its cloee relation to several equations of state In 
the June number of the Canadian Journal of Re - 
search, Cooper and Maass describe measurements of 
the density of the gas of sufficient accuracy to permit 
of direct extrapolation to sero pressure so as to give 
the limiting density of tho gas From this, the atomic 
weight of carbon, 12 0033 ± 0 002, follows directly It 
was found that the graph representing the apparent 
molecular weight at 0 s plotted against the pressure 
was a straight line Full experimental results ate 
given in the paper The value of the molecular 
weight at S T P agrees verv well with that obtained 
by Guye from the weight of a normal hire. 
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Philippine Archaeology. 


PROF H OTLEY BEYER, head of the Anthropo 
logical Department of the University of the 
Philippines, hoe collected important archseological 
material during the last four years In 1926 the 
construction of a dam on the Novaliches River brought 
to light a prehistoric village and cemetery which within 
the space of four months yielded some eighteen thou 
sand specimens During the next three yean extended 
reconnaissance and excavation m the neighbourhood, 
mostly within the province of Rizal, brought to light 
nearly a hundred sites and an enormous amount of 
material, running into scores of thousands of objects 

Previously to these discoveries, the arohaology of the 
Philippmee earlier than, say, a thousand years ago was 
a blank Almost at a stroke it has been carried back 
at least to the early neolithio and possibly earlier 
Although the material has still to be worked out m 
detail, certain broad conclusions are possible These are 
summarised and their bearing upon the prehistory 
of Eastern Asia indicated by Prof Roland B Dixon 
m vol 89, No 4, of the Proceedinga of the American 
Philosophical Society 

On the Novaliohes site five archasologioal horizons 
were distinguished Of these, the most recent con 
tamed celadons, porcelains, and other ceramics, some 
dating back to the early Hung dynasty This was 
preceded by two strata belonging to the iron age, 
below which were two stone age levels, one character 
ised by polished implements associated with fairly 
good hand made pottery, and the earlier by implo 
ments only partly polished, associated with a cruder 
type of pottery The extended observations in the 
prbvmoo of Kizal revealed two earlier stone age 
phases, of which one is marked by deeply patinated 
chipped implements identical with the so called 
Bacsonian of Tonkin and not accompanied by 
pottery, to which both stratification and typology 


justify the application of the term mesolithic, and 
a second m which typical microliths and deeply 
tmated Moustenan luce forms suggest, in Prof 
xon ■ view, the conclusion that they are palro 
lithic, even though the evidence of stratification is 
lacking 

While it would be well to accept Prof Dixon s final 
suggestion only with very considerable reserve pending 
further evidence, there can be no two opinions os 
to the great value of Prof Beyer’s contribution to 
Philippine arohaology Its full significance, however, 
will not heoome apparent until it has been correlated 
and Btudied comparatively with the archaeological 
material which has been, and is still being, brought 
to light m China Tonkin, the Malay Peninsula, and 
the Dutch East Indies When the time is ripe for the 
oollation of the material from tho whole area, and 
further, when it is brought into relation with the 
material from India, it should throw a flood of light on 
the racial and cultural drifts of eastern Asia 

In commenting on the material from the iron age 
strata in the Philippmee, Prof Dixon points out the 
similarity and m some cases identity of the iron and 
glass objects to those found in the dolmen tombs and 
urn burials of southern India, and refors to similar finds 
in the Malay Peninsula, Java, and Borneo As he 
goes on to urge the necessity for research in southern 
India as a way station ’ between western Asia and 
the Philippines, it may not bo inopportune to refer 
to the work of the Indian Research Committee of the 
Royal Anthropologic al Institute on the archeology 
of the bead in India A collet tion of type senes of 
Indian beads has been formed whirh is available for 
students, and the first instalment of the Committee s 
work, with coloured illustrations of beads from 
Bouthem India and Sarawak, is, we understand, to be 
published as a special number of Man m October 


Seventy-fifth Annual Exhibition of the Royal Photographic Society. 


rpHE annual exhibition of the Royal Photographic 
A Society was opened at 36 Russell Squaie, Lon 
don, W C 1, on Saturday, bept 13, and will remain 
open until Saturday, Oct 11, from 10 a m to 9 p m 
each weekday except Tuesdays and t ndays when it 
will be closed at 6 pm Hie following lectures are 
being delivered during the exhibition, at 7 r n on the 
evenings stated Tuesday, bept 16— Ihe Mystery 
Bird of Britain and other Stones from Birdland , by 
Oliver G Pike, Tuesday, Bept 23, From Alp to 
Apennme , by J Dudley Johnstone, president of the 
Royal Photographic Society , Friday, Sept 26, the 
lantern slides selected for the exhibition will be pro 

C 'ed on the screen, Tuesday, Sept 30, a popular 
ure on astronomical photography, by F J Seilers , 
Fnday, Oct 3, * Kew Gardens—Some of its Beauties 
in Colour ”, by F R Newens, Tuesday, Oct 7, 
Tunis to Algiers , by the Rev H O Fenton, 
Fnday, Oct 10, the amateur cinematograph films 
on 18 nun (sub standard) him which have been 
■elected for the exhibition will be projected on the 
screen 

This exhibition may be divided roughly into three 
classes piotonal work, record work, and research 
oonoemmg photographic materials 

The piotonal work shown is from all parts of the 
world and is, of oourse, first rate Praotioally all of 
the important methods of photographio technique in 
both colour and monochrome are represented 
Photographic recording is now used as an aid to q 
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vast number of activities teaching advertising and 
research all make use of it Ihe exhibition contains 
examples of all these applications In the natural 
history settion are many beautiful photogiaphs of 
wild animals and birds m their natural surroundings 
and also of other objects Two striking prints by 
Mr J A Speed show a field mouse in the act of 
rescuing its young Mr D P Wilson exhibits a good 
senes of marine subjects, including one of Golden 
Star corals found on the shore at very low water ra 
Cawaand Bay, Cornwall Mr W C Davies has three 
prints of the fossil remains of some very large insects, 
one being a kind of dragonfly with a wing span of 
about 12 inches 

Archaeologists will be interested in several senes of 
photographs of the Roman Wall and other Roman 
remains shown by C Mason and G E Peachey 
Aerofilma Ltd show a vertical view of Ashdown 
Forest on which may be noted the famt indication 
of a Roman road and an enclosure probably built 
sometime about the commencement of the Christian 
era This print shows the way in which aerial observa¬ 
tion assists in the search for ancient remains which 
are almost mvisible at ground level 

As usual, oloud photography is very well represented, 
and for his work in this held Mr G A Clarke has 
been awarded a medal 

Last year note was taken m Natubx of some very 
fine spark photographs by P B Quayle, who showed 
Several records of bullets and shot clusters m flight 
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In this present exhibition, Hr Quayle shows the 
bullet just as it penetrates a steel plate and just after, 
its jacket stripped off and its lead oore broken into 
fragments mingling with dying particles of the steel 
plate itself The main part of his exhibit is, however, 
devoted to a study of guns at the instant of firing 
It is shown that the 1 high shooting ’ of revolvers is 
not nearly accounted for by change of aim duo to 
recoil, but is due m part to an upward velocity given 
to the bullet as it leaves the muscle Another senes 
of photographs shows the bursting of shot guns 
oaused by plugs of clay inserted m the muscle before 
firing, a fine objeot lesson to the sportsman who is 
inclined to carry his gun carelessly over clayey 
oountry 

General Motors Research Labors tones show a 
photographic study of combustion in engines The 
examples given are for various mixtures of fuels 
Some of these show pressure diagrams obtained during 
detonation 

The very great extension of research m the photo 
graphio industry during recent years is well shown in 
this exhibition Fivo pieces of apparatus are shown, 
each one being of considerable importance Kodak 
Ltd exhibit a sensitometer designed for testing 
sensitive materials a colorimeter intended for check 
ing the oolour of materials such as sensitive papers, 
wrapping papers, cards etc , a goniophotometer for 
studying tho polar reflection ourves for cinema to 
graph soreens and also a mirror arc for use with the 
Kodasoope apparatus for projecting 18 mm cinema to 
graph films The British Photographio Research 
Association shows the latest dosign of photoelectric 
density meter as now marketed 

Dr F C Toy and G B Harrison have recently 
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succeeded m making a very thorough study of {the 
photo conductance of silver bromide By means of 
models they now show some of the principal facts 
arising out of their work Inoludea m the same 
exhibit are specimens of large single crystals of silver 
bromide These were prepared by methods similar 
to those employed for making single crystals of oopper 
The samples shown are probably the largest single 
crystals of silver bromide which have yet fcoen made 

Ilford Ltd show some examples of the influence 
of dyes on the spectral sensitivity of photographic 
materials, together with a very fine example of s clear 
photograph taken on a misty morning by the use of 
a plate sensitised to the infra red and with a so called 
infra red filter ’ 

An instructional exhibit of great interest is shown 
by the research laboratories of Messrs Thomas 
Illingworth, Ltd It illustrates how the development 
of the negative must be controlled in order to yield 
a good print on a given printing paper For oompan 
son the original object is shown in its proper lighting 
by the aide of various negatives and prints The 
limitations of photographio prints on paper are 
emphasised by moludmg with the prints a positive 
transparency The latter is seen at once to be a muoh 
more faithful representation of the original This was 
bo striking to the writer that he at onoe went on to 
see again the piotonal lantern slides m the exhibition 
These are arranged for viewing as transparencies, 
and when so displayed give a demonstration of photo 
graphic rendering of tone which is considered by many 
people to be far more beautiful than that obtained by 
any other method It is unfortunate that muoh of 
the beauty is lost when the pictures are projected on 
to a screen S O R 


Recent Studies of the Foramimfera 


r FHE Forainuufera constitute a olaaa of Protozoa 

whioh provides many problems of great interest 
for the morphologist, the Bystematist, and the paisa 
ontologist Their remarkable life history, the beauty 
and elaboration of their shells, and the reoords of their 
occurrence m the rooks from the most ancient times 
have been the subjects of many elaborate and import 
ant treatises m recent times It is difficult for any¬ 
one to follow the progress of our knowledge of the 
group m all these directions , but as in other groups of 
animals, it is the work of the systematise which is 
most usually set aside as suitable only for the perusal 
of the specialists 

Aocurate description and illustration of the various 
forms of anunal life whether species or varieties is the 
essential basis upon which the construction of reason 
able morphological theories must rest, and it is not 
unreasonable therefore to direct attention to the ex 
oellent work that is being done m the Foramimfers by 
Heron Allen and Earland 1 in Great Britain, and by 
Hofker * m Holland 

The time is past when a study of the external form 
of the shells was considered sufficient Nowadays the 
use of sections for the observation of the canal system 
in their walls, m the case of the arenaceous forms, the 
use of skiagraphs when possible, and the careful search 
for dimorphism or tnmorphism are neoesnaiy for the 
aocurate determination of genera and species 

The number of specific names that have been given 
to members of the Foramimfera is so enormous that 
there may be some misgiving as to the validity of many 
of the species Mo doubt many of the old names will 
disappear, but it is always difficult to determine the 
degree of discontinuity between a new form and an old 
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one which justifies the constitution of a new species, 
and particularly so in the lower orders of animals 
where variation is wide and breeding experiments at 
present impracticable 

The recent investigations of Heron Allen and Ear 
land, in which the most elaborate methods were used, 
lend support to the view that among the free un¬ 
attached Foramimfera there may be a true speoiflo 
discontinuity 

OMngenna erutato. for example, from the deep sea 
mud of the South Atlantic seems to be, undoubtedly, 
a good species From the smallest immature forms 
0 08 mm m diameter through a long senes to the largest 
mature forms, 0 18 mm , the characteristic features 
which distinguish it from the other species of the genus 
can be observed The same may be said of Shrsnbtr 
ffvna ortusa and several other speoies described and 
figured in these papers 

Among the forms which become attached to foreign 
objects at the bottom and lead a sedentary life the 
beautiful symmetries of the shell are lost and variations 
in growth and many other characters are rampant 

In the widespread and very oommon Foramutyfer 
Polytrema, for example, with its endless varieties of 
ramification, there seems to be no specific disoon 
tinuity, and the same is probably true of the genus 
Qypnno 

This has led to a great deal of confusion m the 
systematise of the group and to the proposal for the 
suppression not only of speoies but even of genera, 
which is cjurte startling to some of those who have 
taken an interest m these forms Unis Hofker m a 
recent very fln« monograph has declared Raws 
hna herdman% is identical with Oarptntma vtnoutant 
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and “ flporadotreme la nothing else than a typical 
Oaamntena" 

Without fully accepting all Hofker's conclusions, 
it may be said that ms work has brought additional 
and important evidence of the extraordmar vana 
bflity of these sedentary Forammifera as oompared 
with that of their allies which remain free throughout 
life 

This does not neoessanly lead to the conclusion 
that speoiflo discontinuity does not occur m any of the 
sedentary Forammifera That would be an extreme 
view which is not warranted by the facta Suoh species 
as Soroephaera depresea and <ScA«omm»na labynnthtca 
described by Heron Allen and Earland m these papers 
seem to be good species But it does suggest that in 
some cases suoh discontinuity has been lost or, perhaps, 


has not yet been gained, and that their survival de 
pends not on the evolution of speoiflo characters but 
on their extreme adaptability to the environment by 
their great variability 

Space does not permit comment on many other 
interesting features of these papers but attention may 
be directed to the account given of the remarkable 
family the Pegidid® which have an extraordinarily 
thiek shell and an unusual system of apertuies In 
this paper there is a reproduction of Dr Orbignys 
original sketch for a drawing of Rotalxa dubta a long- 
lost species now moluded m the Pegidida 

S J H 
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Angiospcrm Origins 


R WIELAND has a very interesting discussion 
• of the origin of Angiosperms m the Proceed 
tnge Df the International Congress of Plant Scienoes 
held at Ithaca, vol 1, pp 429 456 (George Banta 
Publishing Company, Menasha, Wisconsin, 1929) 
Naturally this account contains a particularly in 
foresting recapitulation of the mam features of the 
discoveries m the Cycadeoide® with which the author s 
name is now linked through the genua Wtelandtella, 
established as the result of Nathorst s fine reoonstruc 
tion of difficult Swedish and Yorkshire material but 
this general account is particularly valuable as it 
synthestses the available material m a problem which 
ranges the whole globe and a considerable part of 
geological time 

Wieland argues that the Jurassio was a tune of leaf 
and earpellary change in the earlier Angiosperms, just 
as the Cretaceous was the tune of continued stem and 
floral change m fully characterised Angiosperms He 
pomts out that the abunrianoe of Angiosperms in 
Cretaceous rooks is due not merely to the increasing 
complexity in the phylum but also to the greater 
thickness of the more and more reoent plant beds 
From this point of view he advises the botanist not to 
take too seriously the geologists suggestion that the 
Angiosperms originated locally and suddenly , rather 
this impression may be due to imperfections in the 


earlier plant record thus he calculates that of 
Jurassic times our plant records represent perhaps a 
tenth of one per oent of the species then existent, and 
those recorded mainly by dissociated leaves stems 
etc , more rarely by flowers and fruits Some impres 
sions of interesting new, possibly Dicotyledonous, 
fruits are recorded from Rhoetic plant beds of the 
Argentine Wieland states that the fossil senes of 
insects described from these beds mark the Argon 
tine Rhsetic as one of the most important fossil 
localities in the world 

Wieland oonoludes that there is every reason to re 
gard the Anglos perms, so far as actual descent goes, 
as old quite as old as pines, and polyphyletio He 
pomts out also that, from studies of fossil forms it is 
easy to get a false impression that giant forms pro 
dominated in fossil penods, where specialised types 
make up the bulk of the fossil senes But this con 
elusion is not justified , the Cordaites vaned from 
types with leaves ten feet long to those with narrow 
grass like blades Wieland suggests that the oon 
treat between the flowers of Dnmys, m some species 
about the size of those of the chickweed, and related 
flower* a foot across, has surely been paralleled many 
times m the geologic past , so that many small fleshy 
forms of megasporophylls were probably grouped into 
seed cones allied to WxelandxeUa in Rhietio times 


Fluctuations in Fisheries 


AN Apnl 12, 1929, the Conseil Permanent Inter 
” national pour 1 Exploration de la Mer held in 
London a special meeting to discuss the present state 
of our knowledge oonoemmg fluctuations in the abun 
danoe of the various year olasses of food fishes So 
much interest is now being taken m this important 
branch of fishery research that no less than nineteen 
papers were read at the meeting, a full report of whioh 
Has recently been published * 

When the Gounoil entered upon its international 
collaboration thirty years ago, an enormous amount 
of work had to be done m the systematic determine 
tran of the various species, m ascertaining their 
geographical occurrence and distribution, and m 
locating their spawning grounds As this work 
advanood, and more refined methods of biological 
analysis were brought to bear upon the steadily 
accumulating masses of data, it gradually became 
clear that to think only m terms of species was in 
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of the various species had to be evolved m order more 
dearly to grasp the true state of affairs in Nature 
Still further research revealed, moreover, that these 
newly dtsoovered tribes themselves often occur in 
several more or less distinct groups depending upon 
such factors as age sue, and sexual maturity 

These comparatively recent racial investigations, 
and especially the study of the varying age distnbu 
turns in the stock of our chief species of food fishes, 
have opened up new vistas of marine investigation 
They nave explained m many oases the am aging 
fluctuations m the yield obtained by the fishing 
industry from year to year, and, more important stall, 
it has even been possible to forecast future fluctua¬ 
tions—an achievement of very considerable praotioal 
value 

A paper read by Dr Harold Thomson outlining his 
work on the haddock may be taken as typical of this 


bill ties inherent m the remits so far obtained After 
discussing the mcidenoe and amplitude of brood 
survival, Dr Thomson prooeeds to oontider the 
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possible causes underlying them The following are 
suggested 

(o) Variation m the locality of the spawning ground 
In the case of the haddock, the mam centre of spawn 
ing activity may vary in position by so much as almost 
2° of latitude The eflect of this movement of loca 
tion is probably mainly an indirect one in that it 
influences the primary distribution of the eggs and fry 

(b) The numbers mid average age of the spawning 
fish The spawning shoals are always composed 
chiefly of haddock from three to six years old, and 
therefore include a senes of broods differing m them 
selves in initial numencal strength As there is an 
appreciable difference between the spawning locations 
assumed bv younger and older haddock, the outcome 
may well be that the eggs and fry resulting from the 
spawning of younger fish predominating m one year 
will dnft in quite a different set of currents from those 
resulting from the spawning of older hsh predominat 
mg in another year 

(c) Early food supply There is reason to suppose 
that the food requirements of the earlier (fry) stages 
are highly specialised, and that the necessary food 
organisms fall short of the demand to a greater or 
leae extent in cert am years Thin, possibly, is the 
main cause underl>mg the not unusual wholeealo 
failure of a brood 

Finally, as a result of careful analysis of the existing 
composition of tho North Sea haddock, Dr Thomson 
has been able to formidate the following tentative 


| estimate of the immediate (1928) outlook for the 
fishery ' ‘ As tlie 1927 brood has proved to be almost 
a failure, catches may be expected to dwindle below 
[ the normal from the late autumn until well into next 
year (1930) About August of 1930 there should be 
a marked increase m the catches owing to the up 
growth of the very successful 1928 brood In 19&1 
still greater catches should accrue This is as far as 
can be seen ahead, for by the autumn of that year the 
influence of the 1928 brood will be waning and the 
next determining factor will be the quality, as yet 
unknown, of the brood of 1929 Estimations are 
therefore neoessanly restricted to about two yearn 
ahead m the case of the southern portion of the North 
Sea If these general anticipations prove correct an 
attempt should oertainly be made to form seasonal or 
even monthly forecasts for the main fishing grounds ” 
Dr Johan Hjort, in a brief survey of the methods 
and general principles underlying investigations into 
fluctuations in the stock of Ashes, lays great stress 
upon the importance of the work He suggests the 
setting up of an international biological organisation 
for the regular observation of age distribution m the 
stock of our food fishes and of the relative—in time 
perhaps even the absolute—numerical strengths of tho 
year classes Such a biological service, dealing con 
jointly with both biological statistics and a biochemical 
study of tho fluctuating conditions in the sea, would 
in due course throw new light on many problems, and 
render possible a trustwort hy fishery prediction service 


Linnaeus and the Production of Artificial Pearls 


T INNASUS was a great naturalist, but one gathers 
a fresh idea of his manifold interests in Nature 
from the senes of articles in Sventka Lmni Sallskapet* 
Ar*»knfl, Arg 13, 1930 One of the most curious 
of these papers, by Gustaf Drake, recounts an in 
cursion of Linnanis into the artificial pearl trade 
In the course of his journey through Lapland, Lin 
iubus paid a visit to a pearl fishery, where the pearls 
were derived fiom fresh water mussels Knowing 
that various species of mollusea, both fresh water 
and marine, could produce pearls, he formed the 
opinion that theoretically they could be formed by 
any shell, and turned his attention to their artificial 
production He earned out several successful ex 
perunonts, and Beckmann records that m 1785 he 
was shown by Linnaeus himself four or five real 
pearls lying within the shells of My a margarUtfera, 
with the proud announcement ha* union** ipse 
artiflcio meo areano confecx Before this time, 
however, word had got abroad of Linnaeus s pearl 
making secret, and m 1781-62 he was induced 
to demonstrate his method to Parliament As a re 
Ward he was allowed the nght of nominating his 
own successor, and chose his only son But he also 
had a tempting offer from a private person for the 
monopoly of his pearl producing method, though 
he did not accept it 

It is interesting to recall that the manuscripts 
explaining the pearl producing method of Linnaeus 
came into the hands of Sir James Smith and to repeat 
the latter s strong opinion regarding the exploitation 
of such scientific researches, conveyed in a letter 
dated Nov 28, 1821 “ The only pearl* I ever ex 

peoted from the possession of your illustrious oountry 
man s literary treasures are pearl* of science, w which 
I have not been disappointed I tun contented with 
these, and am happy that Sweden appears satisfied 
with what I have done for the honour of Limueus 
wad for the scienoe to whioh I have devoted myself, 
in humble imitation of that great man I believe 
NO. 3177, Vol 126] 


I am possessed of manuscripts of his own e _„ 

the secret of producing pearls I have also in his 
own cabinet of shells specimens of pearls so produced, 
and of mussel shells m various states upon which 
experiments have been made I have no intention 
of carrying out tho scheme- Htill less of paying 
£500 for any further information, nor, in short, of 
entering at all on the Bubject, for which I have no 
leisure Can any of our readers say whether the 
experimental shells referred to are still in existence, 
anil if so, whether the public has ever had an oppor 
tunity of seeing so interesting an exhibit T 

The natural philosophy of Linnteus is the subject 
of another very interesting contribution in the name 
Armknft The Rev Dr Elis MalmestrOm considers 
that although Limits us scarcely formulated a natural 
philosophy of his own, his ideas moved in the direc¬ 
tion of such a philosophy, and m the prefaoe and 
introductions to his various works he often indicated 
the direction of his thoughts about the universe, 
creation, life and its purpose Ihree transitional 
stages of development are obeervable In the first, 
ending about 1735, Linnaeus expressed m the first 
edition of bystema Naturae ” a static idea of Nature 
whioh he had gathered from the Bible and especially 
from the creation myths of the Old Testament Suoh 
an idea is presupposed by the whole of his systematic 
work, and he never really forsook it The seoond 

C od, up to about 1750, saw an endeavour to unify 
discrepancies whioh appeared to be increasing 
between creed and scienoe The fixity of specie* 
seemed less assured than formerly, but Luuubus 
stood firm against materialism, and adopted the 
physioo theology of his day The third period, from 
1750 until his death, marked a strong dnft toward 
theodioy and a teleological view of Nature He now 
adopted a natural theology, in which everything 
worked for the glory of God Behind his thoughts 
on natural philosophy lay a religious craving for 
harmony 
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Histone Natural Events 

8*pt si i486 Sweating Sickness In England — 
Amending to Hohnahed in this year a new kind of 
sick n ess invaded suddenly the people of this land pass 
ing through the same from the one end to the other 
It begen about the one and twentieth of September 
and continued until the latter end of October being 
so sharp and deadly that the like was never heard of 
to any mans remembrance before that tune For 
suddenly a deadly burning sweat so assailed their 
bodies and distempered their blood with a most ardent 
heat that scarce one amongst a hundred that sickened 
did escape with life 

Sept si 1741 Shower of Gossamer at Selborne — 
Gilbert White reoords ( Natural History of Selborne ) 
that before daybreak 1 found the stubbles and olover 
grounds matted all over with a thick coat of cobweb 
When the dogs attempted to hunt their eyes 
were so blinded and hoodwinked that they oould not 
proceed but were obliged to he down and scrape the 
encumbrance from their face* with their forefeet 
About nine an appearance very unusual began to 
demand our attention—a shower of oobwebs falling 
from very elevated regions and continuum without 
any interruption till the close of the day These webs 
were not single filmy threads floating in the air m all 
directions but perfect flakes or rags some near an 
inch broad and five or six long which fell with a de 
gree of velocity that they were considerably heavier 
than the atm sphere On every si le as the observer 
turned his eyes he might behold a continual succession 
of fresh flakqp falling into his sight and twmklmglike 
stars as they tumodtheir sides towards the sun How 
far this wonderful shower extended it would be difli 
cult to say but we know that it reached Bradley 
belborne and Alreeford three places which lie in a sort 
of triangle the shortest of whose sides is about eight 
miles in extent The gossamer descended even on 
the highest part of the downs 

Sept 93 1834 The Padre Ruix Hurricane — 
This was the most severe hurricane on record in Santo 
Domingo it takes its name from the fact that it 
began during the funeral service over a priest of that 
name The Iona of life and property was appalling 
everything waa laid waste large areas of timber being 
torn up by the roots Hundreds of houses were de 
strayed and many vessels were lost The stone church 
of San Antonio was demolished and its rums have 
been left as a monument of the storm The downpour 
of ram was so great that a fisherman was drowned in 
the principal market as no one dared to go into the 
street to aeeist him 

Sept 93 1994 Inundation at Leningrad —At 10 
AH the waters of the Neva oommenoed to rue 
rapidly and by 7 15 p h stood 12 feet above their 
ordinary level This flood was second only to that 
of November 1824 and oaused enormous damage The 
flood was oaused by a deep depression overFinland 
resulting in westerly winds over the Gulf of Finland 
which heaped up the waters and impeded the flow of 
the Neva The actual flood was due to sea water 

Sept 95 1909 Magnetic Storm—A magnetio 

storm of brief duration but of unusual seventy Began 
abruptly at noon on Sept 26 and ceased about 16 
hours later The ranges at Greenwich—198 m de 
duration and 1710y m horizontal force—have not 
been equalled there for at least fifty years An 
oscillation in decimation of 8 s within 15 mmutes of 
tuna waa recorded at Kew at Stonyhurst an oeoilla 
tiouof Sf° within 8 mm and one of 5° within 14 mm 
at Cheltenham, Maryland An aurora accompanied 
the disturbance of the magnets , at South Kensington^ 
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in spite of cloudy or overoast skies the green auroral 
line was easily seen with a spectroscope A large 
sunspot crossed the central meridian on Sept 23 8 
and this was observed spectroscopically to be very 
active about twenty six hours before the com 
men cement of the magnetio storm the spot was 
for a time nearly obliterated by an overhanging 
cloud of brilliant calcium that probably represented 
a large active prominence 

Sept 3$ 1938 Waterspout off Deal —An immense 
waterspout was reported over the sea about 4J miles 
off Deal It was described as having a conical shaped 
top which was encircled by a large rainbow with a 
remarkable background formed by heavy rolling 
clouds m which the sun was setting It lasted for 
about ten mmutes 

Sept s6 190a Heavy Run in Sicily—On Sept 25- 
27 a barometno depression travelled northwards from 
Tunis and settled over Sicily It was accompanied by 
an extraordinary senes of thunderstorm*, m the 
oourse of which more than half the normal year <1 
rainfall fell in five days The most violent occurred 
at 7 26 a h on Sept 26 it lasted only about half an 
hour but m that time several inches of ram fell The 
total for the 24 hours at Linguaglossa was 16 7 in 
and in five days (Sept 28 29) 28 1 m At ban Alfio 
23 3 in fell in two days and 30 6 m in five days The 
storm of bept 26 was followed by oxtensive floo is 
At Modica where three small 8 ti earns moot the floo 1 
waa the first since 1833 and the worst on recor l the 
water rose 10 to 20 foot above the levol of the streets 
and 111 persons lost their lives while enormous damage 
was done A rock weighing 90 tons was earned two 
thirds of a mile by the force of the water 

Sept 37 1911 Tornado in Victoria—A violent 

tornado in the shape of a long inverted cone ot cloud 
appeared between Leicherdt an i Derby ab ut 2 30 
p m and travelled south eastward completing a 
course of 12 miles in about half an hour Much 
damage was done by the win 1 to buildings cattle an 1 
agricultural machinery and several persons were in 
jured The tornado was accomi anted by heavy rain 
and hail some of the hailstones weighing a pound 

Sept 37 1913 Heavy Rain —At Wynaal m 

southern India an extraordinary rainstorm broke at 
1 48 PM unaccompanied by wind but with a good 
deal of thunder and lightning The storm lasted an 
hour during which time the fall amounted to 9 76 in 
The extensive lowlands were floo led to a depth of 
more than a foot 

Sept 27 a8 1908 Floods at Hyderabad —At Hy 
dorabad in the Deccan In lia during the passage of a 
cyclone more than 15 m of rain neany half the annual 
total fell m 36 hours causing the nver Musi to rise 
60 feet A considerable part of the city was ruined, 
more than 6000 persons lost their lives and 100 000 
were rendered homeless 

Correction Sept 10 1903 Gale over Bntuh 
Isles Line 5 for 5 mb (14m) read 5 mb (0 14 in ) 


Societies and Academies 

Paris 

Academy of Sctsncas July 28—Dealandras The 
raie« of the alkalis and alkaline earths — 

Bigourdan The obeervatory of CourtanvRux at 
Colombes—L Blannfhem The influence of the 
pollen on the movements which precede the opining 
of the flowers in poppies —J Costantin The in 
oroesr in resistance to disease (of plants) due to 
altitude The resistance of cultivated plants to 
duns nr is increased when the plant is grown at a high 
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altitude The reeulta with potato, sugar cane, and 
coffee plant are cited —Ch Gravisr ana P Mathias 
The reproduction of a phyllopod crustacean of the 
group Conchoetnaceae (Cyttcut eycladouiet) —Paul 
Pascal and Erllne Botolfsen The synthesis of methane 
starting with carbon monoxide andateam In presenoe 
of a nickel catalyst the reaction between carbon 
monoxide and steam depends upon the temperature 
At 275° C the reaction is 4 CO + 2H.O—► 3CO, -t-CH t 
but at 760° C and upwards the well known reaction 
CO +H,0—>-CO,+H, occurs -E Mathias and G 
Granat The daily variation of the electno field of 
the air at the observatory at the coast of Landaia 
The results agree with those obtained at the summit 
of the Puy de DArae and at Val Joyeux in showing 
daily two maxima and two minima of unequal 
im|x>rtance The amplitude of the daily variation u 
considerable at the lower station the ratio of the 
maximum to the minimum being 3 for the summer 
2 1 for the spring Paul Dslana The geometry of 
connected cycles—Jean Pierre Robert Limited 
formula of mediation —S Sonoda Radiation re 
sistance of a small antenna oscillating in half waves 
—L Bnllouin The electrons m metals and the 
rdle of the conditions of Bragg s selective reflection — 
Jean Thibaud and F Duprd La Tour Study of the a. 
and p crystals of the fatty acids —J J Tnllat and 
A Nowakowski The orientation of the fatty acids 
in contact with a liquid phase It is shown that using 
the method of the tangent drt p it is possible to follow 
the various factors which govern the formation of 
crystals and the orientation of the molecules of fatty 
act is in contact with various liquids —George I 
Costeanu Batteries with a sodium cathode —Guy 
Enuchwilier The absorption of ultra violet light by 
the alkyl iodides Details of quantitative measure 
ments by the photographic method using the record 
ing microphotometer of Lambert and Chalonge 
The substances studied included methyl ethyl 
propyl butyl isopropyl isobutyl secondary butyl 
and tertiary butyl iodides and todobenzene these 
were examined as liquids and as gases—Mile L 
Popovici Naphthyl p glyoxyhc acid and some of its 
deinatives—Albert Saint Maxen The autoxidation 
of hydroquinone To a solution of hydroquinone 
sodium hydroxide is gradually added Curves are 
given showing the light absorbed the electncal 
conductivity and the oxidation velocity as functions 
of the amount of alkali addod —Ch Courtot and 
V Oupdrofl The systematic study of the condensa 
tion of the aromatic monoketones with the tertiary 
aromatic amines under the action of aluminium 
chloride —Jean Lugeon Ionisation mid electric 
field at El Golda lightning visible at 800 kilometres 
mirages seen from a motor car condensations in the 
dunes of the Grand Erg—Rend Girard and Robert 
Lemesle Structural peculiarities of the floral axis 
of Ramondta pynnaxca —Mile Lucienne George 
Some anatomical peculiarities of Qnetum —Aug 
Chevalier The myoooeoidia of the gyrophoro of 
Arachxs — Fernand Mercier A new water soluble 
derivative of camphor and of sparteine sparteine 
camphosulphonate M Javillier and Mile L 
Emenque A method of purification of carotene and 
the vitamin activity of a purified carotene A caro 
tens purified byfive repetitions of a process described, 
and melting at 186° (the melting point given by 
Drummond for his pure but physiologically inactive 
carotene) still possesses powerful vitamin properties 
—Edm Sergent and H Ducroa Rougsbief The 
preservation m Nature during the winter of Droso 
pAtto, earners of yeasts —A Leulier and P SddalUan 
The affinity of the diphtheria bacillus for copper 
The diphtheria bacillus is not injured by small pro 
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portions of oopper sulphate and flxee this metal in 
notable amount—Charles Benoit and Andrd Hsl- 
bronner Photochemical therapeutic* 

Brussels 

Royal Bslgian Academy of Science Letters, sad Arts 
Mar 1 —Cl Servais The geometry of the tetrahedron 
(S) E de Wildeman Concerning multiplication in 
the Conjugates —Laurent Joyeux New contnbution 
to the anatomy and systematic* of Asparagus— 
L Godeaux Certain senes of Laplace associated with 
a given Laplace senes —Radu Badesco A functional 
equation —H R J Gsrmay The formula of La 
grange—R H J Germay The application of a 
method of successive approximations to the solution 
of the Gauss equation stn(*-g)-m am 4 *—A De 
Wsele Life conditions of the vinegar eel AngutUtUa 
aerti —Jacques Van Mieghem Study of retarded 
potentials —Raymond Defsy The thermodynamical 
study of surface tension Affinity and adsorption 
velocity —Jean P Bosquet Examples of the reduc 
tion of the second variation of an n tuple integral 
Raphael Deladriire The parametric or homogeneous 
form in the calculus of variations H Van de Welle 
and V de Lsndsberg The preparation of symmetrical 
bromiodoethylene The nature of the reaction be 
tween acetylene and a mixture of bromine and iodine 
depends on the solvents used for the halogens (water 
hydrochloric acid chloroform) In the separation 
and determination of the amounts of bromiodoethy 
lene dnodoethylene tetrabi omotham, chlorobromo 
ethylene dibromothylene and ohloroiodoethylene pre 
Bent in view < f the instability of these compounds on 
distillation use was made if the properties of the 
azeotropic mixtures obtained by distilling with butyl 
alcohol —Marcel Wmants Application of the method 
of successive approximations to the integration of 
certain linear trinomial partial differential equations 
of any order 

Washington D C 

National Academy of Science! (Vol 10 No 6 
June 15) —E M East The origin of the plants of 
maternal type which occur in connexion with inter 
specifio hybridisations Dietrich C Smith Melano 
phore pulsations in the isolated scales of Fundulua 
hrtrrochtui The hydrogen ion concentration seems 
to be the most important single factor concerned — 
John H Welsh Diurnal rhythm of the distal pig 
ment cells in the eyes of certain crustaceans Diurnal 
rhythm parallels changes of activity of animal It 
continues even under constant illumination but 
proximal pigment does not show same movement 
Effects of chloretone and ligation of eye stalk suggest 
that movements are contiolled directly by blood and 
indirectly by nervous system—G H Parker The 
colour changes of the tree toad in relation to nervous 
and humoral control The American tree toad is 
unable to a lapt its mottling to the sue of pattern on 
which it finds itself The pattern becomes sharper or 
fainter but without modification of detail Adrenalin 
makes the pattern light in colour and pituitnn makes 
it dark Humoral rather than nervous control is 
suggested —Donald Statler Villars Equilibrium con 
s touts of reactions involving hydroxyl a correction 
- G A Miller Groups of isomorphisms of an Abelian 
group—Arthur B Brown (i) Goalescenoe of parte 
of a oomplex —(2) An extension of the Alexander 
duality theorem —Richard C Tolman More com 
plete discussion of the time dependence of the non 
static line element for the universe A theoretical 
development of the theory described m earlier papers 
—R A Millikan and I S Bowen The significance 
of recent oosmio ray experiments The experiments 
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discussed are (1) absorption coefficient* on high 
mountains and at great depth* in mountain lakes 
(Millikan and Cameron), (S) absorption of gamma 
rays m mountain lakes (Millikan and Bowen), (3) 
gamma ray absorption w the laboratory (Chao), and 
(4) coincidence* in ionisation counters (Bothe and 
Kolhftrster, and Curtis) The result* are considered 
to favour the atom building hypothesis of the origin 
of cosmic rays, which seem to be photons rather than 
electrons On striking matter, these photons share 
their energy with an electron, producing beta rays 
of penetrating power of the same order of magnitude 
as the coemio rays themselves —C Hewitt Dix 
Motion on a lattice A theoretical discussion — 
C Y Chao The absorption coefficient of hard y rays 
Tbontim C * is used as a source of y rays (X4 7 X U ) 
and a parallel beam is used Measurements were 
made with a Millikan cosmic ray electroscope and 
also with an ionisation chamber connected with a 
vacuum electrometer The ratio of absorption oo 
efficient to number of external electrons i»er c c m 
creased with atomic number of absorbing substance 
rhis may be due to (a) m atteiing by electrons within 
the nucleus , (6) the fact that scattenng of a tightly 
bound electron of atoms of high atomic numbers may 
be greater than that of a loosely bound electron , (c) 
true absorption due to the photoelectric effect — 
B F Skinner On the conditions of elicitation of 
certain eating reflexes Rats were fed m a sound 
proof box in a sound proof room and the rate of 
feeding measured , the pieces of food are of uniform 
size and removal of each piece is recorded electrically 


are constants , K vanes from animal to animal and 
day by day, but n is always approximately constant 
- Francis G Benedict and Cornelia Golay Benedict 
The energy requirements of intense mental effort 
Respiratory exchange was measured by a helmet 
which permits free vision and is without mouthpiece 
or nose clip The subject lies down after a 12 hour 
fast and remains quiet with as little mental activity 
as possible Then he is asked to respond to ocular or 
auditoiy stimuli to determine the metabolic changes 
required by attention or alertness, and finally he is 
given three or four 11 minute periods of intense 
mental effort (mental multiplication) There is a 
noticeable increase in heart rate, increased \olume 
of air passing through lungs, and slight increase in 
oxygen consumption Ihe effects are not cumulative, 
ana in< ream in heat production, even with intense 
mental effort of this type, is only of the older of 3 or 
4 |>er cent —William Hovgaard Bending of curved 
tubes Formulw for displacements and stresses 
previously obtained were tested on pipes from 4^ in 
to 12 in m diameter Good agreement was obtained 
while the bends were well withm the elastic limit 
Plastic flow occurs along well defined longitudinal 
zones 
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What’s m a Name? 

D URING the early days of September the 
section cm Nomenclature of the International 
Congress of Zoology has discussed at Padua, 
with live interest and some acrimony, if we may 
judge from our recollection of the meetings three 
yeare ago at Budapest, questions about the 
naming of animals and at the same tune the 
British Association for the Advancement of 
Scienoe has devoted two presidential addresses to 
a kindred problem Clearly here is a matter which 
demands consideration 

It is a happy coincidence that two leading official 
authorities in the systematic classification of 
animals and plants, Dr W T Caiman, keeper of 
zoology in the British Natural History Museum, 
and Dr A W Hill, director of the Royal Botamo 
Gardens, Kew, should each from his own point of 
view direct attention to the problems of taxo 
nomy Although one address supplements the 
other, both experts meet on common ground m 
deploring the fact that there is a strong tendency 
to deprecate the value of taxonomy and to ignore 
its claims to a fair share of the attentions of 
scientific workers The anatomist the physio¬ 
logist, the field naturalist the student of one or 
other of the innumerable specialisations of bio 
logical science, has always been inclined to regard 
with distaste, if not with contempt, the work of 
those whose business it is to denominate, classify 
and catalogue the infinite variety of living things ’, 
says Dr Caiman and Dr Hill echoing the same 
idea, laments that we seem somewhat to have 
failed to attract a sufficiency of able recruits ’ 
What’s in a name, that the task of naming 
should be shunned by potential workers 1 Names 
are not what they were When Luuubus put on 
a firm footing the binomial system of designating 
species, he catalogued about 4370 animals Now 
the number of described species has been estimated 
at something m the neighbourhood of three- 
quarters of a million The botanists show even 
lew sign of vegetating in this fruitful field, for the 
recently issued seventh supplement of the Index 
Kewemns ” oontained some 33,000 new speoifio 
names This does not mean that the variety of 
plant and animal life on the earth is increasing 
at this extraordinary rate, bnt it does mean that 
the technique of n a min g has become more delicate, 
that finer distinctions are drawn between species 
—in other words, that the species of to day is a 
different thing from the species of the T-mnsisn 
conception 
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The result u obvious in the recent developments 
of nomenclature In the animal world the old 
Luuuean binomial is giving way before a trinomial 
designation, and geographical races are backed 
by varieties Botanists have their own specifio 
finesse their Linnaons are supplemented by 
Jordanons, the ‘ compound species ’ by the 
micro species ’ (the latter the units of which the 
former is made up) and hybrid swarms ’ oomph 
cate the story Now a name should be more than 
a simple appellation it should be a symbol of a 
relationship, and the scheme of names should 
indicate the system of natural evolution Whether 
the now manner of naming properly interprets 
the variety of form m the plant and animal worlds 
is a matter which we shall examine in due course, 
but it has had two harmful effects upon the 
progress of knowledge Its complexities and its 
almost super meticulous discriminations have put 
to flight the amateur naturalist, whose kind has 
in the past taken so great a part in the advance 
of British science and it has created groups of 
specialists who retreating within the protective 
shell of their specialism tend to see the world of 
life with narrow vision and to be satisfied with the 
creation of species irrespective of environment 
or any other vital influence Many now species 
founded upon minute differences and created for 
single specimens extracted from the herbarium 
or the museum stores are cases m point 

The degree of segregation of function to which 
specialisation has been earned m other branches 
of science as well as in the taxonomic is a sign of 
the times As Dr Caiman puts it the Poet of 
the Breakfast Table, laughing gently at the 
narrow specialism of the Scarabee, can scarcely 
have foreseen the day when a university in his 
own country would have upon its teaching staff 
an officer named m the university calendar as a 
* Droeophilist ’ ’ This general movement often 
ignores the basic necessity of taxonomy, yet it 
becomes clearer and clearer that specifio structure 
is linked with specifio habits and functions, bo 
that the foundation of sound description m what 
ever line is proper determination of species 
Has the scienoe of classification, then, reached 
the stage of perfected description of species ! It 
is often said by workers m other fields that the 
business of naming is a back number, that exoept 
m a few odd comers, the inhabitants of the earth 
have been sufficiently catalogued The struts 
to which some systematiste are put to define their 
species, and the perpetual creation and demolition 
of so-called new forms, give oolour to the oomplamt 
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If naming is to tell anything of the history of the 
evolution of forms, it is indeed apparent that m 
some respects it must revise its methods, or 
perhaps one should rather say, oheck the exuber 
ance of some of its devotees It must be realised 
that the minute description of all the structural 
features of an individual or group of individuals is 
not the definition of a species The single museum 
or herbarium specimen, divoroed from the story 
of its habitat and growth, should be regarded as 
a new type only in extreme cases Above all, 
study must be pushed from the laboratory into 
the field and analyses of the range of variation 
normal m an individual of temporary modifies 
tions in form induced by peculiarities of soil, 
climate or environment generally, must build a 
sounder basis for descriptions of phylogenetic 
significance 

When all this has been done there may still be 
something lacking It has bexn assumed from 
the time of Limueus that form defines the animal 
or plant But this convention ignores the many 
sidodness of the living organism and there may 
bo living characters which reveal specifio grouping 
If we arc not prepared to admit physiological 
species as well as morphological species, at any 
rate we must admit that stable and well defined 
characteristics may elude morphological analysis 
Dr Hill gives some interesting illustrations of the 
blind spot m morphology The botanist is unable 
to separate two forms of the leguminous Butea 
frondma but the Indian lac insect feeds on one 
and will not touch the other The South African 
Pentzias are widely distributed on the plains, 
but while some are eaten greedily by sheep, 
others are entirely avoided, and still others, 
usually loft untouched, cause unmistakable symp¬ 
toms of nervous depression when grazed Yet 
no morphological difference of any value can be 
detected between these three forms In another 
direction the common mistletoe illustrates the 
same problem There is a form of mistletoe 
which grows on deciduous trees, another associ¬ 
ated with fir trees, and another with pine trees, 
but the seeds of the pine form will not grow 
on fir or on apple trees, nor will the others sprout 
exoept on their own type of host Morphologi¬ 
cal identity may conceal physiological diversity 
It is significant that morphology alone cannot 
necessarily solve the problem of relationships 
Physiology and chemistry must join hands with 
structural analysis before the ultimate venations 
or adaptations can be interpreted 

These points need not be laboured They make 
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evident however that taxonomy has not yet 
reached the final analysis It is not a back 
number but in a new spirit it demands from 
many angles fresh study of characters and group 
ings There are still problems to be solved 
interesting in themselves of service in the advance 
of pure knowledge and of vital economic value 
and the solution of these problems demands not 
only the best knowledge of the schools but also 
the ingenuity of fertile and unhampered minds 
At home and abroad more scientific research 
workers are required and more posts adequately 
endowed for them to occupy The addresses 
of the presidents of the Zoological and Botanical 
Sections of the British Association ought to stimu 
late interest and recruitment in a branch of 
scientific work which for the moment and for no 
very good reason has fallen somewhat out of 
favour 

Haloes 

Problemc der lcotmxachen PKyaxk Herausgegeben 
von Prof Dr Christian Jensen und Prof Dr 
Arnold Schwassman Band 12 Die Halo 
erscheinungen Von Prof Dr Rudolf Meyer Pp 
viu +168 + 2 Tafeln (Hamburg Henri Grand 
1929 ) 11 gold marks 

fTIHOSE who are interested in the optical pheno 
J- mena of the earth s atmosphere have reason 
to be grateful to the editors of this valuable series of 
monographs for at no long interval after Die 
D&mmerungsenichemungen has appeared this 
volume dealing with the luminous rings arcs and 
patches always beautiful and sometimes remark 
ably impressive whioh are due to refraction and 
reflection of light by ice crystals suspended m the 
atmosphere That these phenomena which usually 
receive the general designation of halo were due to 
loe crystals was suggested more than two centuries 
ago and though the classical memoir by Bravais in 
1847 admirably surveyed the knowledge of the time 
and for certain phenomena elaborated explanations 
whioh have required no essential modification there 
are a number of matters which remain obscure at 
the present day The halo of 22 s and the associated 
parhelia (mock suns or sundogs) are the most fre 
quently observed of halo phenomena and are well 
known to even the casual observer but there are 
several other less oommon manifestations the 
occurrence or form of some of which depends on the 
altitude of the sun (or moon) and there is as yet no 
unanimity of opinion as to the precise mpde of 
origin of certain forms On the other hand the 
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general theory of haloes indicates the possibility of 
other and as yet unrecorded forms 

The first principal section of the volume under 
notioe is devoted to a general description of the 
chief halo forms (reference being made to some of 
Hie remarkable halo complexes which have been 
observed) and to a discussion of observational data 
from polar as well as from other latitudes with 
intent to reveal the frequon y of ocourrtnoo of mdi 
vidual or associated forms of halo and the geo 
graphical annual daily and secular variation m 
frequency It may be noted in passmg that haloes 
occur more frequently than may be generally a us 
pec ted there being on the average one observation 
about every three dayB at places m middle latitudes 
Certain observational senes appoar to indicate that 
there may be a restricted inverse relationship be 
tween the frequency of haloes and that of sunBpots 
but the evidence from other scries is conflicting It 
is very evident that the non comparability of sets of 
observations is respinsible for the inconclusive or 
divergent results of several of the statistical studies 
which have been made from time to time The 
observational data are not \ ublished acc rding to a 
uniform scheme and the observations are made 
with varying degrees of mtensiveness the waxing 
an 1 waning of individual or general interest m the 
phenomena being reflected m the observations 

The first section of the work concludes with a 
discussion of the relationships with cloud and oloudi 
ness and with the general weather situation There 
is some evidence that in Holland the ordinary mock 
suns and the ciroum zenithal arc both of which are 
attributed to crystals floating with the principal 
axis vertical occur definitely more frequently be 
hind than in front of a depression that is prosum 
ably more frequently in old than m new cirrus 
cloud The age long belief in the value of haloes as 
prognostics of stormy or cold weather seems to 
receive no support when subjected to critical in 
vestigation but it must be admitted that the 
number of really critical investigations of this 
matter is insufficient 

Hexagonal ice crystals of elementary form— 
columnar or laminar prisms alone or m association 
and with or without pyramidal cape—are regarded 
as Hie refracting and reflecting agents neoessary to 
the production of haloes and it is obvious that 
all physical circumstances which in any way de 
term me the form and behaviour of ice crystals m 
the atmosphere usually at the cirrus level are relev 
ant to any complete study of the phenomena The 
dependence of form of crystal on temperature and 
on the rate of crystallisation the sue of affective 
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crystals, the nature of the motion of the crystals 
through the air, the effect of the quantities of 


crystals present, the brightness and polarisation of 
haloes, diffraction effects, the optical properties of 
ice, and the all important rfile of refraction at mini 
mum deviation, are treated in the second section 
which deals with the general foundations of halo 
theory By the very nature of the problem it is 
extremely seldom that any direct observation is 
possible on the form, size, and character of motion 
of ice crystals which produoe a given halo Much of 
our knowledge of these matters has been acquired 
indirectly and by analogy Experiments with 
models m the form of typical ice crystals have 
shown that m general they tend to fall m such a 
way that the resistance to motion is a maximum 
This, an important point in the explanation of the 
production of certain forms of halo, is m direct 
opposition to the assumption made by earlier 
workers Emphasis is laid on the desirability of 
investigation of the physical factors determining 
the form and equilibrium setting of ice crystals, of 
the question of oscillation as distinot from rotation 
of crystals and on the need for quantitative observe 
tions on the brightness and polarisation of haloes 
Nearly one half of the volume is occupied with 
the discussion of the several forms—the haloes of 22° 
and 40°, the various arcs of oontact associated with 
these haloes, the various parhelia, the parhelic 
circle, the oircum zenithal and horizontal arcs, the 
anthelion, the paranthelm, sun pillars, and others 
A detailed survey is given of the circumstances of 
production of individual forms, of their character 
istacs and variations, and of the views of the chief 
workers in this field of inquirv In this section, as 
elsewhere, mathematical expressions are not de 
nved or quoted, but where necessary the results of 
such analysis are quoted and compared with 
observational data, and there are diagrams both of 
halo form* and of the paths of light rays through ice 
crystals Certain unusual haloes are noticed, but 
the author does not mention that some ten yean ago 
Besson showed that the very rarely observed haloes 
of about 8°, 17°, 18°, 24°, and 82° radius may all be 
attributed to a crystal with pyramidal ends, the 
pyramidal faoes being molmed at 20° 14' to the 
principal axis, and that, a little later and inde 
pendently, Humphreys made the same suggestion 
but gave, from the results of X-ray analysts of ios, 
24° SI' as the value of the angle 
Useful recommendations on the technique of 
observation, both visual and photographic, are con¬ 
tained m the final chapter There is a numbered 
bibliography of about 250 entries and the reference 
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numbers are employed liberally throughout the 
text 

The author is heartily to be congratulated for 
giving us, within rather lees spaoe than is oocupied 
by the corresponding section of “ Meteorologuwhe 
Optik ” by Pern ter and Exner, so complete an 
aooount of haloes , for keeping in the forefront the 
general and particular problems involved, and for 
succeeding so admirably in his aim to produoe a 
book which will appeal to those outside a small circle 
of specialists m the subject One regrets that there 
is no work m the English language with which Dr 
Meyers monograph may be appropriately com¬ 
pared H W L A 


The Art of Geological Map-making. 
Methods »n OtoLogvxd Surveying By Dr Edward 
Greenly and Dr Howel Williams Pp xvi+420 
(London Thomas Murby and Co , New York 
D Van Nostrand Co , 1930 ) 17s 0d net 
HE authors tell us that one of the earliest, if 
not the first, to suggest the making of a geo¬ 
logical map in Britain was one John Aubrey, who 
lived m the seventeenth century We are also 
told that he was described by a contemporary as 
a shiftless person, roving and magotw headed, 
and sometimes little better than crazed whether 
because or m spite of his suggestion is not stated 
One knows, however, that, even in these enlightened 
days, geological surveyors are often not recognised 
as such Their hammerings and apparently aimless 
wanderings cause wonderment and comment, the 
latter sometimes caustio 

It seems that, in Great Britain, the functions and, 
m fact, the very existence of a Geological Survey 
are not so widely known as is desirable, at least to 
the general public The appearance of a book 
which, among other things, directs attention to this 
branch of scientific activity is therefore welcome 
The senior author, Dr Edward Greenly, reoeived 
his early training as a member of the Scottish staff 
of the Geologioal Survey of Great Britain After¬ 
wards he pursued his detailed survey of Anglesey 
for twenty four years, with results well known Dr. 
Howel Williams, in addition to his work in Wales, 
has taken part in pioneer surveying m the United 
States Their combined experience well fits them 
for the task they have undertaken 
The manual is intended for those desiring to 
know how geologioal maps are made, and is not 
concerned with their interpretation. The authors 
maintain as the principal aim of geologioal mapping 
that it should be an end in lteelf rather than a means 
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to an end To ua this point of view seems a little 
over stressed Surely the production of a map, 
however important must always be a corollary to 
the geological survey undertaken first of all to 
gain knowledge, be it scientific or economic, of the 
geology of a country 

While primarily intended for the use of those 
who have the advantage of large soale topographical 
maps, the book also deals with pioneer and reoon 
naissanoe mapping 

Part I is devoted to introductory and historical 
matters only Though full of interest, it is some 
what surprising to find that it occupies one third 
of the text That this is so is less astonishing 
when, for example, we discover that two and a 
half pages are solely occupied with the etymology 
of one word— chart In addition to the evolu 
tion of geological cartography, the history and 
methods of construction of topographical maps 
are discussed here 

There is much in Part I to repay the general 
as well as the geological reader, especially in these 
da} s of motoring and cheap maps Few give a 
thought to the care and labour involved m their 
production It cannot, however, be maintained 
that much of Part I is essential to the stated 
objects of the book 

Part IT consists of a detailed exposition of the 
methods of mapping employed by the authors and 
others m Great Britain and elsewhere It includes 
notes on the preparation and care of maps, note 
taking specimen collecting and other incidentals 
In addition there are chapters on the use of survey 
mg instruments The methods elaborated seem to 
be thoroughly sound, and we cannot offer any 
major criticisms Each individual mapper will in 
corporate his own idiosyncrasies m his own maps 
but if he bases his held work on the system here 
advised he will not go far wrong 

Appendix I includes an explanation of the 
frontispiece This is a poorly reproduced facsimile 
of one of Dr Greenly s field maps Apart from 
poor reproduction, we should have expected some 
thing better after reading the text 

There are also three tables of useful mathematical 
constants, and the book concludes with an extensive 
bibliography 

The difficulties of geological surveying axe 
summed up in the statement that while a topo 
graphical surveyor maps what he sees, the geo 
logist, as often as not, must map what he cannot 
see The authors therefore recommend oaution 
at all tunes, and attention to detail They nghtly 
insist that on field maps observations should m all 
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cases be distinguished from inference There is 
a not inconsiderable number of geologists who 
are in the habit of indulging in sporadic bouts of 
field work, more for the purpose of obtaining results 
for publication than with any idea of producing 
a worth while map Considerations of time may 
militate against their acquiring the knowledge of 
field technique that can only come from prolonged 
work in the field To them especially, and also to 
students in general the counsel of perfection ex 
pounded by the authors is specially recommended 
Methods m Geological (Surveying contains 
much that is discursive If limited to matter 
essential to its scope it might have bton reduced 
very considerably in size and, more important, in 
price Then, however there would have been loft 
only the bare hones of a text book As it stands 
tho hook is eminently readable and may, we 
think, be perused with pleasure and profit by all 
geologists 


Bacterial Housekeeping 

Bacterial Metabolism By Marjory Stephenson 
(Monographs on Biochemistry ) Pp xn + 320 
(London Now York and Toronto Longmans, 
Groon and Co , Ltd , 1930 ) 18« net 
HE chemical action of bactcna (and other 
micro organisms) has always aroused great 
mtercet for two reasons The weight of material 
which undergoes change fnquently stands in 
striking disproportion to tho weight of the organ 
isms which provoke tho change, and the products, 
in contrast to the few simple end substances formed 
by tho oxidation of food materials m the animal 
body are diverso m kind and often complex in 
nature The clue to the explanation of these 
phenomena bos in the fact that bacteria and many 
other micro organisms possess, m addition to the 
aerobic mode of life m which food materials are 
oxidised by the aid of atmospheric oxygen, the 
faculty of acquiring the special compounds requisite 
for growth and the energy for both growth and 
maintenance by an anaerobic process In this 
atmospheric oxygen is not involved, since it oon 
gists in producing a rearrangement of the atoms of 
the food materials so that the resulting compounds, 
often of a highly complex nature, contain less energy 
than those from which they have been formed 
This process, known generally as fermentation, 
results, as was first pointed out by Lavoisier, in 
the transference of oxygen and hydrogen from one 
atom to another in such & way that one part of 
the molecule becomes oxidised and another reduced, 
N 1 
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the bonds between the carbon atoms being often 
simultaneously broken, so that a number of smaller 
molecules are produced 

Peculiar interest also attaches to the autotrophic 
bacteria, which, as the author points out, are, like 
green plants, mdependent of other living beings 
and are, moreover, independent of the energy of 
light, since they are able to utilise the energy 
liberated by oxidation of various inorganic materials 
(for example, sulphur or a ferrous salt) for the 
conversion of carbon dioxide into assimilable carbon 
compounds 

The present work is one for which biochemists 
have long been waiting and it will be received with 
gratitude The predominant interest attached to 
bacteria as the prime causes of disease has over 
shadowed the study of their general physiology, 
and, as the author sajs in her preface, it is indeed 
time that an attempt should be made to arrange 
the scattered data in order to appraise our know 
ledge of bacteria as living organisms ” 

This has been very effectively accomplished, and 
the successive chapters, which cover the whole 
field of bacterial metabolism, all show evidence of 
diligent search and wise selection 

Am might bo expected, the chapter on respiration 
is of particular interest and presents an extremely 
interesting picture of the work of the Cambridge 
School, in which the author of tho book has herself 
taken Buch an important part 

It has, of course, not been found possible to deal 
with equal thoroughness with all the subjects dis 
covered , thus the section on the death rate, in 
which reference is made to the large subject of 
disinfection, might usefully have been expanded 
An appendix is provided dealing with practical 
methods, and the work concludes with a most 
valuable bibliography, extending to thirty pages 
Arthur Harden 

The Comparative Anatomy of the Brain. 
The. Evolution of the Nervous System m Inierte 
brates, Vertebrates and Man By Dr 0 V 
AriCns Kappers Pp vii + 335 (Haarlem Do 
Erven F Bohn, 1929 ) 8 75 g 

HEN the International Brain Commission 
met in 1905 at the Royal Society’s rooms 
in London, it recommended the establishment of 
a oentral institute for brain research m each of 
the countries represented While most of the 
representatives regarded this resolution as the 
expression of a pious wish not likely to be realised, 
the Royal Academy of Sciences in Amsterdam set 
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to work to found such an institute as the Brain 
Commission recommended and plaoed Dr Antes 
Kappers in charge 

It is no exaggeration to claim that this enlightened 
course made Amsterdam the chief centre for the 
investigation of the comparative anatomy of the 
brain, not merely for Holland but also for the whole 
world During the War, the issue of three large 
volumes on the comparative anatomy of the ner¬ 
vous system in vertebrates and invertebrates by 
Dr AnBns Kappers and Dr Drooglever Fortuyn, 
providing as they did the most impressive collection 
of data yet made available on thiB subject, revealed 
the great significance of the work accomplished 
during the first ten years of the Brain Institute's 
work, and set the seal of sucoesa upon the Royal 
Amsterdam Academy s enterprise 
The first half of the valuable book that has just 
I been issued in English may be regarded as a oonciae 
and generously illustrated summary of the large 
treatise, brought up to date Like all Dr Aliens 
Kappers’s writings, it is a simple and luoid state¬ 
ment of the present state of knowledge, in which 
the often conflicting views of different workers are 
fairly and fully stated, along with the solid back¬ 
ground of Dr Kappers s own observations It is a 
general survey of the facts relating to the nervous 
system as a whole in invertebrates and vertebrates, 
and especially the comparative anatomy of the 
cerebral cortex, stnatum, thalamus, cerebellum, 
medulla oblongata and spinal cord, together with 
a useful account of tho evolution of what Dr 
Kappers calls the * metabolic tissue ’ of the central 
nervous system 

This sohtion of tho book will be of particular 
value to students of comparative anatomy and 
psychology in providing thorn with a brief and 
easily understood survey of the whole field of 
comparative neurology 

The latter part of the book is a comprehensive 
survey of the literature, and Dr Anens Kappers’s 
original observations, on what he calls the anthro¬ 
pology of the brain, “ written in tho hope that it 
may increase the interest in this much neglected 
field and stimulate further research ” It gives a 
succinct and well illustrated account, with an 
excellent bibliography, pf the work which has been 
accomplished in the study of ondocranial oasts of 
the extinct members of Hie human family and of 
the actual brains of the various living raoes of 
mankind 

The volume is a most useful book of reference, 
with an exceptionally full index 
! G Elliot Smith. 
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Our Bookshelf 

Northern Rocky Mountain True and Shrubs By 
Dr J E Kirkwood Pp xvu + 340 + 35 plate* 
(Stanford University Calif (Stanford Umver 
mty Press London Oxford University Press 
1930 ) 3 Be net 

Dr Joseph Edward Kirkwood the author of 
this work made a life study of the flora of the 
northern Rooky Mountains but unfortunately he 
died suddenly in August 1928 whilst the present 
book was in course of preparation The title 
indicates the scope of the work and the region 
included embraces the country from the Yellow 
stone Park north and north west through Montana 
and Idaho and the Canadian Rookies covering 
the various ranges and the closely adjacent plains 
The limitation of area naturally excludes from this 
work many of the well known trees and shrubs of 
western North America but in an introduction 
describing the area and the peculiar distribution 
of various genera and species we find that 79 
genera and 248 species are found in the region 
under notice The introduction is ended by a 
key to tho 27 families concerned Sofia: is the 
most prolific genus in speuos for some 51 arc 
described 

Beginning with Pinaccse the various families 
with their genera and species are then passed in 
review A family description is first given with a 
key to the genera then ioIIowb a description of a 
particular genus with keys to the species and good 
speeifio descriptions with excellent illustrations 
of shoot leaf flower fruit and seeds Some eighty 
seven figures of this description are included in the 
340 pages to which the book runs whilst there are 
thirty five full plate photographs The descriptions 
are in non technical language and should not create 
difficulties for the person who has little or no 
botanical knowledge but in some quarters diffi 
culties may anso through the splitting up of 
genera Thus for the well known shrub Spiraea 
discolor Pursh the name of Holodwcus ancefolius 
Greene is used The generic name of NeiUia gives 
place to Opvlaeter Rulms parmflorus Nutt is 
described as Bosmkui pannflora Greene and Spiraea 
millefolium Torr as Chamcebatiana millefolium 
Maxim Where this division of genera occurs it 
would have been an advantage had the well 
known names been bracketed with tho ones used 

A Study of the Induction Motor By Dr F T 
Chapman Pp xvi + 289 (London Chapman 
and Hall Ltd 1930 ) 21s net 
The induction motor is one of the most useful 
mechanical slaves that man has ever invented 
It is deserving therefore of the most careful study 
and engineers will welcome a good exposition of 
the theory They will find it in this book Dr 
Chapman was the designer of alternating current 
machinery to Messrs Greenwood and Battey of 
Leeds He was afterwards senior lecturer and 
superintendent of the testing department at Fara 
day House, London He is now an inspector of 
technical oolleges for the Board of Education Hu 
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experience therefore qualifies him in every way for 
writing a treatise on electric motors and in parti 
oular of the induction motor of which he has 
always made a special study 

.The book oontams a great deal of original matter 
now published for the find time The student will 
welcome the author s method of finding the funda 
mental equations and developing tho circle diagram 
on the assumption that the motor may be replaced 
bv a stator and rotor made from magnetic material 
of infinite permeability the air gap being bounded 
with smooth unbroken surfaces \fterwards the 
length of the air gap used m the formuke is corrected 
in order to take into account the presence of slot 
openings and the saturation of the iron 
The author shows that the theory can be readily 
developed by simply using algebra and geometry 
Those who think that there is something specially 
powerful in vector algebra which tho reviewer 
does not can easily convert Dr Chapman s proofs 
into that form Several firms make oleotnc motors 
only four or five of which are required for every 
erne sonoro (talkie) This book will be of great 
use for designers 

Photographic Printing Processes By Capt Owen 
Wheeler Pp xvi + 200 1 6 plates (London 
Chapman and Hall Ltd 1930 ) 8s Qd net 
The average amateur is generally content to con 
fine himself to the practice of one or two photo 
graphic printing processes He u not aware of the 
many other processes varied in nature and giving 
beautiful results which will repay his attention 
to some extent the same is true of the professional 
photographer lo both thtso classes this book 
should make an appeal Capt Wheeler embodies 
largely his own extended experience in the de 
scnption of processes ranging from pnnt out 
through bromide carbon and carbro gum biehro 
mate and its variants dye printing etc to colour 
printing Tho details given are such that it should 
be easy for novices in a particular process to go 
straight ahead and acquire proficiency The 
scientific principles involved are not discussed 
and only the simplest chemical terminology is used 
Rasa Jala Nidhi or Ocean of Indian Chemistry 
Medicine and Alchemy Vol 3 Compiled in 
Sanskrit by Bhudeb Mookerjee With English 
translation by the Author Pp xxxvi+390 
(Calcutta The Author 41a Grey Street London 
Luzao and Co or Arthur Probsthaw 1930) 
6 rupees 

Mr Mookerji is a medical practitioner who is pub 
lishing a senos of volumes on the pharmacopoeia of 
drugs prepared from minerals based on ancient 
sources His work is of interest to students of 
Indian chemistry and medicine although it is 
sometimes without apparent logical arrangement 
and contains a great number of names of plants and 
materials transcribed without the elucidation neces 
sary for European readers The present volume 
deals with the metals gems alkalis salts poisons 
oils and fermented liquors The Sanskrit text is 
given followed after each section by an English 
translation 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natubk No notice is taken 
of anonymous communications ] 

The Observation of the Opposition of Eros 
Iir Astronomische NachncMen, No 5722, is published 
an artiole ‘ Zur Beobachtung dor Eros Opposition 
by Prof Hartmann, m which certain recommendations 
are made to those who will be co operating on the 
observations of Eros around the forthcoming opposi 
tion 

As chairman of the Solar Parallax Commission of 
the International Astronomical Union, I desire to 
state that some of these recommendations oannot 
receive the support of the Commission Prof Hart 
raann recommends that observations should be 
limited to the period 1931, Ian 1 to Feb 26, and that 
they should be secured at intervals of four days 
throughout this period, except that from Jan 25 to 
Feb 6—when the parallax of Eros has practically its 
maximum value—observations should be secured 
daily Southern observers are reoommended to 
obtain daily observations, in addition, on Mar 14-18, 
when Eros is near a stationary point He further 
recommends that observations should be secured at 
large east and west hour angles only, and states that 
observations on the meridian, between a northern and 
southern observatory m co operation, are not to be 
recommended in view of the possibility of observa 
tions being frequently secured at one of the oo 
operating observatories and not at the other He 
considers that the advantages of the oo operative and 
praotioally simultaneous observations—elimination of 
the errors of positions of comparison stars and of the 
ephemeris of Eros—do not outweigh the loss of 
weight in jiarallax factor as compared with observa 
tions by the east west method 

The oo operative programme of observations has 
for its puipose the aocurate determination of (1) the 
solar parallax, (2) the mass of the moon and other 
related constants In so far as (1) is concerned, 
limitation of observations to the period recommended 
by Prof Hartmann would undoubtedly provide ade 

3 uate weight for the deuvation of the solar parallax, 
weather conditions were satisfactory throughout 
the period 

It must be remembered, however, that observing 
conditions at this time of year at most places m the 
northern hemisphere are not generally satisfactory, 
and that long bpells of cloudy or unsettled weather 
are possible By the end of February Eros will have 
moved too far bouth to be accessible to most of the 
oo operating observatories in the northern hemi 
sphere, and if observations have been unduly inter 
fered with by bad weather, it will then be too late to 
obtain additional material Irom this point of view, 
it is desirable that northern observatories should 
secure observations before Jan 1 From the middle 
of November the parallax of the planet is greater 
than 20', increasing to nearly 40* at the end of 
December, observations during this period can add 
appreciable weight to the derivation of the solar 
parallax Observers m the southern hemisphere are 
more fortunate m that Eros is first accessible when its 
parallax is near its maximum value, and the extent 
to which observations need be oontinued as the paral¬ 
lax deoreases will be conditioned by the weight of the 
material already accumulated 
As regards (2), observations over as long a period as 
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K ble are required in order to cover a number of 
none and so enable the lunar equation term to be 
more satisfactorily disentangled from the errors of the 
ephemeris of Eros In this connexion, the expenenoe 
of Mr Hrnks on the discussion of the observations 
secured at the 1900-1901 opposition (when the 
maximum parallax was only 28') may be recalled 
( MNRA &, 70, 68, 1909) ‘ For the parallax 

determination the observations made after Christmas 
1900 had very little weight But, on the other hand, 
it will appear that the part of the senes most valuable 
for the determination of Hie mass of the moon is the 
latter half, from the middle of December to the end 
of February It u fortunate, therefore, that some 
observers persevered throughout the unfavourable 
months of January and February, 1901, after those 
whose main interest was the solar parallax had stopped 
work Dr Jackson (AT N R A S , 90, 742, June 
1930) has recently directed attention to the discord 
ance between the observed and theoretical values 
of the constant of nutation and the importanoe in 
this connexion of a determination of the mass of the 
moon It is hoped that all observers will plan their 
observations with the view of providing material for 
the determination of the mass of the moon as well as 
of the solar parallax 

With regard to the co operative observations be 
tween northern and southern observatories, these are 
not being planned to the ex< lusion of observations at 
large hour angles, but will be in addition to them 
Observations obtained at one observatory, when con 
ditions are unfavourable at the other, need not be 
wasted, as such observations can be utilised in 
connexion with the derivation of the errors of the 
ephemeris of Eros and of the mass of the moon On 
the other hand, the simultaneous observations at the 
two observatories are ideal for the derivation of the 
solar parallax, being entirely independent of errors of 
comparison star places and of the ephemeris of Eros 
H Spknokb Jones 
(Chairman, Solar Parallax 
Commission, I A U ) 

Royal Observatoiy, 

( ape of Good Hope, 

Aug 29 


A Simple Lecture Demonstration of Lattice- 
• Planes ’ in Two Dimensions. 

Students frequently find some difficulty in picturing 
lattice planes m X ray crystallography, and m their 
elucidation, apart from isometric drawings and models 
of crystal fuims and lattices, re< ourae is usually made 
to drawings of a two dimensional lattice I venture 
to hope that the following simple demonstration may 
be of servioe to thoso who have to lecture on this 
subject 

The device is an adaptation of the lecture 
demonstration of optical diffraction patterns projected 
on a screen across the lecture theatre—a demonstra 
tion which is not so often shown as it deserves to be 
By means of a condensing lens, the light from an are 
is focused m front of a narrow slit, so that the length 
of the slit is filled with light, and a thm pencil of 
light passes beyond tho slit to the diffracting object, 
placed (say) one foot away from the slit In these 
circumstances, beautiful diffraction patterns of wires, 
straight edges, needle points, etc, can be readily 
observed by the audience on a screen placed several 
yards away It is often advantageous to tilt the 
screen and so broaden the fringes 

If, m this arrangement, the diffracting object is 
replaced by an ordinary square mesh wire gauze 
arranged normally to the incident light, it beoomea 
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an effective lecture demonstration of lattice * planes ’ 
m two dimensions Assuming one set of wires of the 
gauxe to be vertical and parallel to the slit, only the 
vertical wires oast sharp shadows on the screen, the 
horizontal wires being ineffective because each point 
of the slit casts its own shadow, as it were, of each 
point of the gauze We thus see on the screen a 
senes of vertical line shadows, with their accompany 


Flo 1—(10) Plane* 

mg diffraction patterns, often very beautiful, especially 
at distances of seveial yards These vertical linos 
(Fig 1) represent the (1 0) rows ( planes ) of the 
two dimensional lattice, in which the points of inter 
seotion of the vertical and the horizontal wires are 
the untie of the lattice If we turn the slit thiough 
46°, the diagonally elongated shadows of the units 
give rise to well defined linear shadows on the screen, 
representative of the (11) planes in the lattico 
(Jig 2) For various intermediate positions of the 
slit, quite a number of such well defined, inclined 
shadows of the units can readily be seen on the scieen, 
running parallel to one another Moreover the 
intensity and distance apart of the shadows incroase, 
almost without exception, with the number of units 
per unit length m the relevant plane Fig 3 
reproduces the pattern which corresponds to tho (3 1) 

‘ plane ’ of the gauze, and I have succeeded m photo 
graphing several others, but the three figures here 
shown will suffice to illustrate the generality and 
effectiveness of the demonstration 

Only the simpler figures are suitable for demonstra 
tion to a seated audience, but by viewing the screen 


Pro 2—(11) Ptanm 

close up, I have had no difficulty m observing and 
identifying the figures corresponding to the following 
‘ planes • (1 0), (7 1), (fl 1), <5 1), (4 1), (3 I), (2 1), 

(11), (3 2), (8 3), (4 3), (6 4), (6 6) Other weak 
figures have been Observed, but not identified with 
certainty For all the gauzes I have examined, 
the figure corresponding to the (2 1) plane ’ is 
exceptional in its behaviour Instead of giving bold 
black shadows, it gives fine line and weak shadows, 
oorreotly spaced, and generally aoeompaniod by a 
weaker component on either side of each of the mam 
shadows I have not succeeded m explaining why 
the (2 l)-‘ plane ’ behaves in tins way 
The experiment can be performed with gauzds of 
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different sue of mesh, but the most satisfactory 
results have been obtained with a gauze with wires 
about 1/3 mm thick, and of spacing about 1 3 mm 
The spacing of such gauzes usually differs m perpen¬ 
dicular directions by several j>er cent, and with the 
one used m taking the photographs here reproduced 
the angle corresponding to the (1 1) row was calculated 
to be 42° 35 (instead of 46°), the actual amount 
through which the slit mounted on a circular scale, 
had to be rotated from tho vertical to obtain this 
figure most clearly was found to be 42° 30 a very 
satisfactory agreement Peiforated zinc or copper 
gauze, with hexagonal pattern, can also be effectively 
used m the demonstration, and generally shows a 
periodicity in the patterns and intensities obtained, 
owing to the periodic grouping m the spacing of the 
perforations (,ood results are also given by the use 
of positive or negative plates obtained by photo- 
giaphing point row lattices or squared paper with 
prominent black lines on a white background, especi¬ 
ally when a permanent set of grids is required for 
demonstration pur}>oees as different types of lattice 
can readily be drawn and photographed In general, 
however, ordinary square wire gauze is a convenient 
and ready at hand lattice, sufficient for most purposes 


FlO 3 —(3 1) PUno« 

The accompanying photographs were obtained by 
exposing bromide paper on the screen, placed about 
six feet beyond the gauze, and taking bromide paper 
positive contact pnntB of these negatives, using a 
Lumino phor Lem btfolio ’ as the source of contaet 
illumination 

In conclusion, it may be of interest to direct 
attention to an interesting optical effect obtained with 
squared paper - black lines on a white surface On 
looking at this surface perpendicularly and moving 
the eye to different parts of the surface, the inter 
sections of the black lines appear to havo white centres, 
and one gets an impression of two perpendicular seta 
of white diagonal lines over the surface—the (11) 
‘planes of the lattice Tho effoct is more pronounced 
by observing tho squared paper (card is preferable) 
at grazing incidence, and in tne appropriate orienta¬ 
tion of the card, when one lias no difficulty in observ¬ 
ing white lines ’ crossing tho card in the directions 
of the (1 1) ,(2 1), and (3 1) ‘planes 

Robkbt W Lawson 

Physics Laboratoiy, 

University of Sheffield, 

Sept 1 

Chromosome Behaviour of Triplold (Enothera. 

In two reoent issues of NaTubs, Darlington 1 and 
Oates * have entered into a discussion of synapsis m 
triploid (Enotheras The root of controversy lies m 
the novel observation and interpretation of Catche- 
aide * that a continuous rrngof 21 chromosomes was 
formed in a tnploid plant Having been engaged for 
the past two years m an investigation dealing with 
the genetics and cytology of tnploid (Enotheras, I 
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have naturally focused my attention on all published 
accounts of polyploidy, particularly those which deal 
with chromosome behaviour in trtploids At the 
suggestion and under the guidance of Prof Q H 
Shull I undertook the studies of tnploid (Enotheras, 
the origin of which he has described in a recent paper 4 
Fifteen tnploids were turned over to me in the fait of 
1928 and their oytology was studied I have since 
then made oytologioal analyses of buds of tnploids m 
the summers of 1929 and 1930 The tnploids studied 
in the last two years have all been denved from pure 
(E Lamarckvma As the chromosome behaviour in 
tnploid (Enotheras has become an issue of lively 
interest, I report here such observations as are per 
tinent to the fundamental point under discussion 
My observations were based on paraffin sections 
stained with Heidenhain s iron hsematoxylm and on 
smear preparations of pollen mother cells stained 
with iron Brazilin * My microscopic preparations 
have been examined both by Prof K G Conklin 
undei whose supervision I have acquired my cyto 
logical technique and by Prof Shull 

In miorosporogenesis of tnploids it can be frequently 
observed that rows of pollen mother cells in different 
phases of mitosis occur in the same bud Not rnfre 
quently also, pollen mother cells in various stages of 
cell divisions are found in a single anther segment 
This condition enables one to tra 
the various phonos of meioeis Mioroscopio slides, 
particularly the paraffin sections are now available 
—Inch show the stages from early presymzesis up 
to the reconstitution of daughter nuclei I have ob 
served that the threads issuing from the synizetic 
knot arc single m Natuie, as evidenced by the pre 
sence on them of a single row of chromomeres In 
the second contraction stage the pachytene threads 
also remain single and later the chromosomes are 
formed as single segmented bodies invariably con 
neoted end to end, and undoubtedly conjugation has 
occurred in telosynaptio fashion This arrangement 
of chromosomes is m many instances especially the 
Y shaped (tnvalent) chromosomes in agreement with 
the earlier account of H&kansson, 1 and it confirms 
some of the observations which were made by Darling 
ton 1 on Catcheside b slides 

In my tnploids are shown two or more chains open 
or olosod to form rings, Y shaped tnvalents, unpaired 
chromosomes, and single pairs of chromosomes m the 
form of rings These nng pairs generally encircle the 
long axis of the chain All prophase spiremes seem 
to be characterised by the presence of tnvalents which 
are formed in vanous shapes the predominating one 
being Y shaped The open chains are often branched 
at one end with from 1 to 2 chromosomes in a branch 
In no case could it be observed or even inferred that 
the 21 chromosomes were all united in a single circle 
Paraffin sections and uncut oells of smear preparations 
gave essentially identical results The vanous types 
of chromosome rings and configurations persist m the 
formation of multipolar or bipolar spindles at meiotic 
metaphaso At metaphase plate they aline them 
selves in the < haraotenstio ugzag manner of other 
CBnotheras, and the plate shows two or more otroles 
or chains interlacing with one another In anaphase 
the chromosomes seem to orient themselves at hap 
hazard with respect to the poles to which they move 
In this chromosome separation two members oom 
posing the tnvalent move to one pole and the third 
to the other 

It is not within the scope of this short account to 
discuss the interpretations of the chromosomal con 
figurations here described Suffice it to put en record 
at this time that the chromosome associations, espeoi 
ally the tnvalent forms, are quite characteristic of 
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m elo n s m (Enothera tnploids A fuller preliminary 
aocount of these investigations is appearing in the 
American Natural tM 

Josft M Cai 
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Moving Striatlons in Positive Column In 
Rare Gases 

It is now well known that the visually observed 
uniform positive column m rare gases is in reality 
discontinuous consisting apparently of a senes of 
uniformly spaced moving striatums which travel from 
anode to cathode 

I have (winted out the following facts in connexion 
with this phenomenon 

1 The light emitted does not exhibit the Doppler 
effect even when observing the fuatest flashoa moving 
up to 10* cm /sec at the lower pi ensures (Proc Lamb 
Phil Soc Jan 1925) 

2 At any particular gas pressure there are at least 
four types of flash which chango one to another in 
a definite manner (Proc 
Leeds Phxl Soc 1930) 
with changing current 
being all independent of 
external inductance and 
capacity 

3 For one type of 
flash the velocity in the 
body of the tube is 
approximately propor 
tional to the reciprocal 
of the pressure and is 
little dependent on cur 
rent ana tube potential 
(Bee, however, 2) 

4 The current vans p ro l 

turns m the circuit are 

roughly about one per oent of the whole—an interest 
mg wave form being associated with this current 
variation 

I have now formed the opinion that there is a good 
deal to be said for supposing this phenomenon to be 
due to a regular sequence of dark spaces travelling 
at constant speed in a uniform positive column away 
from the anode It is clear that such a hypothesis 
would be in conformity with 1 and 4 above 

An additional experiment whioh I have just per 
formed attempts to follow the ‘ flashes' right up to 
the cathode—which was a dull emitting lime ooated 
filament placed on the axis of a quarts tube 

The photograph here reproduced (Fig 1) is of the 
discharge in argon The intense white line XY is 
the uniform positive oolumn photographed directly, 
punotuated at X and F by two obstacles 10 cm apart 
for reforenoe purposes On the left at If is an isolated 
button at fight, the negative glow surrounding the 
cathode The Faraday dark space is just to the right 
of E, the anode being out of sight on the extreme right 

Above XY is the photograph on the same plate 
of the same discharge viewed in a mirror rotating 
with axis parallel to the tube 

The inclined white streaks are the hitherto named 
moving striatums Their steepness is a measure of 
their speed It will be observed that in the region 




NATURE 


471 


September 27, 1930] 


above XY —away from the external electrodes— 
their speed is oonstant as shown by the constancy of 
D wherever taken in this region Nearing the oathode, 
however, the separation shrinks to O, then to B, the 
atnationa approach closer to each other, lose speed, 
but, it is noticed, never cross the Faraday dark space, 
the edge of whioh they approach in an asymptotio 
manner It is important to notice that at the instant 
one stnation has merged its identity in the edge of 
the Faraday dark space its successor is a distance 
behind of B equal to A, the Faraday dark space width 
The following table shows the approximate equality 
of these two distances at different gas pressures 




Travelling 
darkspaoe 
lengtfiln 
body at tabs 
(D In pboto) 


2 The acidity queous extract of infected 

leaves sampled at dawn that is immediately after 
loss of starch is greater than that from healthy leaves 

3 Local absence of starch in the leaves, even 
during the day appears to precede the appearance of 
mosaio symptoms 

4 The freshly discoloured chlorophyll appears to 
react with copper salts regenerating a green colour 

0 At a later stage of mleotion some days or weeks 
after typical mottling has appeared a marked 
accumulation of starch is found in parts of the infected 
leaves and complete absence in other parts 

6 No definite evidence has yet been obtained as to 
the relative respiration rates of infeotod and healthy 
leaves 

While not desiring to attach undue importance to 
these results we venture to suggest the following 
sequence of metabolism 

Starch 


1 19 


Ihe numbers m the pressure column are the 
voltmeter balance readings in the usual Firam gauge 
circuit and are only mrludod to indicate the trend of 
pressures employed R Whiddinqton 

Physics Laboratories 
University of Leeds, Aug 30 


Aucuba or Yellow Mosaic of the Tomato 
A Note on Metabolism 

The metabolism of tomato plants infected with 
aucuba mosaio disease is being studied at the Cheehunt 
Experimental Station and a number of interesting 
results have been obtained The following appear to 
be fairly well established under the conditions of our 
experiments 

I In the early stages of infection the removal of 
starch from the leaves of a plant placed in the dark it 



„_„_ at the points of mfeotion, 

whioh show a marked local inhibition of starch re 
moval, often surrounded as a transient phase by a 
■one of accelerated removal At this stage starch 
formation in the light does not appear to be affected 
The local inhibition is followed at a later stage, often 
about fourteen days, by the removal of starch over 
a larger area of the inoculated leaf, slight yellowing 
of the chlorophyll, and a failure to form starch, over 
this area in the light 
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^ Chlorophyll ^ 
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This viow agiees with all the observed facts as we 
know them, such for example os the different type 
of winter and Hummor symptoms the effect of 
nitrogen, darkness, and other factors on infected 
plai 

While mui h of the work must bo repeated undei 

_critical conditions the above results appear of 

sufficient interest to bo recorded at this stage 

Bernard D Boi-ah 
W If Bewlky 

Experimental and Research Station 
Cheshunfc Herts 
Aug 27 


Photographic Sensltisera for the Infra-Red 

A statement which has been circulated recently 
(compare Natubf Aug 9 p 218) that the late 
developments in the technique of .infra red photo 
graphy have come largely from the needs of the 
motion picture industry is not accurate and 1 think 
it is worth while to have the record correct 

The making of sensitising dyes for the extreme red 
seemed to have reached a limit about 1907 with the 


made until Adams and Haller at the Bureau of 
Chemistry in Washington discovered kiyptooyanme 
in 1919 The Bureau of Chemistry was at that time 
working on sensitising dyes with the general view of 
making improvements m the preparation of dyes for 
photograpnio purposes Kiyptooyaiune was utilised 
byW H Wright for his photographs of the Yosemite 
Valley from Mount Hamilton and later for his photo 
graphs of Mars Its first use m the motion picture 
industry was by J A Ball, who used it for sensitising 
motion picture film for making imitation night scenes 
Kryptocyamne was not of much value m spectra 
rropy, its Sensitising power being limited to the region 
below 8000 A , in which region meyaune w 
known to be effective 


s already 



472 


NATURE 


[September 27, 1930 


Improvements in methods of sensitising with krypto 
cyanine have now made aenal photography possible 
with it, and the photograph of Mount Ranter at a 
distance of 227 miles referred to in the note m Nature 
wan made on kryptoeyamne sensitised film 

In a preparation of kryptoeyamne, Dr H T 
Clarke in 1928 found another dye to be present, which 
was separated and found to have sensitising power for 
the extreme infra red The name of neocyanine was 
given to this dye, and it is by the use of neocyanine 
that the advances m spectroscopy have been made 
The discovery of neocyanine had thus nothing to do 
with the demands of the motion picture industry It 
was an accidental discovery resulting from the manu 
facture of kryptoeyamne, which was being used 
chiefly in miscellaneous scientific work The maxi 
mum sensitising power of neocyaiune is at 8300 A , 
its sensitising power begins to fall off rapidly at 
9000 A , but with long exposure through screens, 
spectra can bo photographed beyond 11,000 A Sinoe 
its discovery, improvements have been mado in tho 
use of the dye, and modifications of it have been made 
which are muoh better for sensitising than that 
originally produced A great deal of research has 
also been done in the hope of finding other sensitisers 
for the infra red, both before and since the disoovery 
of neooyanine, but up to the present, no dye has been 
found which is more effective for the infra red region 
than neocyaiune C E Kenneth Mfeb 

Kodak Research Laboratories, 

Rochester, N Y , Aug 21 


Vitamin Content of Marine Plankton 
The appearance of the letter in Nature of hopt 13, 
by J C Drummond and E R Gunther, on the vita 
nun content of marine plankton, simultaneously with 
the r6sum4 on p 423 of the same issue, of the paper 
by G Belloc, R Fabre, and H 8imonnet on the study 
of plankton sterols, stresses the importance of a know 
ledge of the vertical distribution of plankton animals 
in the sea It is a general rule that most of the plank 
ton animals in Plymouth waters m sunny weather 
during April, May, and June live at depths below 10 
to 15 metres, thus presumably avoiding the layers in 
which irradiation is likely to take place In July, 
however, a definite change comes over the plankton, 
certain species previously only to be found m the deeper 
layers becoming abundant right up to the Burface 
itself, this condition persists throughout July, August, 
and perhaps September This soems significant in 
view of Belloc, Fabre, and Simonnet a findings that the 
sterols collected in July were found to be biologically 
active, whereas those collected in April only acquired 
biological activity after irradiation 

F S Russell 

Marine Biological Association, 

Plymouth 


Mortality amongst Plants. 

On the Cretaceous plateau that occupies so much 
of East Devon (800 ft 900 ft) beech trees flourish in 
considerable numbers The roads crossing the up 
land are separated from the adjoining enclosures by 
massive earth banks that are quite remarkable for 
their breadth and solidity, some being upwards of 
twelve feet w breadth and six to eight met in height 
On these banks beech trees usually grow, and in some 
instances form a continuous avenue Between the 
roads and the banks are shallow ditches, and m the 
late spring the bottoms of these ditthes are com 
pie tel y green with the first true leaves of seedling 
beech None of these come to maturity, as they are 
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browsed off by rabbits Even in the enclosed 'rough 
lands ’ beech seedlings exist in abundanoe, but only 
where some protective environment occurs does tho 
seedling achieve maturity The mortality must be 


The seedlings of Ptnua rylvestru offer a complete 
contrast Extensive plantations of this tree exist all 
over the upland plateau, the woods frequently tnir 
rounding waste common land The seeds find their 
way to the open commons and the seedling plants 
practically all reach maturity, so that in a very short 
space of time a piece of open common land becomes 
a Scots pine wood It is obvious that in this case the 
resinous excretion of the plant preserves it from the 
attacks of the hordes of rabbits inhabiting the district 
Seedling oaks are rarely seen in any quantity how 
ever prolific the autumn crop of acorns may have 
been The oak in this district is principally a tree of 
the lowland, and in the autumn the droves of pigs 
from the numerous farmsteads effectually clean up 
the supply of dropped acorns around the enclosures, 
and very often m the country lanes also 

G T Harris 


Butkerell, F Devon 


Noise Associated with Lightning 

The thunderstorm which burst upon Petersfield on 
the night of Aug 29-30 was aocompamed by an un¬ 
usual effect on tne electric lighting system in a house 
on Bell Hill, distant 11 miles from Stoner Hill, where 
the same storm was observed by Capt C J P Cave 
(Nature, Sept 13) 

The lightning was first noticed shoitly after 9 pm, 
and flashed incessantly every ten to thirty seconds, 
but was not at its nearest to Bell Hill until 1 A m to 
2 am, when, to judge from the interval of f- 4 
second between the flash and the thimder, a storm 
centre was within COO feet 

At the time of observation there were no lights 
burning m the house Simultaneously with the 
nearest lightning flashes, an electric light bulb, hang 
mg from the oeiling, emitted a bluish green light, 
which flickered and quivered in correspondence with 
the lightning This was accompanied by a chok m 
a small pear switch of the lamp in question Thunder 
followed the click, after an interval Other bulbs m 
the same circuit appear to have been unaffected, 
which may perhaps be due to the better insulation of 
their switches It was next found that the current 
had faded, and we afterwards learnt that the supply 
throughout the whole of Petersfield was interrupted 
at approximately 12 60 a m owing to a surge on the 
high tension line 

It is suggested that a ourrent of electricity, induced 
in the mains, jumped the switch and lllumuiated the 
lamp M H D Gunther 

E R Gunther 

White House, 

Bell Hdl, Petersfield 

A Cypriote Threshing Sledge 

In your notice of Mr Homed's description of the 
Cypriote ‘ dukam ’ or tnbulum ’ m the Research 
Items m Nature of Aug 23, it is stated that “ In 
some parts of Spam and the Canary Islands it is in use 
without the flints aa the straw is required whole ’ A 
specimen that I saw at work near Burgos was well 
provided with Amts, which like thoee in Cyprus are of 
Miocene age It is known as a ‘ tnllo ’ 

John W Evans 

62 London Wad, 

London, E C 2, 

Sept 15 



September 27 , 1930 ] 


NATURE 


473 


Recent Hydro-Electric Developments in Northern Italy. 

By Dr Brysson Cunningham 


I N a preceding article (bept 6, p 371), attention 
was directed to an essential difference m prin¬ 
ciple governing systems of hydro electnc develop 
ment in the Alps and m the Apennines, distinguished 
in general terms as stations of high and of low alti 
tuae Although my tour in Italy was confined to 
the northern provinces, and an opportunity was 
not forthcoming for inspecting developments actu 
ally among the Apennines, yet the installations 
visited within the Alpine region did, as a matter of 
fact, present certain characteristics of low altitude 
stations, thatistosay they were in some cases more 
dependent for supplies of water on rainfall and nver 
flow than on the molting of ice and snow in glaciers 
The first installation inspected was that which 
constitutes the main source of energy of the So 
cietA per l’Utihzzazione delle 
Forze Idraulicho del Veneto 
itself a branch of the great Societa 
Adriaticadi ElettricitA which is 
one of the largest m Italy and 
among the most important in 
Europe It supplies cumnt to 
a region of considerable extent, 
covciing the whole of north 
eastern Italv comprised m the 
provinces of the three Vimtias 
and Emilia and stretching from 
the shores of Lake Garda to the 
confines of \ ugosla via The 

undertaking derives its principal 
water supplies jointly from the 
River Piave and Lake Santa 
Crow and devtlops power in a 
senes of five stages from summit 
level at Lake Santa Croce to the 
outfalls at Caafcelletto and Caneva 
where the discharge from these 
stations finally passes into the 
River Meschio which convoys it to the sea Hie 
power generated is transmitted at tensions of 70 
to 120 kilovolts to the towns and cities of the 
distnets served 

Lake Santa Croce, with its surface area of 8 
square kilometres and its content of 120 million 
cubic metres of water, is one of the most capacious 
natural storage reservoirs in Italy Together with 
one or two smaller Bheets of water among the lower 
slopes of the Venetian Alps some 40 miles or so to 
the north of Venice, it bee adjacent to the upper 
basin of the River Piave, and there are indications 
that at some remote epoch it constituted part of 
the course of the nver in its passage from the 
Camio Alps to the Adriatic The formation of a 
moraine across the head of the lake has apparently 
resulted in blocking the passage, and the waters of 
the Piave are now diverted m a south westerly 
direction from a point in the nver some five miles 
above the town of Belluno Since this diversion 
took place, instead of feeding the lake as m pmes 
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past, the Piave has been receiving the overflow 
from the latter in periods of flood 
Advantage has been taken of these circum¬ 
stances to effect a joint service At or about the 
point of diversion above alluded to the level of 
which is some 1280 feet above sea lev el, the bed of 
the Piave has been intersected bv an earthwork 
embankment and masonry dam to be seen in Fig 1, 
with a combined length of rather more than half a 
mile The dam provides an overflow crest for a 
length of about 300 vards with a set of automatic 
adjustable wars for relief in times of heavy flood 
The water intercepted by the dam and weir is 
diverted into a canal on the eastern side of the nver, 
which partly in tunnel and partly m the open, 
conveys it a distance of six miles to the northern 


extremity of Lake Santa Croce there to augment 
the natural drainage into the lake and to raise the 
surface to a level which when the works in hand are 
completed, will bo 1266 feet above sea level and 
will permit by a lowering of the level to 1180 feet, 
of the utilisation of a supply of 120 million cubic 
metres of water for power purposes To this end, 
a long earthen embankment with (lav heat ting is 
in process of formation at the northern end of the 
lake 

At the south end of the lake, the water passes 
into a tunnel which has a connexion with the lake 
at the level of 1059 feet above sea level The 
tunnel is nearly 1} miles in length and it transmits 
the supply to the five pressure tubes, 8 ft 6 m m 
diameter, w hich enter the power house at Fadalto, 
where five groups of turbo alternators, each with 
a capacity of 24,500 horse power, are installed 
There are also two other pressure tubes belonging 
to an earlier installation, serving two groups of 
generators of 4000 horse power each A view of 
n2 
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~ _Santa Croce hydro electric installation dam an 1 Intake at the Piave 
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the power houses and pressure tubes is given in 
Fig. 2. In its complete development the new 
power station at Fadalto will possess a sixth unit 
of 24,000 horse power, making a total of 150,000 
horse power generation under a maximum head of 
348 feet. 

The water discharged from the tail race at 
Fadalto passes into another natural lake of much 
smaller size—Logo Morto, or Dead Lake—which is 
utilised as a storage reservoir for the next stage of 
descent. The Dead Lake oan provide 3 million 
oubio metres of water in the course of lowering its 
surface by 13 feet from 905 feet to 892 feet above 
sea-level. Leaving Lago Morto by a tunnel which 
is 2 miles in length, the water passes onwards to the 
power station at Nove, where there are four pressure 
tubes, 8 ft. 6 in. in diameter, connected up with three 
groups of generators of 22,000 horse power each 



and two groups of 8000 horse power each, making a 
total capacity of 82,000 horse power for the station 
under a working head of 321 feet. 

From Nove the water is directed into an artificial 
basin, designated Lake Restello, which has been 
formed out of a natural depression by means of a 
masonry dam. At its lower end, the supply under 
a head of 46 ft. readies the station of San Floriano, 
where there is a small installation generating some 
5000 horse power. 

Leaving San Floriano, the water, after passing 
through the little lake of Negrisiola, enters a long 
canal which, partly in the open and partly in 
tunnel, conveys it a distance of 5 miles to Castelletto 
and 9 miles to Caneva, the two terminal stations of 
the development, from eaoh of whioh the discharge 
pass e s into the River Mesohio, where, as a final duty, 
it serves to irrigate a district containing 36 million 
hectares. The stations at Castelletto and Caneva 
develop 5000 and 60,000 horse power respectively. 
Thus it will be seen that the senes of stations from 
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Fadalto to Caneva serve at the pr ese nt time to 
produce no less than 280,000 horse power, and with 
the extensions in view the total will shortly exoeed 
300,000 horse power. 

The whole undertaking, comprising some 25 
miles of waterway in canal, tunnel, river, and lake, 
with dams, shafts, buildings, and machinery, is a 
remarkable example of resourcefulness and tech¬ 
nical skill in overcoming natural obstacles and con¬ 
structional difficulties, such as beset in a rugged 
country the realisation of schemes for turning the 
forces of Nature to useful ends. The benefit to 
Italy of such undertakings is of the highest im¬ 
portance : every water horse power realised is the 
equivalent of about 6 tons of coal per annum, and 
the Piave-Santa Croce installation alone is capable 
of rendering unnecessary the annual importation 
of more than a million and a half tons of ooal. 

The supply of water being to 
a certain extent seasonal, there 
is inevitably a falling-off in pro¬ 
duction during certain winter 
months, and, accordingly, the 
Society Adriatioa di ElettrioitA 
has to fall back on a thermic 
generating station as an auxiliary 
for such periods as the hydraulio 
supply is insufficient. This station 
is installed at the now industrial 
port of Marghera, Venice, and in 
its present form is capable of pro¬ 
ducing 86,000 horse power, with 
provision for future expansion as 
the need for additional current 
production manifests itself. 

The second station visited was 
even more northerly than Santa 
Croce ; it is right in the heart of 
the Dolomites, but here again the 
local conditions have oonauoed to 
the utilisation of a water Bupply 
derived from reasonably continu- 
w iw Veneto ous river flow. The station be¬ 

longs to the Society Idroelettrioa 
dell’ Isarco, which is linked up with the SocietA Idro¬ 
elettrioa Piemonte, one of the leading Italian con¬ 
cerns. The River Isarco, a tributary ofthe Adige, has 
a catchment basin above the town of Bolxanoo! some 
3350 square kilometres. Hydrographic data col¬ 
lected over a period of about twenty years show that 
the mean winter flow (Nov. 1 to Mar. 31) ranges from 
30 to 60 cubic metres per second ; that the mean 
summer flow (April to November) ranges from 72 
to 90 cubic metres per second, and that the average 
for the year lies between 56-8 oubio metres and 72-6 
oubio metres. As theimean annual flow only occasion¬ 
ally (3 years in 19) falls below 60 oubio metres, it has 
been considered permissible to estimate that in con¬ 
junction with a working bead of 163*50 metres at 
Cardano, where the generating station is looated, 
a volume of electric energy amounting to 586 million 
kwh. is capable of realisation, and thu over a period 
of 7400 hours per annum reduces in round figures 
to 500 million kwh., of which 210 million kwh. an 
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The nvwr is bridled by means of a massive dam 
or embankment, ten mike north east of Cardano 
and a little more from Bolzano, containing a set of 
three large sluioes and a smaller sluice The main 
sluices have openings 15 metres wide, the small 
sluice an opening 4 metres wide Through the 
intake at the embankment, the water of the Isarco 
enters an accumulation and sedimentation basin 
with a serviceable capacity of 290,000 cubic metres 
excavated m fairly level ground on the right bank 
of the river and provided with discharge outlets 
into the nver capable of emptying it completely 

In the station itself are installed five generating 
groups of 45,000 horse power each and three groups 
of 14,700 horse power each, making an aggregate 
of about 270,000 horse power The maximum 
demand, or peak load, will absorb the full capacity 
of four principal groups leaving the fifth in reserve 
for the present The whole of the energy, except 
the 26 million kwh generated by the smaller units, 
which will be supplied to the State railway for the 
electrified line from Bolzano to Brennero, will be 
transmitted at a tension of 240,000 volts to the 
transformer station of C'lnlago, near Milan, and 
thence distributed throughout the provinces of 
Lombardy and Piedmont 

The exceptionally great power of the installation 
and the unusually high tension of the transmission 
lines make the Cardano station of the Someth 
Idroelettnca dell’ Isarco one of the most notable 
stations in Europe It is also remarkable as being 
the first plant in Europe working at so high a 
tension This outstanding enterprise was brought 
into commission during 1929, but at the time of my 
visit to the station at the end of May last, there w as 
still enough finishing work to be done to occupy 
several months 

The last station in my itinerary in Italy was the 
new Ponale installation in connexion with the 
utilisation of the waters of Lake Ledro, which bee 
rather less than 4 miles north west of the head of 
Lake Garda near Riva The Ponale is the natural 
discharge of the overflow from the first lake into 
the second and there is a fall of 1800 feet between 
the two Advantage had been taken of this fact 
by the municipality of Riva to construct a plant 
adjacent to the outfall at Ponale so early as 1894 
The plant was of small calibre and with gradual 
accretions only reached 2000 horse power m 1916 
The capabilities of the location were obviously very 
much greater and after the War considerable atten 
tion was given to the matter, the problem being 
whether to enlarge the existing station or to design 
an entirely new installation on hues of greater 
convenience and semoe 

Lake Ledro has an area of 2 1 square kilometres 
with a catchment basin at 106 square kilometres 
Its surface kvel is 654 metres above sea level, and 
it is fed by two subaqueous influents and two tor 
rential streams Its greatest depth is 48 metres 
and it has a oontent of 75 millions of cubio metres 
of water It is obviously of glacial origin, and is 
blocked at the eastern rad by a frontal moraine 
It acts, therefore, as a suitable seasonal reservoir 

The matter was settled by the action of the torn- 
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bined municipality of Rovereto and Riva, which 
with expert advice decided upon an installation with 
a power station at Riva, and the works were com¬ 
menced m November 1924 Discarding the old 
power station, a new conduit for the water has 
been formed by means of a tunnel 6 kilometres m 
length and 2 9 metres in diameter, running from a 
point near Mezzolago to an outlet near Riva where 
the water enters two pressure tubes of 1 16 metres 
diameter for transmission to the power house at 
the edge of Lake Garda below A view of the power 
house and pressure tubes is given in Fig 3 



The power generating plant consists at present 
of two sets of Pelton water wheels, each with an 
output of 30,000 horse power, ooupled to alter¬ 
nators of 21,000 kva capacity A third wheel of 
46,000 horse power coupled with an alternator of 
36,700 kva is in course of installation and nearing 
completion There is provision for a fourth unit 
The foregoing descriptions of plant and installa¬ 
tions, which, despite their individual importance, 
form but a small portion of the activities of the Italian 
nation m regard to hydro-electno generation, will 
enable some idea to be formed of the project* which 
are now m hand and are playing so important a 
part m the industrial and commercial development 
of the country 
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Present-Day Problems in Taxonomic and Economic Botany.* 

By Dr A W Hill.CMG.FRS 


T AXONOMIC workers have tended to fall 
into one of two categories, for to some a 
* species ’ has covered a wide range of forms 
grouped around a mean type, while others have 
taken a more restricted view and their species 
have represented far smaller and more sharply 
defined classificatorv units Both methods have 
been of value the broader view has had its 
advantage very often in relation to questions of 
geographical distribution, while the narrower one 
has caused us to inquire into questions relating to 
the origin of species themselves and the significance 
of so called vaneties ’ They have also nad their 
drawbacks, since in one case many matters relating 
to the influence of habitat, general conditions, etc , 
have not been fully appreciated while in the other 
the possibilities of hybridisation segregation and 
adaptation have usually received little or no 
recognition 

The intensive study of the flora of a region or 
of particular genera such, for example, as Rubus, 
Taraxacum, or Hirracium, has led in some cases I 
feel, to the adoption of a very narrow outlook, 
whuh has tended to detract from the importance 
of taxonomic work in the eyes of the younger 
botanists In the past, no attempt was made to 
study effects of light and shade or other environ 
mental conditions or to make cultural expert 
ments to test the validity or otherwise of the find 
Such experiments may involve controlled cultiva 
tion genetical research and very careful tabulation 
of statistics before full light can be shed on the 
true nature of what may have been regarded as 
a large compound species ’ or a host of small, 
closely allied micro species ’ 

Until I had the opportunity of visiting New 
Zealand I was not very gieatly exercised about the 
problems underlying the species question, and was 
content like others, to describe a new species from 
a single specimen I he extraordinary prevalence 
of hybridisation, however, in the New Zealand 
flora, seen under the able guidance of Dr Leonard 
Cockayne quickly made me realise how rash it 
would be to think of describing any New Zealand 
plant as belonging to a new species with only a 
single specimen before one Here, the n, is a large 
and vital problem which, to my mind, very greatly 
widens the interest and importance of our her 
barium studies, since problems relating to the 
possible hybnd origin of the plants we are dealing 
with demand careful study in the field, with \isits 
to the countries where the plants are native 

A somewhat parallel case, though of a different 
order, is afforded by the common mistletoe, Vtscum 
album Tubeuf gives an account of the races of 
Vtscum album which are definitely associated with 
particular host plants Three definite phywolo 
logical races, however, are clearly marked (1) the 
form which is found on deciduous trees, (2) that 

is K (Botw) * tbe 


associated with the silver fir, Abie* pectinate and 
other species of Abies, and (3) the form parasitic 
on Pinus sylvestns P Lancia, and P montana 
The races are so far distinct that seeds of the 
pine form ’, for example, will not grow on the 
apple or fir and vice versa Physiologically, 
therefore, they are distinct, though morphologically 
they cannot lie separated A ease like this suggests 
that wo may be witnessing the advent of three 
species from one, and that eventually morphological 
differences may also become evident 

The vegetation of South Africa supplies some 
taxonomic physiological problems of a luce nature, 
which up to the present have not been satisfac¬ 
torily solved These relate to the difficulty of 
differentiating between two or more forms of the 
same species w hich, though distinct physiologically, 
cannot be separated on any structural characters 
Several such physiological strains are now known 
in South African species of Pentzia and Salsola 
Thi re are tw o strains of Salsoia glabrescens, whioh 
grow sidi bysidi One of these plants with purplish 
red young twigs is cloudy grazed while the othi r 
in whnh the young twigs always appear to be 
pale coloured remains untoucht d b\ c attli or 
sheep itil there is nothing else to eat It would 
be of great interest therefore ooulel we dia 
how the animals art able to distinguish the palat 
able from the unpalatable form since we might then 
become as acute as they appear to bo in appreciating 
the significance of fine distinctions 

Then again there art puzzling problems con 
nected with the oharactei of certain species on 
different types of soil m South Africa for a species 
may be a useful pasture plant on say a red loamy 
soil, yet when the same species crowing on tufa 
ceous limestone, is eaten by stock, a heavy mor 
tality may result 

It is aLo very remarkable that the Indian lac 
insect (Coccus lacca) has directed our attention 
to tho existence of two physiological forms of 
Schleichera tnjuga (Sapindaceae), and to two forms 
of Butea frondosa (Lcgummos®), upon one of which 
it feeds while the other it does not touch yet the 
botanist is unable to separate them in either case ' 

As it is so desirable that the importance and 
value of taxonomic work m its widest sense should 
be better appreciated m our schools and umversi 
ties I think it is worth while to Bay something 
as to what is now impbed by taxonomy in the 
light of modem developments, in the hope that 
taxonomy, combined with ecology, may again 
occupy a prominent place m the studies of our 
developing botanists 

It is true, of course, that the taxonomist must 
know his plants and must be able, with careful 
training, to use to the full his powers of observa 
tion and deduction, so that he can appreciate 
small differences, weigh evidence, and draw up 
descriptions m comparison with allied species, etc , 
but he will not go very far if he stops there 
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That we are appreciating now the problems sur¬ 
rounding every species which we are able to 
examine critically, through studying it in the field, 
and if need be under cultivation, is a healthy sign ; 
for it is, I think, clear that the taxonomist, in 
undertaking experimental and field studies, will be 
able to throw muoh light on the 1 origin of species 
and on the meaning and importance of the so-called 
‘ variations ’ which such experimental study reveals. 

This seeking after truth by means of experiment 
is not exactly a new development, though it may 
be claimed that the conception and planning, 
during the past few years, of new lines of inquiry 
has raised the status of these experiments to the 
definite plane of research. Isolated experiments 
to test the persistence of individual forms, varieties, 
or species have been made since Linnseus’s day, 
but it is only in recent years that they have been 
carried out under careful control. 

The classical experiments of Gaston Bonnier are 
well known Darnel and F Krasan have also pub¬ 
lished papers recording the direct influence of the 
environment on plant characters, but it is when 
we come to the work of Tureason in Sweden and 
Clements and Hall in America that the importance 
of transplant work to taxonomists, geneticists, and 
ecologists can be fully understood Tho value of 
Turesson’s work may be said to be that be has been 
able to come to conclusions as to the different types 
of variation shown by the plant he has observed, 
both growing wild and under cultivation, and has 
been able to demonstrate that in some eases they 
are of a heritable nature, while in others they are 
merely fluctuations. 

These new lines of research, whioh bring together 
ecology, genetics, and taxonomy, are now being 
actively pursued at Potteme. Thanks to the kind¬ 
ness and keen interest of Mr E. M. Marsden-Jones, 
tho experiments are being made by him in his garden 
at Potteme, near Dovizes, in co-operation with Dr 
W. B. Turrill Four large raised beds have been 
made side by side, and each has been filled with a 
distinct type of soil—clay, chalky clay, calcareous 
sand, and non-calcareous sand. On each type of soil 
twenty-five individuals of each of six Bpecies are 
now being grown, all being of known genetic origin. 
Climatic conditions are being recorded, and full re¬ 
cords of all features connected with the growth and 
behaviour of all the plants on the different soils are 
being kept. The species transplanted are Centaurea 
nrrnomhs Jord., SUene vulgaris Qarcke, S. marttima 
lu, Anthyllis vulneraria L , and Plantago major L., 
while during this year Fragaria vesca L. has been 
added. It is interesting to find that the most 
obvious changes are taking plaoe in SUene vulgaris, 
8. marttima, and Plantago major. 

Centaurea nemoralis does not at present appear 
to be plastic ; SUene vulgaris is slowly plastio under 
certain edaphio conditions; 8 . marttima is decidedly 
more plastic than its congener ; Anthyllis vulneraria 
is not plastio, and is not capable of survival under 
a wide range of edaphio conditions, and Plantago 
is exceedingly plastio. 

addition to what the taxonomist is seeking 
to disoover from this intensive study of plants 
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by means of ‘ transplant experiments', he is also 
anxious to elucidate the problems associated with 
certain 1 critical ’ British and European genera, 
such as SUene, Centaurea, Rubus, Taraxacum, and 
Hieracium, in which botanists have described a 
multiplicity of species. 

In the case of Rubus also it seems likely that 
carefully controlled experiments would possibly 
reveal the fact that habitat or hybridisation, rather 
than a ‘ fixed ’ type, was the raison d’etre of several 
‘ species ’. Whatever research may reveal in these 
genera, it has been shown m Centaurea that at 
least three descrilied ‘ species ’ are of hybrid nature, 
for exact counterparts of Centaurea jungens Ougl., 
(\ pratensis Thuill, and C. Drurei C. E Bntt. 
have been artificially produced at Pottorne. 

An important development, arising out of the 
more intensive study of wild species and possible 
hybrids and the associated genetieal work and 
controlled cultivation which is so pregnant of far- 
reaching results, is the need of greatly extended 
herbarium records and field notes For genetieal 
work to be of permanent value it is essential that 
ample material of the parent plants and their 
offspring should be preserved for reference ; and in 
the case of assumed wild hybrids, representative 
specimens of the parents and of all the linking 
forms are required l am glad to say that at Kew 
wc have now established special ‘ herbaria ’ for 
genetieal specimens and for hybrids, where speci¬ 
mens forming as complete a set as possible are kept to¬ 
gether, apart from the general herbarium collection. 
We have also formed a collection of fruits and 
seeds, which it is hoped in course of time will be 
as comprehensive and complete as is the collection 
of the vegetative and floral specimens in the general 
herbarium. 

Now let me turn to some problems on the 
economic side Tn the first place, I would direct 
attention to the interesting observations made 
by Dr. A. B. Stout and otheis on the flower 
behaviour of Avocados, Persea graltsaima Gaert. 
(Laurace®). These afford an excellent example 
of the assistance that the botanist can render 
to the grower and of the practical application 
of a remarkable botanical phenomenon of great 
scientific interest. 

The Avocado pear bears hermaphrodite flowers, 
but they exhibit a daily rhythmic alternation of 
sexes reaching maturity for the entire plant. This 
synchronous dichogamy apparently reaches a per¬ 
fection of phsviological regulation to ensure cross- 
pollination unknown in any other group of plants. 
All the flowers that may be open at any one 
time, on trees of the same clonal variety, are in 
cither the female or the male condition. If the 
trees belong to one of tho varieties placed in 
‘ Class A ’ by Stout, of which the Taylor variety 
is taken as an example, the flowers when they first 
open in the morning are found to be functioning 
as females with a receptive stigma, but the anthers 
are not yet mature. About midday these female 
flowers close, for none but flowers in the female 
state are open on the trees, and another set of 
flowers then opens in the early afternoon, normally 
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without any overlapping, so that there are never 
on any tree of ‘ Clam A ’ flowers in the male and 
flowers in the female condition open at one and 
the same tune These afternoon flowers are found 
to be in the male condition with the stigma 
withered , the anthers are in an upright position, 
with their valves open and shedding their pollen 
Careful investigation of trees of ‘ Class A ’ has 
shown that the flowers, when they first open, func 
tion as females for some four hours m the forenoon 
they then close about midday, remain closed all 
night and all the following morning, and reopen 
on the afternoon of the Becond day m the male 
condition Self pollination of individual flowers is 
thus rendered impossible by this sex alternation, 
and since there is normally a definite time interval, 
about midday, when no flowers on trees of the 
same Class r are open cross pollination on the 
same tree or between different trees of the same 
clonal variety can rarely occur 

This rhythmic phenomenon is all the more 
remarkable because there is an entire reversal of 
the process just described in othor clonal varieties 
and individual seedlings which Stout places in his 
‘ Class B ’ In trees belonging to Class B ’ the 
flowers are m the male condition when those of 
‘ Class A have their stigmas receptive and are 
female when the pollen of Class A f trees is being 
shed These reciprocating changes in sex thus 
provide the opportunity for mutual cross nollina 
tion between the trees of (lass A and those of 
Class B’ The practical application of this dis 
covery scarcely needs pointing out, but it is clear 
that an orchard planted with trees of only one 
variety is not likely to yield a rich harvest of fruit 1 
With regard to pistachio nuts which are grown 
as a crop m California, the problem facing the 
plant breeder, if he is to satisfy the grower, is to 
produce varieties bearing nuts which crack natur 
ally If varieties are produced the nuts of which 
have to be cracked by hand, they are of no value 
commercially, since the labour cost involved in 
cracking by hand m the United States is pro 
hibitive if the nuts are to be sold at a profit! 
Fortunately, scientific research has now produced 
the desired artiolo, and those who delight m pis¬ 
tachio ices, etc , can rest assured that they are 
coloured and flavoured by the genuine article and 
not by some synthetic product 
Limes, again, the staple industry of Dominica, 
present a cunous and difficult problem The 
wither tip disease has made it imperative to carry 
out experiments with the object ox producing races 
or varieties immune to the disease 
There seems good prospect of success attending 
these efforts Dominica, however, is very hilly, 
and the hme bushes are grown on such steep hill 
aides that hand picking of the fruit would be well- 
nigh impossible The lime of commerce has the 
useful habit of shedding its fruit when npe, so 
that the Dominican peasant merely has to go and 
ooUeot the fruit under the trees or bushes The 
problem before the plant breeder, therefore, is to 
produce a lime which not only is immune to 
disease but will also shed its fruit when npe 
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Unless this second essential can be attained, the 
new vanety is of little or no commercial value 
Dr Walter T Swingle’s researches on the pollina¬ 
tion of the date palm (Phcentx dadyUfera L) are 
of great interest ‘ Each species of Phamix seems 
to have determined its peculiar action m ripening 
the fruit of the date palm Hie amazing thing is 
' that the pollen of the huge Canary Island palm 
used on the date palm produces a small seed, quite 
different from the ordinary date seed, and small or 
medium sized fruit that ripens late, whereas the 
tmy palm P Boebehnu, which has the smallest 
seeds of any Phoenix, when used to pollinate the 
date palm, causes the formation of large (feeds, and 
makes large dates which npen extremely late ” 
The economic importance and scientific interest of 
those discoveries need no comment 

Systematic botanists in the past have, I think, 
been rather too apt to regard the ‘ species ’ they 
have described as fairly definite units, recognising 
and recording from time to tune varieties ’, but, 
as I have said earlier, frequently without sufficient 
material to enable them to Bay what such varieties 
really represent, or how constant and definite they 
may be In some cases they may be the bo called 
Jordanons ’, while in others, no doubt, as we are 
beginning more fully to realise, they are the 
resultants of hybridisation For the majority of 
plants tho occurrence of such vanetal ’ forms 
appears to be of little more than purely scientific 
interest, and they may be passed by with only a 
casual comment 

When, however, almost any plant oomoB into 
the limelight of applied botany and is found to be 
of some economic value then the importance and 
significance of vanetal differences at once become 
apparent A few cases may be cited in illustration 
Para rubber (Hevea brasxlxensie) is considered to 
be a good botanical species, but a careful examine 
tion of the trees now being grown m plantations m 
the East reveals a number of forms, very similar as 
regards their morphological characters, but showing 
marked physiological differences, especially with 
regard to the yield of latex 
A similar problem, where the systematic botanist 
requires the assistance of his economic colleague, 
has recently been investigated in Australia by 
Messrs Penfold and Momson This concerns the 
oil yielded by Eucalyptus dives Schmur E dives 
is a species easy of botanical determination, and is 
of economic value for its oil, which has a pipentone 
content of about 46-60 per cent, which is used for 
I the manufacture of thymol and menthol Oil has 
been obtained yielding only 6-16 per cent of 
pipentone—morphologically, however, the trees 
! were true E dives —while others contain oil with 
less than 6 per cent pipentone and 46-76 per cent 
cineol It might be thought that ecological con¬ 
ditions are conoemed in these stoking differences 
—for a typioal form and three distinct physio¬ 
logical varieties have been recognised by their oil 
characters—but the type form with 40-60 per oent 
pipentone has been found growing alongside the 
vanety B, containing only 10-20 per oent pipentone 
with 26-60 per oent oineol Here, then, is an 
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interarting piece of investigation which brings the 
botanist into alliance with the chemist. A similar 
problem exists with regard to camphor, where, as is 
well known, two, and perhaps more, physiological 
varieties exist in the species Cinnamonwm Cam- 
phora, which botanists are unable to separate. 

Then again, the tung oil trees, Alewitea Fordii 
and A. montana, the seed of which yields a very 
valuable drying oil, are now being introduced 
through Kew and the Imperial Institute to all 
suitable Dominions and Colonies. In these trees 
the flowers are borne in clusters, and each flower- 
duster usually consists of a large number of male 
flowers surrounding a single female flower. It was 
noticed that certain trees bore two or three female 
flowers in each inflorescence. Selected seed from 
this ‘ multiple-cluster ’ type appears to transmit 
this characteristic, and trees showing this favourable 
variation may thus be expected to crop more 
heavily and yield more oil than trees with only 
one female flower in the cluster. 

The problem, therefore, which may arise is 
analogous to that which confronts us with Para 
rubber in the matter of latex-yield or with cacao 
as regards permanent poor-yielders and permanent 
heavy-yiolders Cases suoh as these, and there are 
many others of a like nature, afford an apt illustra¬ 
tion that economic and systematic botany can pro¬ 
vide romances, possibly of more scientific interest to 
the botanist than to the commercial planter, but of 
so great material importance to the latter that the 
botanist lookB to the man of affairs for the financial 
assistance to help him to discover their solution. 

This brief summary will suffice to show that we 
are living m an era of progress and development, 
and that we are alive to the opportunities offered 
of widening our outlook and our interests in the 
domains of taxonomic and economic botany. As 
I have hinted earlier, our studies in taxonomic 
botany, to be living and of practical value, need 
to be transported from time to time from the 
herbarium to the field In this way only can we 
realise fully the extent and character of variations, 
the effects of soils and climates, and the prevalence 
and significance of physiological races. 

By the widening of our horizon through travel 
and by means of vegetational Btudies in the field, 
I feel myself on sure ground in maintaining that 
we are thereby more efficient, more enlightened, 
and more useful taxonomists, both in the pure and 
applied directions, than if our studies were strictly 
confined to the examination of the dried and 
mounted specimens in a herbarium. 

Vast and enthralling as is the prospect, we 
seem somewhat to have failed to attract a suffi¬ 
ciency of able recruits. If this is bo, then we must 
needs look for the reason. We may and, in fact, I 
think we are apt to say, like the ‘ children sitting 
in the market-plaoe ‘ We have piped unto you 
wad ye have not danoed ’; but with whom does 
the fault lie ! May it not be, as regards taxonomic 
botany, that we have piped on a wrong note, that 
‘ we have * in fact ‘ mourned ’ in a minor key, and 
have failed to pitch our tune on the high note of 
enterprise and endeavour t * 
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Need I say I refer to the millstone of nomen¬ 
clature, which encumbent and weighs down the 
neck of the systematic botanist The theme itself, 

‘ taxonomic botany ’ in its widest sense, is full of 
charm and interest, but it has been so obscured 
that many have failed to bo attracted by the 
grandeur and harmonies of its melody. Much of 
our failure to attract disciples is due, I fear, to 
the misplaced activities of those whom I might 
oall our taxonomic ‘ Scribes and Pharisees who 
have tended to substitute the shadow for the 
substance It remains for us to point the way 
and bring the labourers into the vineyard. 

Wo are hampered to-day m our pursuit of 
scientific research by the all-important and inter¬ 
dependent problems of recruitment and remunera¬ 
tion With regard to recruitment—and naturally I 
am speaking only with regard to botaniral science— 
are we fully satisfied with the efforts, laudable as 
they are, that are being made in our schools and 
universities, for training the rising generation in 
biological science 1 A good deal has been said 
recently about the advantages and disadvantages 
of early specialisation in science in the schools, at 
the expense of a more ‘ liberal ’ education. We 
realise that the last years at school arc the time 
for laying the foundations of a sound education, 
and it is certainly a debatable matter whether the 
now prevalent severe competition (1 might almost 
say scramble) for scholarships at the universities 
is not, after all, detrimental to the recruitment 
of those who should develop into the scientific 
naturalists for home and overseas appointments 

There is no question that the scientific training 
now given in many of tho schools of Great Britain 
is of a very high order, and that it is given with the 
most splendid enthusiasm. But nevertheless may 
we not, owing to competition between school and 
school, be unduly forcing the pace and producing 
a superficial scientific precocity in our youth which 
will not stand the strain ? 

Science should not be looked upon as a task, but 
as a guiding tendency, for it is only by regarding 
it in this way that wo can expect to produce the 
nlen with a true interest m and enthusiasm for 
scientific research. The flowering Btage, so to 
speak, has been achieved before the roots and 
leaves have developed sufficiently to bear the fruit, 
and our young plants, raised from seed which may 
have fallen on stony places, will be found pre¬ 
maturely to wither away. 

Then again there is a danger of the groundings 
of science being neglected at the universities, since 
there is a tendency to assume that the standard 
of school science teaching is that of the scholarship 
holder. There are, however, many who turn to 
science after they have had the good fortune of 
reoeiving a classical education, and I could mention 
botanists who only discovered their natural in¬ 
clination and aptitude was towards science after 
they had entered the university. 

There is still need to point out that the services 
which scienoe can render, and for which there is 
so great a demand, cannot be obtained without 
making due provision for the cost. 
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News and Views 


Hearty congratulations are extended to Prof W 
Mitchinaon Hicks, who celebrated his eightieth birth 
day on Tuesday last 8ept S3 Dorn at Launoeston 
he was educated at a private school m Devonport 
piocceding thence to St Johns College Cambridge 
being plated seventh wrangler in 1873 Prof Hicks 
was principal of and professor of physics m the 
University of Sheffield from 1883 until 1906 At the 
Ipswich meeting of the British Association in 1896 he 
was president of Seotion A (Mathematics and Physics) 
The Royal {society awarded him a Royal medal in 
1912 during the president y of bir Archibald Geikic 
for his researches in mathematical physics and 
especially foi his investigations on the thoory of 
spectroscopy Among researches spec tally associated 
with his name may be mentioned those on hydro 
dynamics and particularly on vortex motion pub 
lushed m the Philosophical 1 ransacitona Prof Hit ks 
was elected a fellow of tho Roval Society in 1886 anil 
has served on tho t ountil on novel al occasions 

Friday next Ott 3 will be the hundredth anni 
\ersary of thi birth of Albert Gunther one of the 
most distinguished naturalists m Hngland in the 
second half of last century and for twenty years 
keeper of tho Department of /oology m the British 
Museum lo mark the centenary lus son Dr R 1 
(mnther of Oxford has piepared a bibliography of 
his fathers writings which has been published as a 
supplementary number of the Annals and Maqazine 
of Natural History (August) A brief biographical 
sketch is prefixed followed by a tabular analysis show 
ing the wide zoologic al and geographical range of the 
subjet ts dealt with Apart from the jiersonal mtt rest 
the list of books and pajiers will be of great use to 
xoologK al bibliographers since it catalogues not only 
the works well known to all students of the groups 
dealt with but also numetous short notes in such 
periodicals as the f tcld whit h are sometimes difficult 
to trace The first paper on the list is an article on 
animal jioisons published m 1863 The last item is 
the Appendix to the History of the Collections in 
the Natural History Depai tenants of the British 
Museum ii>sued in 1912 giving the general history 
of the Department of Zoology from 1868 the yoar 
before (mnther entered the Museum to 1896 when 
he retired on reaching the ago limit His death on 
Feb 1 1914 spared him the sorrow of witnessing 
the confliot between his native land and that of his 
adoption It is to be hojied that Dr R T Gunther 
may find occasion to expand hia sketch of the life of 
one to whom more than to any other single individual 
is due the present position of the zoological depart 
menta of the British Museum 

A joint discussion on the relation between past 
pluvial and glacial periods was held between the Sec 
tuns of Geology, Geography and Anthropology at the 
recent Bristol meeting of the British Association, with 
Prof H J Fleure m the chair Prof J W Gregory, 
who was probably the first observer to correlate equa 
tonal pluvial with European glacial periods, devoted 
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his remarks in the discussion to the emphasising of 
difficulties m taking correlations beyond the broadest 
outlines Misses Gardner and Caton Thompson from 
work in tho Fayum Mr Leakey from work m Kenya, 
and Mr Armstrong from work m Rhodesia all stated 
that they had been led to the conclusion that there were 
m the Pleistocene two pluvial maxima separated by a 
period of relative aridity Dr bandford (from Egypt) 
had not been able to find evidence of a mid Pleistocene 
and period Fumpean workers indicated that there 
was a tendency to look upon the Mindel ice age as a 
major phenomenon and upon the Riss and Wurm 
phases as episodes of a second major glaciation Prof 
Sokh (Heidelberg) said that he thought Central 
I uiopean opinion was trending towards the idea of the 
subdivision of the Pleistocene ice age mentioned above, 
and urged Bntish workers to bear m mind that oro 
graphical < bungee (an uplift of jieihaps 600 metres) 
were among the phenomena of the later Pleistocene 
ice age Ho gave as the general opinion of Central 
I urojieau glut io login U tho view that the Hotting 
broeem belonged to the Mindel Ribs interglacial 
[>eriod Dr C F P Brooks gave Dr G C Simjmon s 
view of the succession of conditions in the ice age and 
then stated some of his lessons for not accepting the 
idea of a long arctic interglacial in the middle of the 
ice age He showed that a weakening of the monsoon, 
and consequent aridity would be the inevitable result 
of hoavy glai mtion on the Cential Asiatic Highlands 
Prof Barbour showed that in C hma in the Pleistocene 
a pluvial period separated two more or less and 
periods characterised by loess Mr L A Cammiade s 
observations in South India agreed with those of Prof 
Barbour in China 

Thk National Radio Fxlubition which was held at 
Olympia on Sept 19 27 was nearly twice as large as 
that held last year The radio industry is apparently 
one of the few industries which are practically un 
affected by tho world trade depression There are 
no unemployed on the register of skilled workmen 
in the radio trades and thoy are steadily absorbing 
unskilled labour Since Madame Melba broadcast from 
Chelmsford about ten years ago the progress made 
m perfecting the transmitting and receiving seta baa 
been extraordinarily rapid This is due to the fact 
that from the start it was recognised that progress 
could only be made when based on scientific pnn 
ciples deduced from careful physical researches The 
tendency towards a standardisation of types was very 
apparent m this exhibition Tho prices varied from 
about £30 for a good all electno set down to about 
30s for a serviceable radio set In the making of 
all electno sets the manufacturers have proceeded 
on very similar lines of development Good Conti 
nental reception necessitates a four valve set arranged 
preferably with a small outdoor aenal Ability to 
receive at least twenty stations oan be guaranteed 
The lowering of the royalty charged for valves has 
led to the use of a greater number of them The 
European stations have wave frequencies varying 
between 166 and 1400 kilocycles per second, and the 
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* all-electno ’ seta as a rule can be adjusted ao as to 
receive any within this range. But few of them can 
be adjusted for the short-wave emissions, varying from 
3748 (Rome, Prato Smeraldo) to 18,821 (Java, Bando¬ 
eng). This is no real drawback to dwellers in Europe. 
The British Broadcasting Corporation has put for¬ 
ward a scheme for an Empire broadcasting service. 
This will be discussed at the forthcoming Imperial 
Conference. It will be of interest to learn whether 
any of the Dominions wishes to join in this scheme. 

Thb summer meeting of the Newcomen Society 
took place at Liverpool on Sept. 15-17, thus enabling 
members to visit the exhibition m St. George's Hall, 
and the exhibition and jiageant in Wavertree Play¬ 
ground in connexion with the centenary celebrations 
of the Livorixiol and Manchester Railway. One day, 
however, was devoted to visits to certain small fac¬ 
tories at Prencot where tools are still made by hand, 
and to Rainhill, the site of the famous locomotive trials 
of 1820. Though marine chronometers are made by 
various London firms, mueh of the mechanism is made 
in a small workshop m Prescot by two workmen w ho 
have inherited a business a hundred years old and 
possess the requisite skill and experience. In other 
sho(is were seen hand file cutting, hand broach making, 
and the manufacture by hand of high-class pliers and 
wirecutters. In file making, the steel blank in the 
soft stateus held down on a lead block by two strafe 
pullod down tight by the foot of the file cutter. The 
tools necessary aro tho chisel and hammer, both of 
special shafie so as to render the action of the cutter 
natural. Skill is easily and quickly acquired and tho 
teeth on a file seven or eight inches long can be cut in 
lees than ten muiutes. It is the burr raised by one cut 
which forma the guide to the tool for the next cut and 
enables the work to be done so quickly and accurately. 
In broach making similar dexterity was shown The 
broaches being made varied in size from fine needles to 
lead pencils, but all were tapered and five-sided. The 
broach was held in a pair of fillers and laid in a groove in 
a bone block while being filed, and the accuracy with 
which the pliers wero turned a fifth of a circlo at each 
stroke of the fllo was not the least surprising part of 
the work. In the making of pliers and cutters, there 
were operations of an equally interesting character, and 
it was not a little remarkable to find these hand 
industries still able to hold their own in the days of 
mass production. 

On Sunday, Sept. 21, M. Laurent-Eynac, the French 
Minister for Air, unveiled a statue to Clement Ader, 
one of the pioneers of flight, at Muret in the Haute 
Garonne. Ader’s experiments were carried out in the 
nineties of last oentury. Through the writings of 
Mouillard he studied the flight of birds in Algeria, 
and in 1890 built an aeroplane of bat-like form and 
fitted with a steam engine, which on Oct. 9, 1890, is 
said to have flown a distance of 150 feet. He then 
built a larger machine on the same lines, to which he 
gave the name the ‘ Avion which was tried in the 
presence of the French military authorities, but with¬ 
out suooess, in October 1897. Ader's experiments in 
France, it will be seen, were contemporary with those 
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of Lihenthal in Germany, of Pilcher and Maxim in 
England, and of Chanute and Langley m the United 
States. 

Thb relics of Andrte’s exfiedition of 1897 which 
wore found last August on White Island (or Giles 
Land) by a Norwegian expedition have arrived in 
Norway on their way to Swodon. The Times has 
published a preliminary rejtort of the Swedish experts 
who have examined the remains and diaries. There 
were three men in the balloon when it left Danes 
Island, Spitsbergen : S. A. Andr6e, N. Strindberg, and 
K. Frankol. The bodies and diaries of all have been 
found. The balloon camo down on the ice on July 
14, 1807, three days after leaving and the day after 
the last message was sent by earner pigeon This was 
in about lat. 83° N , long 30° E. Instead of striking 
south for Spitsbeigen, the men ajqiear to have sledgod 
eastward. They got into eddies in tho drifting jiack- 
lce and had great difficulty in making progress. By 
Aug. 10 they were m lat. 81 r 55' N., long. 29° E. At 
times the dnft was even north-west. Eventually they 
were earned on the only j>art of White Island where 
a landing is possible, the groator part being ice-covered. 
There they landed on the south-west early in October 
1897. Andnte's notes continuo until the end of 
September, and Strmdberg'i until Oct. 17 A number 
of instruments, photographs, and scientific observa¬ 
tions have also been found. 

In the twenty-fifth re|x>rt of the Committee on 
Photographs of Geological Interest, presented at 
Bnstol to Section C of the British Association, 141 
new photographs are recorded, bringing tho total of 
tho collection to 8287 From the well-known Reader 
scries ot negatives 39 are contributed to the present 
additions The Isle of Wight landslip of 1928 is 
illustrated by photographs by Mr. J F. Jackson. 
Prof. 8 H. Reynolds contributes sots from Torquay, 
Snowdon, South Loudon, and Portraine The sub¬ 
merged forest of Swansea Bay and the raised beach 
of Hope’s Nose, Tonpiay, aro illustrated by Dr A. E. 
Trueman and Mr. L. N. Wheaton River action in 
South WaleH is jiortrayed by a set from Dr T. F. 
Sibly. and Mr. W. F. Chubb has presented a fine 
view of the Severn Bore Lundy Island is tho subject 
of a senes by Mr. A. O. Rowden. Copies of individual 
photographs can generally be obtained directly from 
the photographer concerned, to whom application 
should be made for furthor particulars Addresses 
are given in the report The Committee has already 
published three sets of geological photographs, and 
these have been widely used in teaching throughout 
the world. It will therefore be of very special interest 
to geologists to know that two new sets of 25 photo¬ 
graphs each are expected to be available by the end 
of the present year. For information concerning these 
new issues application should be made to the honorary 
secretary of the Committee, Prof. S. H. Reynolds, 
The University, Bristol. 

Pboobbss in the application of scientific methods 
in the production of raw cotton is well exemplified in 
the recent issue of the Emjjire Cotton Growing Review 
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(vol 8, No 3) in which questions of breeding, 
ginning technique and ootton quality, and blackarm 
disease come under discussion The chief interest, 
however, is focused m a r6sum6 of the progress of the 
ootton industry under successive German and British 
rule in Tanganyika Territory Under German ad 
ministration experience proved the vital importance 
of planting on suitable soil and of growing the right 
kmd of ootton, owing to the ravages of diseases and 
peete on such types as Egyptian and Ceravomca 
Lighter soils give better results than the heavier ones 
and production is greatly assisted by proper rotation 
of crops Under British rule the output has increased 
rapidly Production by plantation labour is un 
economic under ordinary conditions and the policy 
now is that of definitely encouraging the native small 
holder Under this regime native production has 
risen from forty three per cent m 1922 to from sixty 
three to seventy four per t ent of the whole in the sue 
deeding years It is estimated that during the last 
nme years more than ono million sterling has passed 
into the hands of the cotton growing native of the 
country Cotton production is much influenced ad 
versely by various factors of which several may 
operate at once Local demand for food crops or 
othei agi icultural products inadequate transport, and 
unfavourable climatic conditions are hut a few of the 
problems which demand attention and the solution 
of which means so much to the economic well being 
of the mandated territory 

As a converter of electric energy into heat the 
electric fire has an efficiency of ono hundred per cent 
It is desirable to know how much of the energy is 
converted into radiant heat and how this heat is 
distributed In the Journal of the Institution of 
Electrical Engineers for September Prof Parker bmith 
gives the results of experiments on ordinary electric 
Area which wore made to determine their radiant 
efficiency This nearly always lies between 65 and 
70 per cent, the rest of the heat being earned away 
by convection He made tests on five modem types 
of gas fire and found that the radiant efficiency was 
from 40 to 60 per cent, the bulk of the remaining 
heat escaping as flue heat and the rest being earned 
away by convection air ourrentfl In a room heated 
by an electnc fire, the temperature for comfort of 
the air should not be lees than about 55° F , hence 
the fire itself needs to produoe air convection currents 
m addition to those produced by objects m the room 
receiving direct radiant heat The principal difficulty 
m connexion with electnc heating is the question of 
ventilation Means must be provided for admitting 
fresh air, while the warmed air should escape near the 
oeihng Ceiling panel beating is sometimes employed, 
but in this case the oonvection heating is less than 
with floor and wall panels If the temperature of 
the heating elements u raised by over running, the 
beat earned away by the oonvection currents increases 
more rapidly than the radiation heating It would 
soon that ordinary electnc Area run at approximately 
the right temperature, but more attention should be 
paid to designing proper ventilation for the rooms in 
which they are placed 
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Fob some years the advisability of having an 
extended high tension system of eleotno supply has 
been considered in Northern Ireland and Mr J M 
Kennedy has been asked to report on the scheme 
In the Electrician for Sept 5 a r6mm6 » given of his 
report and of a supplementary one issued on Aug 29 
The scheme links up the principal oentres of popula 
tion m Londonderry, Tyrone, and Fermanagh with 
the generating station of the Londonderry corporation 
It would also link up with networks projected at 
Dungannon and m Antrim The western area has 
been divided into eight districts and it is proposed to 
connect them by 33 000 volt lines The report shows 
that considerable economies can be effected m this 
way The capital cost would be about a million 
pounds whioh is about one fifth that of the Shannon 
scheme Several Irish engineers are agitating that 
before the final decision of the Northern Government 
be taken the possibility of effecting still greater 
economies by having an all Ireland electricity pro 
gramme be considered We thmk that it would be 
for the mutual benefit of the north and the south to 
have an all Irish grid As the power available at the 
Shannon jmwnr station is limited and nothing has yet 
been done m constructing the northern gnd, the time 
seems opportune foi discussing the larger scheme 
In a few years time the water power of the Liffey will 
probably be harnessed and the falls on the Emo 
m the north west of Ireland oould be utilised The 
water power from the Erne would bo particularly 
helpful to both governments Mr Kennedy mentions 
m his report that it would be a comparatively simple 
matter to oonneot the northern system with the 
Free State gnd at Newry The Irish Electrician 
points out that it would be to the mutual advantage 
of Dublin and Belfast An agreement between the 
two governments would be necessary 

bo far back as 1880 Sir William Siemens made ex 
pertinents on the effect of illuminating plants by 
eleotno light He found that with a few hours ilium 
motion he could make tulip buds blossom, and he 
suggested that in the future gardeners might beoome 
independent of sunlight and regulate the growth of 
the plants entirely as they wished In 1920 Jacobsen, 
a Norwegian engineer, observed that the position of 
the electric power cables underground oould be told 
at onoe by the stnps of green grass above them 
These two fundamental observations form the basis 
of the procedure in electro horticulture, whioh is 
being carried out in the Expenmentalfaltet—a little 
soienoe town near Stockholm In the Electrical 
Times for Sept 4, Charlotte Oast gives an account of 
the satisfactory results already obtained by Sven 
Oden and Gusta! land The work is mainly to expose 
different kinds of plants to light coming from «««—» 
deeoent lamps As m November 1929 Stockholm had 
only 23 hours of sunshine, the results were sharply 
defined The plants subjected to the eleotno light 
were muoh the more flourishing Conclusion* have 
not yet been obtained as to the best length of 
for the exposure Cucumbers, which ordinarily re¬ 
quire five weeks to produoe marketable fruit, can be 
ripened in three weeks with the use for a few hours 
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daily of artificial light The experiments made on the 
heating of the soil by electric cables have given 
promising results It has been proved definitely that 
it does pay to heat the soil in greenhouses for the 
cultivation of melons and cucumbers Nine hundred 
Swedish gardeners and florists are using soil heating 
equipment A usual pnoe in Sweden for a night 
eleotnc load for gardening is a farthing a unit If this 
oould be supplied at a cheaper rate as m Norway 
where there is a special commercial night rate of a 
tenth of a penny per unit, Swedish growers could force 
early spring vegetables and compete successfully with 
market gardeners situated much farther south 

The partial absorption of X ray quanta observed 
photographically by Dr B B Ray which was the 
subject of two letters in Nature of Sept 13 p 308 
u one of the large group of atomic phenomena which 
involve quantised transfers of energy All have three 
partially distinct aspects the magnitude of the energy 
interchange tho probability that it shall occur and 
the relation between the initial and final directions of 
motion of the reacting particles There is good evi 
deuce from Dr Ray s measurements as well oh fiom 
others made with an ionisation ohamber by Prof 
Bergen Davis and his collaborators that the energy 
ohange in this case is a decrease or more rarely an 
increase in the energy of the X ray quantum by an 
amount determined by the X ray spectra of the atom 
traversed In a further letter which we have receivod 
from Dr Ray, which we are unable to find space to 
print in full he has pointed out that certain expen 
ments which might be held to disprove the existence 
of this effect have been performed under conditions 
which he would expect to yield only a feeble modi 
bed radiation The chief ground for this statement is 
the important one that the modified quantum is be 
lieved by him to proceed almost if not exactly in 
the onginal direction of the unmodified quantum a 
hypothesis which, he shows fits in very reasonably 
with the observations No estimate appears to have 
been made as yet of the probability of transfer of 
energy m this way, but it is evidently not unduly 
small, and sufficient data probably exist to permit of 
a rough calculation Should the reality of this effect 
continue to be admitted, as seems likely, it will un 
doubtedly open up a convenient method for mvestigat 
ing certain types of soft X rays indirectly, much as 
the Raman effect is now applied tt> the study of the 
infra red spectrum 

Although it has been said that there are already 
too many scientific periodicals in existence, we have 
no hesitation m offering a oordial welcome to Oceania, 
a new publication which is devoted to the study of 
the native peoples of Australia, New Guinea, and the 
islands of the Pacific It is issued on behalf of the 
Australian National Research Council under tho 
editorship of Prof A Radcliffe Brown as the organ 
of the Anthropological Research Fund, which was 
established three years ago by a grant from the 
Rockefeller Foundation and an amount equal to the 
grant contributed by Australia It is not intended 
that Oceania should be a mere record of observation 
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specially trained scientific workers in the field, whose 
object is not only to leoord facts but also to dis 
cover thoir interpretation that is their meaning and 
function Unis, m the tint issue, Miss Camilla H 
Wedgwood on war m Melanesia, Prof A Radcliffe 
Brown on social organisation in Australian tribes. 
Dr Raymond birth on a dart contest in likopia and 
Miss Ursula Met onm 1 on the Wik Munkan tribe of 
Cape York Peninsula oach d * ells on the functional 
aspect, in the respective hoc loties, of tho facta which 
they record and analyse Beside the foui papers 
mentioned Oceania includes m its contents reports 
of the proceedings of societies notes and news and 
reviews of books doalmg with the area covered by 
the Anthropological Researth bund As a lecord of 
the researches now tiemg undertaken by Australia 
largely owing to the initiative and orgomsmg ability 
of Prot Radcliffe Brown Oceania will be of enduring 
value to students of soc tal anthropology 

In the teuntly issued year book f r 1929 of the 
Carnegie Institution of Washington Dr SylvanusG 
Morley publishes his usual annual icvicw of the 
activities of the Institution in excavation among the 
Maya mins of Cential Amtnca The excavations at 
thichen ItzA and Uaxactun continue to constitute the 
major opeiations but this vtar a medical survoy of 
tho modem Maya living m the neigh bout hood of these 
ancient cities was instituted This survey already 
shows piomiso of producing much information of value 
to the anthropologist I’he chief interest of Dr 
Morley s rejiort this year however does not lie in the 
account of the excavations and their result At the 
close of the lepoit he makes the pregnant suggestion 
that the time has now come for excavation in Central 
America to he more highly organised He points out 
that there aie now four majoi expeditions regularly 
in the held thoseof the Carnegie Institution the British 
Museum the Field Museum and that of the Govern 
ment of Mexico which is cariying out investigations 
in the northern Maya area and tho southern part of 
the republic In addition, universities museums, and 
individuals are engaged on the work of excavation 
and exploration from time to time He therefore 
suggests that a committee should be formed com 
posed of representatives of the bodies interested and 
engaging in this work The duties of the committee 
would be to survey the present state of knowledge to 
formulate the problems suggested as the result ot this 
survey and then, m order to avoid overlapping and 
waste of effort, to allocate the investigation of these 
problems to the institutions willing and best fitted to 
take up the work 

A R28UM6 is given in the Bell Laboratories Record 
for August of the soientifio experiments which were 
earned out by that corporation's acoustical research 
department for the Noise Abatement Commission of 
New York City Complaint* had been made that tho 
average city dweller is continually submerged in an 
ocean of sound made up by the boras of motor oars, 
squeaking brakes, rumbling trucks, roaring subway 
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trains, the rapid Are of riveting machine*, and the 
noise of radio loud-speakers. To find out which were 
the worst offenders, about ten thousand outdoor 
observations were made from a truck of the Health 
Department by the Bell engineers. It was found that 
trucks, motor cars, elevated trains, tramways, and 
other agencies of transportation were the principal 
offenders. Next came the noises made during 
building operations, often of greater intensity but 
much less widespread in their effects. It is hoped 
that the measurements made will enable the Hfxx'ial 
committees whioh have been appointed to reduce the 
noise evil. It is stated that this appreciably decreases 
the vitality and efficiency of the citizens of New York. 
The figures obtained during the survey arc of interest. 
The most intense noises wore furnished by building 
operations. In ono case a riveter produced a noise 
level of 90 above audibility, tho arbitrary unit chosen 
being in decibels. The use of explosives in the sub¬ 
way excavations of the Bronx produced a noise of 
98 decibels. The ever-present roar of street traffic, 
however, was found to vary between 50 and 80 
decibels. A subway express passing a local station 
produces a level of 06 decibels, a steamship whistle 
slightly less, and elevated trains a level of 90 decibels. 

The Annual Rejmrt for 1929 30 of the executive 
committee of the Central Library for Students marks 
the close of tho Library under the management which 
has controlled it since its foundation fourteen yeais 
ago. A new constitution has been adopted, tho Library 
has become the National Central Library, anil future 
repurts will be issued by the new committee. The 
purpose of the Library is generally to supply, to senous 
readeis, books which they are unable to obtain for 
themselves or at their local libraries, and that moans 
as a rule the more expensive books, or books dealing 
with highly s|.Hx-ialised subjects, for which there could 
be no local demand Unfortunately, the committee 
(mints out, lack of funds prevents the purchase of those 
very books, and borrowing libraues have been pro¬ 
testing that they cannot obtain the books s|iecially 
wantod. Unfortunately also the unrestricted grant 
of £6000 a year recommended by the Public Libraries 
Committee has been reduced by His Majesty’s 
Treasury to a grant of £3000 allocated for three 
s(iecific purposes, which do not include the purchase 
of books. During the year the volumes m the 
Library have increased from 46,177 to 69,606, of 
which 3506 have been purchased and 10,923 have 
been presented. Of the utility of the Library there 
can be no doubt, but the committee is far from satis¬ 
fied with the service it has been able to give to meet 
the most pressing needs of readers. 

We have received vol. 2 of the Collected Papers of 
the Rowett Research Institute, edited by the diroctor, 
Dr. J. B. Orr. The first volume was published in 
1926; the present covers the ensuing five years and 
includes the majority of the papers published during 
this period by the workers at the Institute, but ex- 
oludmg those published by members of the staff work¬ 
ing in other parts of the Empire. The volume con- 
tgjftkv seventy-one papers and runs to 588 pages. 
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Broadly speaking, all deed with the subject of animal 
nutrition, including the food supply and also certain 
diseases; a few are concerned with the subject 
of human nutrition. In a prefatory note Dr. Orr 
mentions that the Duthie Experimental Stock Farm 
should be completely established during the present 
year, that the Imperial Bureau of Animal Nutrition 
has been established m connexion with the Reid 
Library to serve as a clearing-house for information on 
nutrition; and that a residence for temporary workers 
and visitors is to be built m the vicinity of the Institute. 
The oo-operation of the Institute in work in different 
parts of the Empire is in increasing demand, and is 
an indication of the growing value of the research 
work earned out by the members of the staff and their 
collaborators. 

Under arrangements made at the beginning of this 
year, the Sociological Society was united with the 
newer organisation of Le Play House, to form an 
Institute of Sociology, pure and applied. The Insti¬ 
tute will continue and extend the work for which 
both the Society and the House have become well 
known, namely, study and research in sociology and 
the development of civic and regional surveys During 
the present year a number of preliminary anil experi¬ 
mental surveys have been conducted at home (for 
example, Chichester) and abroad, and detailed civic 
surveys at Chester and Brynmawr have been directed 
or assisted. Le Play House was founded by Mr. and 
Mrs Victor Branford. Both tho founders have since 
died, and their projierty has been loft in trust to further 
the objects of tho Institute anil forms the nucleus of 
an endowment which, it is hoped, will he added to 
fiom other houtcoh. Tho annual conference will be 
hold in the Duvoon Gallery at the Imperial Institute 
oil Saturday and Sunday, Nov. 1 and 2. The sessions 
will take the form of lectures and discussions on 
sociological and survey topics. The annual exhibition 
will be open, m tho same gallery, on Oct. 20-Nov. 3 
inclusive, and will include representative examples of 
survey materials from various parts of Great Britain. 

We much regret to announce the death, which 
occurred on Sept. 18, at the age of seventy-eight years, 
of Prof. H. B. Dixon, C.B.E , F.R.S., honorary pro¬ 
fessor of chemistry in the University of Manchester. 

The inaugural sessional address of the School of 
Pharmacy of the Pharmaceutical Society of Great 
Britain will be delivered this year on Oot. 1, by Dr. 
Arthur W. Hill, Director of the Royal Botanic 
Gardens, Kew. Tho Pereira Medal of the Society 
will be presented also on this occasion. 

A shall brochure has been issued by The British 
Drug Houses, Ltd., London, N.l, describing in handy 
form the medical products issued by this firm. A 
brief description of each substance is followed by 
notes of the indications for its use, of its methods of 
administration and modes of issue. Among the newer 
products mentioned, we noted carotene, whioh has been 
shown to act as a potent source of vitaram-A in animal 
experiments; digitalis leaf tablets, physiologically 
standardised to contain a definite fraction of an inter- 
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national unit, and sodium morrhuate, which is now 
being used for the injection treatment of vancose veins 
A therapeutic index of diseases is also included We 
have also received from the same Arm a leaflet descnb 
ing the applications and uses of the acnflavme group 
of antiseptics, illustrative oases are quoted and 
a selected bibliography is appended These anti 
septic* have a wide use m the treatment of wounds 
and a great variety of septic conditions 

‘ Methods and Problems of Medical Education , 
17th Senes, has been issued by the Rockefeller Foun 
dation, N Y This volume deals with departments 
and institutes of anatomy, histology, and embrjo 
logy in all parts of the world, including Lima, 
Batavia, and Manila It is profusely illustrated with 
plans and views, and gives details of the accommoda 
tion, staffing, courses of instruction and research work, 
and budgets of a number of the leading schools of 
the woild 

Applications are invited for the following appoint 
merits, on or before the dates mentioned —An organis 
ing secretary of the Land Utdisation Survey of Britain 
—Dr L Dudley Stamp o/o The London School of 
Economics, Houghton Street, W C 2 (Sept 29) An 
engineer in the Offices of the Divisional Road Engineers 


—Establishment Officer, Ministry of Transport, White¬ 
hall Gardens, S W 1 (Oct 1) A graduate assistant in 
electrical engineering at the Wolverhampton and 
Staffordshire Technical College — Clerk to the 
Governors, Education Offloe, North 8t, Wolver¬ 
hampton (Oot 4) A lecturer in exjierimental psy¬ 
chology at the Otago University, Dunedin—High 
Commissioner for New Zealand 411 Strand W02 
(Oct 10) Assistant executive engineers for the 
Indian Service of Engineers, and assistant executive 
engineers for the Indian Railway Service of Engineers 
— Ihe Secretary, Sorvices and Genoral Department, 
India Office, Whitehall b W 1 (Odt 31) A teacher 
m mechamcal jiowor plants equipment for evening 
classes at the Central Polytechnic Croydon—Educa 
tion Officer, Education Office, Katharine St, C roydon 
A temporary full time lecturer in mochamcal engrn 
eenng at the Municipal Tec hrucul School (The Gamble 
Institute), St Helens—Secretary for Education, 
Education Office, St Helens An evening lecturer in 
geography at the West Ham Municipal C ollege—The 
Principal, Weet Ham Municipal College, Romford 
Road, Stratford E 16 Assistant engineers for the 
Public Works Department of the Federated Malay 
States—The Crown Agents for the Colonies (quoting 
M/1990), 4 MiUbank S W 1 


Our Astronomical Column. 


Pluto — l ho first observation of Pluto after its 
conjunction with the sun was obtained by Prof M 
Wolf at Kdmgstuhl on Aug 29 (on two plates taken 
with the reflector) , the approximate position is 
R A 7* 27 9®,N Decl 21° 54 , which is in accord with 
the ephemera in Lick Bulletin, No 427 The period 
adopted in that Bulletin is 249 1601 years Many 
other computers have found similar periods, so that 
the orbit is now known within narrow limits Tho 
Bulletin gives approximate ephemendes for every 
year back to 1890, in the hope that further images 
may be found Prof Wolf has found an image that 
may be Pluto on a plate exposed on 1914 Jan 23 > 7 h 
33 0“ Konigstuhl M T R A (1914 0) 5h 17® 84 93», 
N Decl (1914 0) 17° 37 23 0' , the Lick ophemerm 
reduced to tho same equinox,gives 5>> 18® 1*, 17° 38 
As some approximations were used in preparing the 
ephemera for past years, the discordance is not 

Prof T Banachiewic* gives a full description ui 
Cracow Giro No 26 (see also V A I Ctre No 206) of 
the work earned out at Cracow on the orbit of Pluto 
It will bo remembered that the ephemendes calou 
Is.ted there led to the detection of an image of Pluto 
on ail Uccle plate of Jan 27, 1927 , that m turn led 
to the detection of the images of 1919 (Mt Wilson) 
and 1921 and 1927 (Yerkea) Individual observations 
of Pluto in 1930 give residuals that occasionally 
attain 3' These residuals explain the very erroneous 
orbits that were first published Prof Banachiewics 
shows that by using a large number of observations 
made m 1930 an orbit can be deduced that is similar 
to those that were obtained with the aid of the 
observations made m 1919, etc 

The following additional observations have been 
received from Prof Wolf they aie for 1930 0 
1080 Aug 80S & as #■ U T H A 7* St® 67 #7* it Dec! 81° 68 56 9" 
Sept MHO 7 18 U SS J1 63,16 7 

The star places are from the Abbedia Catalogue 
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Orbit* of Binary Star* —Bull No 195 of the Aatrono 
mical Institute of the Netherlands contains several 
determinations of otbits by G P Kuipei The orbit 
of the close pair 0232 is now determined for the first 
time Since its discovery in 1876 240° of the orbit 
lias been desenbed Ihe peuod found is 91 2 years, 
penastron 1914 9, a 0 368', e 0 328 Using Fdding 
ton h mass luminosity curve, the masses are 0 96 and 
0 91 of the Bun. the absolute magnitudes 4 1 and 4 7, 
l»rallax 0 0148' 

0277 is a pair with equal magnitudes in which there 
is liability of confusing the two comjionents when 
they emerge from penastron, Jackson and van den 
Bos adopted different identifications and found 
periods of 95 2 and 61 0 years lespectively The ten 
years tliat have since elapsed decide against the short 
period Mr Kiuper finds the period 122 0 years, 
penastron 1883 4, a 0 472', e 0 170 , the hypothetical 
mass of each star is 1 13 sun, absolute magnitude of 
each 3 97, parallax 0 0146' 

0282 is m the Hyadee, and tho bnghtei star is a 
spectroscopio binary , Prof Hussey gave the penod 
of the visual pair as ninety eight years using observe 
tions up to 1900 , subsequent observations show that 
this is too short, and the new jienod is 487 yean 
The paiallax appears to be close to 0 02', and the 
sum of the thiee masses is between two and three 
times that of the sun 

fhe fourth system studied is a fivefold one It is 
shown that the double star 21999 is probably in 
physical connexion with the triple system £ Scorpn, 
from wbioh it is distant 281', the common parallax 
u estimated as 0 04' , the masses of the components 
of the triple system are given as 1 50, I 39, and 0 95 
of the sun , those of the binary are stated to be 
equal to each other, but thoir values are not given , 
the two systems are about 7000 astronomical units 
apart in the direction normal to the line of sight 
The shift of the second system relatively to the first 
is only 0 26' in sixty four years, whereas the proper 
motion of { Scorpn m that penod is 4 7' 
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Research Items. 


Growth - Chtn(u in Physical Correlation — Dr 
Joseph Bergson, in Human Biology, vol 1 No 4, 
publishes the result of a study of the relation of height, 
weight and chest measurement in the human male 
from birth to maturity in aocordanoo with Pearsonian 
biometric methods His object is to show that 
as conjectured, the alternate stimulus and retards 
tion known to be exhibited during growth are m 
oidental to an all pervading interdependence of one 
structure and another He finds that interoorrela 
tions between height and weight weight and chest 
circumference, ana height ana chest oircumferenoe 
all show significant variation with age The oorrela 
tions between height and weight show m their trend 
on age alternate maximum and minimum points in 
the neighbourhood of ages 1 5 years 3 years, 6 years, 
11 years 14 years, and 21 years lhe correlations 
between weight and chest measmement and height 
and chest measurement, as well as between height and 
weight, show a maximum point in the neighbourhood 
of 14 years haoh of the other statistical functions, 
means standard deviations and coefficients of vans 
tion, also shows in its trend with age a maximum point 
in the neighbourhood of 14 years This is taken to be 
associated with adolescence and a subsequent decline 
is regarded as a post pubescent decline The 
relative size of the correlation coefficient after about 
10 yean is highest for weight chest < iroumferenoe and 
smallest for height chest circumference Between the 
ages of about 6 years and 10 years the height woight 
correlation coefficient is highor than the weight chest 
ciroumfai ence coefficient while the latter and height 
chest circumference retain the relative position they 
occupy after 10 years 


Archaeology of the Mediterranean Lands —Exoava 
tions continue to furnish further links in the history 
of the Mediterranean region A distinguished visitor 
to Section H (Anthropology) of the British Association 
at Bristol was Dr Miloje M Vassitr of Belgrade His 
excavations on the now famous site at Vinga yielded 
in 1030 impoitant evidence of commercial relations 
between Vm$a and the south east, the AJgean, Asia 
Minor and Cyprus Remains of wattle and daub build 
mgs with a floor consisting of horizontal beams over 
laid with mud plaster, the surface of which had been 
fired, were remimsoent of floors discovered at Tohema 
Voda on the Danube m Bulgaria, and also in south 
west Russia Obsidian implements suggest a link be 
tween Vinfia and the Bukk district as does one type 
of deooration on the pottery The most important 
find of the year however was a type of pottery related 
to Mmyan ware Thu would confirm Dr Vassitz s 
dating of the beginning of Vin6a culture as early 
Troy II, since Mmyan ware belongs to the Middle 
Minoan and Middle Helladic periods Details of the 
work are being published in Ilian Prof J L Myres 
read a report from Mr W A Heurtley on a Neolithio 
and Early Bronx? Age site on the south side of the 
Hahakmon in western Macedonia Mr Heurtley s ex 
oavations have added an important piece of evidence 
as to the earliest inclusion of northerners into Greece, 
largely baaed on pottery finds A complete skeleton, 
buried m a crouched position, waa found and awaits 
examination by an anthropologist Since this skeleton 
is probably that of one of the invaders, great interest 
will attach to its characters Miss M A Murray, 
working lfi Minorca on the clearance of the temenoa 
round msgahthio structures, which consist of an up 
right atone slab with a horizontal slab placed table 
wise on the top, discovered pamted Iberian ware of a 
type^ Associated with eastern Spain and southern 


A Dart Match in Tikopia —Dr Raymond firth 
describes m Oceania, vol 1, No 1, the game of dart 
throwing as played m Tikopia an island lying between 
Banks and Vara Cruz islands in the Pacific Thu 
game was a popular sport m old Polynesia, and records 
of it varying m details, are preserved among the 
Maori, m Samoa, Niud, and Fiji, where it drew the 
interest of the whole community In Tikopia, 
matches are watched with most intense interest by 
crowds which include women and children Though 
primarily a public diversion, it u also closely con 
nectod with the sooial organisation and religious 
belief of the people The game is played on a marae, 
a long narrow platform or ground about 130 yards 
long by six to seven yards m width which is cleared 
of all vegetation The ttka or dart has a head of 
hard wood about five inohee long which curves gently 
from baso to point and u highly polished to make it 
glide gently over the ground when the dart u thrown 
It fits by a tang into the socket of a rood shaft about 
three feet long When thrown with a low trajectory 
it flies for about fifty yards and then, on striking the 
ground, glides along for another seventy or eighty 
yards Additional impetus is gamed by a protective 
ring of coconut fibre on the forefinger, which fits into 
a notch m the base of the shaft The game u played 
by two sides of twelve to twenty players each— 
known figuratively only as the Bachelors and 
the Married Men Actually the sides are drawn, 
irrespective of their married status primarily from 
two dans The composition of the sides, rules order 
and methods of playing are traditional dating back to 
the times when men were gods and thus as the 
sport of tho gods ’ tho game is taboo, especially on 
certain occasions, as for example when the objeot u 
to sock efficacy for the land In the soonng only the 
dart thrown farthest on either side counts and a 
complicated system of scoring points and cancellation 
of points scored makes a complete victory by one side 
a rare occurrence 

Adaptations of the Kangaroo Mouse —In 1891 
C Hart Merriam described one of the most remark 
able of the many new and interesting ma mm a l s that 
have been discovered m North America during the 
past few years the kangaroo mouse Mxcrodipodope 
megacephalue It is of no eoonomio importance, one 
way or the other, for it lives largely upon seeds, but 
its adaptations are well marked, as h, Raymond Hall 
and Jean M Lmsdale show in the most complete 
account that has been written of this rare creature 
(Jour of Mammalogy vol 10, p 298, 1929) The 
eyes are large and black, and suggest nocturnal habits 
—the only occasion on which any individual was 
known to bite was when it was endeavouring to 
escape from a strong light Stiff projecting hairs occur 
on the sides of the hind feet, and the hind feet and 
lower legs are greatly lengthened—a young mouse 
repeatedly jumped out of a can without touching its 
sides, although the aides were seventeen inohee high 
and the can only ten inches in diameter The 
auditory bulls are greatly inflated and reach their 
maximum relative sue in kangaroo mice, yet the 
ear piniue are extremely small, consistent with the 
burrowing habits of the species The mice are found 
only m the Great Basin region at altitudes ranging 
from 4000 ft to 6000 ft, but the distribution is far 
from uniform, beoause fine sandy soil associated with 
vegetation appears to offer the only suitable habitat 

Clyde Muds —An investigation into the Clyde muds 
with a new sampling apparatus was undertaken by 
Mr H B Moore (~Mudaof the Clyde Sea Ana 
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I Phosphate and Nitrogen Contents , Journal o] the 
Marine Biological Association of the United Kingdom 
vol 10, No 2, March 1080) The instrument is 
described in a separate paper m the same number of 
the Journal by Mr Moore and Mr R O Neill ( An 
Instrument for Sampling Marine Muds ) A column 
of mud from 12 in to 16 m can be taken the depth 
ranging from 10 fm to 70 fm The sampler is worked 
by hand and oonsuts of a heavy brass body containing 
a glass tube open at both ends when descending This 
falls under its own weight and drives deeply into the 
mud, which partially fills the tube A valve at the 
top closes when the sampler stops, and by this and 
by its own friction against the glass the mud is held 
in the tube while the sampler is hoisted This has 
been in use at the Millport Laboratory for some months 
and is very satisfactory, serving for collecting the 
mud fauna and for chemical analysis The phosphate 
and nitrogen contents of the mud at thirty three 
stations m the Clyde Sea area were determined at 6 cm 
stages, down to 20 and sometimes 30 cm below the 
surface The phosphomolybdio method was used m 
estimating the phosphates and the Kjeldahl method 
for the total nitrogen Whilst no general relation 
was found between phosphate or nitrogen values and 
the depth of water, the phosphate values m depths of 
less than 40 metres all lie close together and fall off 
with increasing depth in the mud, usually showing a 
nse at the 10 to 10 centimetre level and the nitrogen 
values usually fall with increasing depth m the mud 
Stations with strong tides usually show low phos 
phate and nitrogen values 

Japanese Sipunculidi —Dr Hayao Bath in his 
“ Report of the Biological Survey of Mutsu Bay, 10 
Sipunculoidea (Science Report* of the 2 6hoku Im 
penal University, fourth Senes (Biology), Sendai, 
Japan Vol 0, No 1, April 1930) reoords nine species, 
four of which are new to science Critical notes, keys, 
and good figures are given and there is an extensive 
bibliography The new species Phasoohon ikedai 
lives in a state of commensalism with the madre 
poranan coral Stephanocen* carthausi This had 
already been discovered by Breda, who observed them 
in the Sagami Sea, but although notmg that the 
Phasoohon was new he did not name it This is the 
only species of Phasoohon hitherto known to live as 
a commensal with a coral, although several cases are 
reoorded for Aspidophora A polyoh»te belonging to 
the genua Sylhs, more than 40 mm long and 1 mm 
broad, usually lives with the Phasoohon in the coral 

Fish Breeding In Aquaria —Goldfish breeding is al 
ways popular In the Aquarian Remote tar July (vol i 
No 12), thepresident of the British Aquanats’Associa 
tion, Dr H B Jones, gives useful instructions and 
hints to would be breeders The eggs should be 
hatched out quickly with a slightly raised temperature 
and much attention must be given to the food— 
infusoria at first, later sifted daphnus In the same 
number Mr L B Kattema begins a senes of articles 
dealing with the breeding of tropical fish, the first 
giving instructions for equipment and general re 
quirements Here again temperature is necessarily 
of great importance, and the author states that it is 
easier to keep the aquarium heated to an even tempera 
ture than to keep a cold water aquanum cool during 
hot weather 

Eruption of Ko m a g ata k e (Japan) in zpsp—Near 
the south end of Hokkaido, the northern island of 
Japan, is an inlet, Voloaao Bay, opening to the east 
The volcano, Usu aan, of whioh there was a great 
i 1910, lies near the northern shore 


_s opposite side is the volcano Komagatake, 8740 

feet m height, of which the most violent eruption 
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known occurred in 1640 and the latest on June 17, 
1929 This has been closely studied by Mr H Tsuya 
and seven colleagues and the results are described in 
a valuable senes of papers published in a reoent 
Bulletin of the Earthquake Research Institute (vol 8, 
pp 237 319 1930) Tho eruption began at 0 30 A M 

with an earthquake and rumbling noises The activity 
gradually increased until about 10 a m when there 
was a great explosion after which it subsided On 
June 22 23, a nncroseismometer a pair of tiltmeters, 
and a pair of gravity vanomoters were erected m a 
hut about five miles north of the crater From 
June 23 to July 10 377 earthquakes were reoorded 
the amplitudo being usually lees than 1 mm so that 
few wore sensible to human beings I ho foci seem to 
have been close to the sin face The tilt c urves show 
several abnormal tilts which were clearly connected 
with ohangoe m the pressure gradient and also with 
pulsations of tho ground preceding small outbursts 
After the oruption the levelling was repeated along 
two hues on the north and west banes of tho mountain 
This showed that the ground hail sunk the outves of 
oqual depression being parts of ollqses with their 
<entree at the crater The gieattst subsidence 
measured 2 ft 9 in There was no trace of change in 
tho gravitational hold laige enough to be recorded by 
the instruments employed 


Nuclear Disintegration of Boron —In two papers 
in the Zntschnft fur Phytnk for July 21 W Bothe 
and H Frftnz have given an account of a fairly com 
plete investigation of the ejection of protons from 
boron nuclei under the influence of a particles from 
polonium and radium 0 The protons were regis 
tered by one of tho now forms of elettrual counters 
which is sensitive to single a particles and H particles, 
but is practically unaffected by p rays and y rays 
At least three groups of protons are produced the 
fastest two being fairly homogeneous with maximum 
ranges of 33 cm and 74 cm in air when Bet free by 
the polonium a particles The energy of the protons 
decreases as the angle between tlieir direction of 
motion and that of the incident a particle increases, 
although their number does not vary much with 
direction, whilst a decrease in the energy of the 
individual a particles has a greater effect on the 
number of protons than on their range A very 
reoent investigation, to which i eferenee is made by 
Dr Bothe in a footnote has sIbo established that a 
bard y radiation is emitted when certain light ele 
ments are bombarded with a particles 


Analysis of Groups of Alpha Rays —Sir B meet 
Rutherford, Mr F A B Ward and Dr Wynn 
Williams have contributed a paper to the September 
number of the Proceedings of the Royal Society on a 
method for analysing groups of « rays, m which the 
ionisation produced by each particle is amplified 
linearly by valves until it can be measured bv a rela¬ 
tively insensitive galvanometer This form of counter 
can be used either with a single ionising ohamber or 
with a double differential ohamber the latter type in 
particular being most useful for the study Of complex 
beams, revealing immediately for example, the previ 
ously unknown short range « particles emitted m the 
dual disintegration of radium C These new rays are 
not homogeneous, and consist of two groups, a mam 
one of range 4 1 cm, and a subsidiary one of range 
3 9 cm , a result which is in accord with the complexity 
of the 4 8 om particles from thorium C, which had 
already been established by magnetio analysis and 
a gain verified in the present investigation, and with 
the complexity of the o 6 cm particles from actinium 
C The 8 6 cm particles from thorium O', the 7 0 cm 
partaolps from radium C , and the 3 9om particles from 
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polonium are, however, homogeneous wtthin the limits 
of the resolving power of the counter, and it thus aeons 
possible that the complex « ray spectra are associated 
with radioactive elements of odd atomic number, a 
prediction which is being tested by an analysis of the 
rays from protoaotuimm Fuller details of the appa 
ratus are to be published subsequently 

Mobility of Ions in Purs Gases —An investigation of 
the motion of ions in gas at high pressure, in which the 
modem technique for the purification of materials for 
electrical measurements at low pressures has been 
used, is described by A M Tyndall and C F Powell 
in the September number of the Proceeding* of the 
Royal Society The results are very surprising m the 
remarkable dependence found in the properties of the 
positive ions on the presence of minute traces of lm 
purities It has been known for a long time that the 
mobility of the negative carriers is largely affected by 
impurity, but it has now been shown that when the 
amount of the latter has been reduced to the stage 
when the negative carriers are almost unaffected, the 
positive ions still do not attain their maximum pos 
sible speeds in the field lo ensure that the measured 
mobility of an ion is the true mobility of a positive 
ion in its own gas, it is necessary that the residual 
impurity should be reduoed to the order of a few parts 
m a million, the total pressure being 100 mm or more, 
and the opinion is expressed that no significance can 
be attached to the values of the mobility of the posi 
tive ion previously obtained in any gas These ex 
penmen ts are being elaborated with a system of alter 
natwg fields of square wave form, m place of the smu 
soidal wave form, which is less suited for accurate de 
termination of the mobility, but it has already been 
established definitely that the true value of the mo 
bihty of the jxwitive helium ion in helium is consider 
ably greater than had been supposed, and of the same 
order as the value deduced from classical kinetic theory 
Impact Resistance of Steel Castings—The May 
number of the Canadian Journal of Research contains 
a paper by R W Moffat, of the University of Mam 
toba, on the effect of low temperatures on the resist 
ance of steel castings to impact This subject is of 
importance from the known increased frequency 
of failures of machine parts in severe winters Many 
studies of this effeofc have been earned out by previous 
workers, but we miss from the references given in the 

K paper any mention of the interesting work of Rohm, 
' ished as a Carnegie Memoir of the Iron and Steel 
tute m 1911, whioh clearly showed the greater 
resistance to impact at low teinjieratures due to the 
use of nickel as an alloy mg element The present 
senes of experiments is concerned with castings, and 
shows that plain carbon steels may have a resistance 
to impact at - 31° C of only from one quarter to 
one half of that at ordinary temperatures By heat 
treatment this resistance is increased very consider 
ably The impact value falls off with moreaaing 
carbon Vanadium or nickel or a combination of 
the two metals increases the resistance to impact 
Castings with 2 8 per cent of nickel have about the 
same resistance at low temperatures as those with 
-0 18 0 22 per cent of vanadium Normalising at 
870° 900° C, followed by reheating to 620“ 700* C 
and cooling in still air is recommended 

Ths Melting Point of Iron - Amongst the black body 
radiators used by Dr C H M Jenkins and Dr 
M L V Gayler m an investigation of the applicability 
of optical methods of pyrometry to the measurement 
of metallurgical temperatures (Proceeding* of the Royal 
Society, vol 129, p 91) was a very simple and ingenious 
one consisting of a bubble blown m the molten metal 
Tlty bubble was formed on the end of a narrow tube 
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of refractory materia], whioh served in addition as a 
viewing tube, and was found to behave quite satis¬ 
factorily in iron, but not m gold or palladium The 
final result given for the meltmg point of iron of very 
high punty is 1527“ -t 3° C , the local standard of refer* 
ence being the melting point of palladium, 1566° ± 2° C. 
The optical pyrometer used was of the disappearing* 
filament type 

Tn-organo Thallium Compounds —The only organo 
thallium compounds previously known were of the 
type R,T10H, but m the July number of the Journal 
of the American Chemical Society, H P A Groll 
describes the preparation of thallium triethyl, 
TllC.H,),, from thallium diethyl chlonde and lithium 
ethyl, m absence of oxygen and moisture 

Explosion Rates —Although several attempts have 
been made to account for the high speed of propaga¬ 
tion of gaseous explosions, the detailed mioroeoopio 
molecular mechanism of propagation from one layer 
of gas to the next has not received much attention 
In the August number of the Journal of the American 
Chemical Society, B Lewis has attempted to calculate 
the velocity of propagation of gaseous explosions on 
the basis of the theory of reaction chains A single 
interaction between two molecules may generate a 
product which reacts with the next suitable molecule 
it encounters, the process continuing in like manner 
from layer to layer by reason of regenerated active 
products through a large number of steps or a chain 
of reaction By means of a special hypothesis as to 
the division of the energy of reaction among the rather 
arbitrarily selected numbers of degrees of freedom of 
the molecules, Lewis finds that the energy on the 
earner finally reaches a maximum limit which remains 
constant, and by equating this to } Mv 1 , where M is 
the mass of the earner, the value of v, the velocity, 
is found The agreement in several typical oases is 
good 

High Frequency Steel Furnaces —The paper on 
high frequency steel furnaces by D F Campbell, 
which was read on Sept 16 at the autumn meeting 
in Czechoslovakia of the Iron and Steel Institute, 
contains much valuable information The melting 
of steel in an lronless induction furnace has long been 
known as an efficient and economical method of 
making tool steel But this is only a very limited 
application of its usee At present the largest furnaces 
m use have a capacity of 20-25 cwt and have an 
output of 20 tons per day For making tool steel, 
5 cwt furnaces melting one charge per hour are com¬ 
monly used They are very appreciably cheaper to 
operate than gas or ooal fired crucible fumaoes and 
the necessary labour is less costly and earner to obtain 
Ihe quality of the steels produced m this way, especi¬ 
ally those containing complex alloys, is muoh better 
and more homogeneous The remelting of low car¬ 
bon stainless alloys of the chromium senes without 
any pick up ’ of carbon is of value In small fur¬ 
naces of extra high frequency (about 20,000) the 
melting of hard materials of the tungsten ohromium- 
oobalt carbide group, which are being oast in form 
moulds, at a temperature of between 2000° to 2300° 
C, can be earned out A comparison is made between 
a steelworks equipped with six 75 ton open hearth 
furnaces, producing 6000 tons a week, and ten 6 ton 
high frequency units giving the same output and 
casting direct into ingot moulds It is shown that 
the capital cost of the latter equipment is considerably 
lees and that it has many advantages Improvements 
m the design of motor generator sets for producing 
the high frequency currents have led to an overall 
efficiency of between 85 and 90 par cent bong 
obtained 
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Eleventh International Zoological Congress 


rpHE Eleventh International Congiess of Zoologist# 
which met m Padua on Sept 3-11 under the 
presidency of Prof Paolo Ennquee attracted more 
than six hundred members, representing thirty 
countries The British delegatee were Dr B A 
Bather and Dr O C Robson (representing H M 
Government) Dr K Jordan Dr H W Parker 
Lieut Col J Stephenson (Indian Government), and 
Prof A Willey In the Aula Magna of the Umver 
eity surrounded by memorials of Galileo Morgagni 
Vesalius Palloppio, Cassen, and Valliamen (norshould 
we here forget Linacre and Harvey) the Congiess was 
formally opened by H E Alfredo Rocoo Minister of 
Graoe Justice and Culture as representative of the 
Government and as president of the Italian Committee 
foi International Intellectual Co opeiation He ex 
pressed the deep practical interest felt by the Italian 
Government in zoological studies alluded to the con 
tnbutions of Italians from Leonardo da Vinci to the 
present day, and mentioned the Zoological Station of 
Naples and the Biological Institute of Messina as 
schools open to the students of the whole world 

Prof Entiques in an eloquent address laid partuu 
lar stress on the Bascist organisation of the Congiess 
the vast concepts and ideals of zoology he said led 
the mind up to that rarefied atmosphere in which the 
spuit of Giotto hovered when under the eyes of 
Dante he traced the poem of the Gospel on the walls 
of the neighbouring ohapel inspired by like ideals 
every Italian sought to bo worthy of his countiy s past 
and to base new woiks on the ancient traditions but 
such a national ideal could not develop without the 
friendly co operation of all civilised count lies and in 
that belief he tendered an affectionate welcome to the 
zoologists of every tongue Among those who replied 
was the veteran Kichaid Hortwig who alluded to the 
story of St Antony of Padua preaching to the fishes 
and to the Paduan studies of Paracelsus and Goethe 

Theie is much talk he said of a United States 
of B uioiie that does not satisfy zoologists we wish 
to see all the States of the world uuited in the interests 
of civilisation and of science 

The scientific communications were pttsented to 
fifteen sections and to genoial mootings Since they 
numbered more than two hundted and fifty it is 
scaicely possible to mention more than a few of those 
dealing with wider questions In an oi>enmg discourse 
on Genetics and Evolution Prof Caullory mam 
tamed that the mutants made known by geneticists 
are not really new formations but combinations of 
pre existing genotypes that though they may exist 
where they first appear, they would be eliminated by 
natutal selection and would not give 1 ise to new spec les 
distinguished by the criterion of interspecific steulity 
It is difficult he said to regard evolution as due to 
successive mutations 

‘ Biogeography and Evolution was the theme of 
Prof G Colosi, who in most explanations of the 
known facts, finds difficulties (as of contradictory 
physiographio changes) that are obviated by Rosa s 
theory of nologenesis This assumes a wot Id wide ex 
tension of the original life forms, with parallel ortho 
genesis so that tne same or similar species arose m 
widely separate regions, thus land bridges or sea 
connexions are unnecessary Dealing with the distn 
button of populations from insect epidemics to the 
races of man, Prof F Bodenheimer attributed the 
chief influence to chmatio conditions On the other 
hand. Dr Boettger s account of Artbildung unter 
dem Einflusa des Mensohen ", exemplified by the snails 
Agnohmaw loams and Potomopyrgua cryataliinua, seems 
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to prove nothing more than the distribution of mutants 
by human agency His title would have been moie 
applicable to Prof Ghigi s account of otoutungs in 
pheasants and guinea fowls with the formation of 
alleged new species themselves fertilo but stenle when 
crossed Ghigi finds that sterility and feitihty are 
sex linked charactois and legards hybridisation as an 
impoitant factor in evolution 
Birds also were the subjet t of Prof O Riddle s ex 
penments on the relation of rat t abolism to sex meta 
holism is influenced by tempeiature more in males 
than in females and the amount of haemoglobin is also 
affected the sexes and their i orresponding metabolic 
tyjies are both reversible Othei papers on sexual 
characters were contributed by A Aicangeli A 
Bantu L Garoli J de Mallasz and b Padoa and on 
hybuds by B Cavazza and G Montalenti while F 
Pot he discussed the possibility of a third stx 

Returning to problems of evolution one notes Prof 
Enriques studios in Radiolana because they show 
similar minute characters repeated through genencallj 
diffeimg forms much as the varieties of wheat are 
paralleled in rye Dr Robson s researches on the 
origin and descent of Octopoda lead him to attiibute 
much to orthogenosis In rnnnexion with Cephalo 
pods the impoitant paper on then nervous system 
by F beroni should be mentioned Prof A Sewert 
/off announced an evolutionary pnncijlo as the 
substitution of functions which moans the replace 
ment of an organ by a totally different organ that 
perfoims a function which is analogous oi biologically 
equivalent to that of the suppiesstd oigan In the 
ieduction of oigans Sewertzoff claims that th >so paits 
disajqiear first which aie the last to be foimod embiyo 
logically 

Other papeis with a genoial bearing might be cited 
did space permit but tho practical side c f /oology 
demands mention huicp a whole secti >n was dec r ted to 
silkworm culture Iho addiess by Prt t Pigonni 
director of the Bacological Station at Padua did 
indeed deal with impoitant einbry logical questions 
Among the papers here were two by Piof Matsumuia 
on the silkwoims of Japan A visit to the Station 
proved of exceptional interest and the prei>arations 
of larvj* by Dr Amelia Tonon were much admired 
Here also may be iccalled the R Sta/iono tli Pilti 
culture near Kongo where expenments are conduct* d 
on numerous breeds of gallinaceous and othei birds 
This last was visited dining an excursion which in 
cluded an inspection of Count Amgoni s ornithological 
collection with welcome refreshment at his villa Ca 
Oddo and a banquet at Rnvigo whi re the Minister of 
Agriculture sjwke Another excursion was to the 
Royal Villa at Strk where the company of four 
hundred was entertained by Count Giusti Mayor of 
Padua to such effect that grave and reverend 
sigmors were seen to join in the subsequent fox trots 
On Sunday there was a delightful trip to Venice and 
the islands of its lagoon A ball in the fine rooms of the 
Casino Pedrocchi and a final dinner offered b} the 
local committee in tho great and ancient bala della 
Ragione were among other general entertainments 
Special invitations were oxtendod by certain ladies of 
Padua to all ladies attending the C ongress 
Some of the general meetings were held m a new 
Aula of Pathologioal Anatomy formally opened by 
Prof Cagnetti while sections met in the various 
aulee of the new university buildings In the Zoologi 
cal Institute a room was provided for exhibits by 
members and hard by was an exhibition of books and 
apparatus Here Konstka of Milan showed a new 
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“ Stand A ” for monocular microeoopes and “ Stand co-ordinating body Them oongresess would be more 

U ” capable of taking various forms of binocular with useful if papers dealing with relatively special and 

either single or double objectives , Reichert of Vienna trivial points were eliminated, especially when the re- 

exhibited microscopes, microtomes, projection and suits have already been published Attention should 

photographic apparatus , Zeus of Jena had a particu be concentrated on general problems, towards the die* 
larly interesting show of projection apparatus , A C mission of which authorities in various branches might 
Zambelh of Tunn showed thermostats for embryo contribute, and on auoh forms of oo operation aa 
logical research and microscope observation in tnvo biological surveys, studies of migration, and especially 
Allusion may here bo made to the cinema film of action requiring government assistance At present 

young orang utans shown by Prof G Brandes of the Commission on Nomenclature seems to be the body 

Dresden, and the remarkable results displayed by that continually does really practical international 

Prof Storch of Gras in his cinema studies of small work, however restricted its held may bo What the 

Crustacea under the microscope In the Libraiy of the Permanent Committee of the Congress does between 

University, Profs Ageno ana Ducceschi had arranged whiles, not even its members seem to know 

an exhibit of old books relating to biological science , The precoding remarks are not intended to reflect m 
an excellent illustrated catalogue was provided any way on the organisation of the Padua Congress, 

At the concluding session of tho Congress reports for whioh high praise is due to the energy of Prof 
were presented from the Commissions on Parasitology Enriques and the labours of the general secretary, 
and on Nomenclature It was decided that in future Di Fausta Bertolmi, with her lively and courteous 

the Congress should be held at intervals of five years staff of students of both sexes Padua preserves the 

In view of the large number of such meetings, the intimate and homely character of an ancient university 

decision is probably wise but it is to be hoped that city, and all its inhabitants united in so watm a welcome 

care will be taken not to clash with other congresses that the ohief characteristic of the Congress now past 

in allied sciences The International Institute of In was its friendly and homely character, and that, after 
tellectiial Go operation might be asked to act as a all, is the chief value of these international gatherings 


The Liverpool and Manchester Railway Centenary Celebrations 

r PHL Centenary Celebrations of the opening of the consisted of a senes of exhibits illustrating the work 

A Liverpool and Manchester Railway were opened of the pioneers, Gugnot, Trevithick, Murray. Blenkin- 

on Sept 13 in St Georgos Hall, Liverpool, by the sop, Hedley, Hackworth, Stephenson, and others, 

American Ambassador, General Dawes, and were and anothei series relating particularly to the history 

brought to a conclusion on Sept 20 by a final perform of tho Liverpool and Manchester Railway, much of 

anco of tho great Pageant of Transport which had the material for which came from the Liverpool 

been Bhown night by night m Wavertree Ploy Public Library 

ground There was much to recall tlie famous locomotive 

Enacted on a stage 300 feet long and by some 3500 trials at Ramhill in 1829, between the Rocket, Sana 

performers, the Pageant of Transport waa designed Pared, Novelty, and Perseverance, and one of the 

to show the various methods of transport by animals, original cylinders of the Novelty, recently procured 
sledges, carta, wagons and oo actios, and by the early from an old works near Ramhill btation, was on view 
railways The final scene recalled the events of The fellow cylinder for many years has been in the 

Sept 15, 1830, when the Duke of Wellington, Sir Science Museum Of especial interest to serious 

Robert Peel, Mr Huskisson and other notable students of railway history was the exhibition of a 
persons sot out in the first of a procession of eight recently disooveied letter fiom Robert Daglish refer- 
trains from Liverpool to Manchester A replica of ring to locomotive engines he made in 18)2 and 1818 
the original tiam had been constructed, and it was Hitherto nothing has been known of these Lancashire 
drawn by a replioa of tho <ngino Northumbrian which engines, and inquiries at the colliery at which they 

m 1830 was driven by George htephenson himself worked have already brought some interesting facts 

In the Wavertree Playground—a large open space to light 

kept solely for games—was also an exhibition of old A Handbook and Programme of the Centenary 
and modem locomotives, together with ex am j lies of Celebrations was available, aa were also a catalogue 
up to date carnages and wagons It need scarcely of the exhibition and a bibliography of the printed and 
be said that a copy of the Rocket w as to be soen, while illustrated material on the Liverpool and Manchester 
the Lion, an engine built for the Liverpool and Railway in the Liveipool Reference Library The 
Manchestei Railway in 1838, but now the property London, Midland and Scottish Railway issued ‘ One 
of the Liverpool Engineering Society, was under Hundred Years of Railways”, written by Mr Dendy 
steam and worked a tram of 1830” carrying Marshall, while Prof G S Veitch’s book, "The 
passengers around a circular track Struggle for the Liverpool and Manchester Radway ", 

While the pageant and exhibition and the shows was published just before the celebrations, 
at Wavertree provided for the popular taste, on Of other events connected with the celobrations 

exhibition of histone material, models, etc , in St mention may be made of the oommemoration service 

George s Hall provided food far the student and in the Cathedral, the unveiling of a memorial tablet 
specialist and fascination for boys and girls The on the first radway station in Manchester, the per- 
celebrations have been held under the auspioes of the formance of a pageant of the industries of Liverpool 
corporations of Livtmool and Manchester and with by the workers of the railway, and the pubho lectures 
the support of the London, Midland and Scottish in Picton Hall arranged by the Liverpool Corporation 
Radway The responsibility for the exhibition in At least two additions will be made to the nation’s 
St George’s Hall lay with a oommittee of which histone machines as a result of the oelebration, as 
Mr Robert Gladstone was chairman, and its success the cylinder of the Novelty is to be plaoed on permanent 
was largely due to his energy and foresight While exhibition m Ramhill Station, and the Iooomotive 
there were scores of model locomotives and a splendid Lxon is to be placed on a pedestal m Lime Street 
model rad way to be seen, the chief features of interest Station, Liverpool. 
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Sinanthropus. 


A T a joint meeting of the Sections of Geology and 
- Anthropology of the British Association at 
Bristol, Prof G B Barbour, of the Department of 
Geology, Ycnching University, gave a very interesting 
lecture on * The Geological Background of Peking 
Man (Sinanthropus) ’ Chou kou tien, where Swan 
tkropus was discovered m an abandoned limestone 
quarry, overlooking the re entrant margin of the 
Yellow River delta plain, lies 37 miles south west of 
Peiping (Peking) on a branch of the Peking Hankow 
railway The fossiliferous deposit was first reported 
by J Gunnar Andersson in 1021, and in the following 
year Otto Zdanskv discovered mammalian material, 
reporting in 1020 that it con tamed hominid teeth In 
1928 B Bohlin, C C Young, and W C Pei found an 
adult right ramus, with three molars tn situ, together 
with part of another jaw and many skull fragments 
In 1929 W C Poi, a young geologist on the staff of 
Yenching University, discovered first fragments of a 
skull, sinoe reconstructed, and later an uncrushed 
adult skull This latter discovery occurred at 4 p m 
on Dec 2, the last day on whioh it was possible to 
work because of the increasingly wintry weather 
The skull was embedded in a travertine matrix, and 
Prof Barbour described the infinite care and skill with 
which Dr Davidson Black removed the matrix, taking 
repeated oasts and photographs, in an effort to ensure 
that the fullest records should be available for future 
workers 

The skull is that of a young adult, for the sutures arc 
deop and unfused The lower face is apparently 
missing, but the oar hole and the biu k of tho skull aie 
present, the jaw sockets are massive, suggesting 
marked biting capacity Dr Davidson Black con 
eiders that the length of the skull approximates to that 
of Pithecanthropus, which it also resembles m its 
massive brow ridges, but the distinct frontal swelling 
and the development of slight parietal bosses mark it 
off from the Java skull A feature of importance m 
the site is that remains of at least ten individuals have 
been found, and, curiously enough, all skeletal parts 
so far recognised belong to the head 

In addition to the richness of the At nanthropus finds, 
the quantity and variety of the vertebrate remains 
form a striking feature at Chou kou tien 

More than fifty types of mammals, besides, frogs, 
snakes, turtles, and birds, have been recorded In the 
three seasons, 1827 to 1929, about 8800 cubic metres 


have been excavated, and 1479 boxes of fossil material 
have been removed The most characteristic types 
are Sinanthropus, Eun/ceros (flat antlered deer), 
Rhinoceros, cf sinensis, and Hyaena sinensis Trooon 
thenum (big beaver) and Bubalus (primitive buffalo) 
also occur The fauna has suggestions of a southern 
affinity and is distinctly older than tho Loess fauna of 
Middle Pleistocene date, which includes Rhinoceros 
tvhormus Hycena crocuta and Cervus elephas in place 
of those mentioned above It can be closely dated 
as very oarly Pleistocene in view of tho absence of 
truly archaic types and the presence of modom types, 
including Equus, but it in definitely older than the 
Middle Pleistocene Tho fossil material is found m 
situ at various level deposits and is ot essentially the 
same age from top to bottom 

1 he finds were made m deposits of breccia gravel, 
sand, and day filling fissures and <avos m Oiduvician 
limestone With the aid of a senes of remarkably 
clear photographs, sections, and block diagrams Prof 
Barbour demonstrated the origin, by dissection, of 
the vanotis clefts or caves, which at one tune must 
have formed shelters for animals and are now failed 
with the brecciated olayish or sandy fossiliferous 
formations, comprising the typical Chou kou tien 
deposits The interest of the lecture was greatly en 
hanood by the exhibition of c asts of Sinanthropus and 
of a tooth Pi of Barbour concluded by pointing out 
that all new data are issued from the laboratory of 
Cenozoic Research, under the combined control of the 
Geological Survey of China and tho Peking Union 
Medical College He paid a tribute to the way in 
which work has boon continuously earned oil in spite 
of the gravo difficulties due to the prolonged jiolitical 
crisis in China Reference was made to tho lmpoi tant 
paper by P loilhard de Chardin and G C Young 111 
Bull Qeol Soc China (vol 8, No 3, 1020), which not 
only gives a cleai and dotailod account of the geo 
logical history of tho Chou kou tion foimations, but 
also lias a bibliography of all publications on tho sub 
lect up to Decern bet 1920 Vol 0, No 1, 1930, gives 
further data 

It had originally been planned that Prof Elliot 
Smith should open a discussion on the c haracters and 
affinities of Peking man, but he decided in oarly 
August to go to China to study Sinanthropus on the 
spot His report, and a furthei one from Dr David 
son Black will be awaited with keen interest 


Staining Yeasts with Methylene Blue 


TXTORKERfe who use the time honoured method 
»» of staining yeasts with methylene blue are 
familiar with the untrustworthy results often obtained 
when an attempt is made to distinguish living from 
dead yeasts It is now realised that apparently eon 
tradietory results may be duo to differences m working 
conditions employed by various workers, and m this 
oonnexion a recent letter in Nature (Brooks, 125, 
p 889, April 19, 1930) may be cited, m whioh the 
importance of pH value, concentration and punty of 
the stain, and of the effects of light are indicated 
Fuchs also (Woch Brau , 40, p 437 , 1929 47, 

pp 171, 183, 1930) has pointed out that the con 
oentration of methylene blue, which is usually 0 0001 
per oent, may be increased to 0 001 per oent without 
any immediat e marked change in the proportion of 
stamed to unstained cells After 15 minutes, however, 
this proportion may increa s e very rapidly If * this 


result is correlated with the fact that granulated cells, 
which are usually considered dead, stain well we have 
a certain amount of evidence that methylene blue is 
toxic to yeasts after a short period of contact 

Haehn and Glaubitz (ibui , 315) actually showed, 
however, that preparations from which u ns tamed 
yeasts were entirely absent grew in wort, and they 
therefore concluded that cells which take a weak 
Btain are living, though impaired m vitality The 
weak atom mg in the first instance may probably be 
attributed to adsorption by muoilago on the coll walls 
In both cases a 0 0001 per cent solution is favoured, 
and Fuchs adds this until the colour is blue green and 
immediately counts the deeply stamed dead cells In 
the caso of suspensions m wort the proportion of stain 
must be i ncr eased, as some is adsorbed by the wort 
colloids 

Against this increase in stained oells on prolonged 
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contact must be net the decolorising ©Sect of reductase, before the addition of the stain inhibits its action 
which persists when the cell is dead and is greatly It is not clear to what extent this is due to a oorre 
increased at low pH values (for example, in wort) spomling change in pH value, since some substanoee. 
The influence of pH values has been accounted for for example, dextrose and lnvulose, have the effect 
by Fink and Weinfurtner (tbtd , 47, pp 89, 110, 124 , of predisposing the yeast to staining Maltose and 
1930) by the fact that methylene blue is a base, the glycerol are lees effective in this respect, while mannitol 
hydrochloride of which is soluble in neutral or m acid is inactive Electrolytes containing ohlondee, iodides, 
solutions In alkaline solutions, however, the less thiotyanatee, bromides, sulphates, nitrates, tartrates, 
soluble base is liberated and is available for adsoiption oitrates, and aoetates act as inhibitors m decreasing 

Thus, at pH 2 2 less than 1 per cent of the cells ex order of efficiency, and it is suggested that them 

amined were properly stained, the remainder being absence renders the yeast walls mors permeable to 
pale blue in colour, whilst at pH 4 a deeper shade of tho stain 

blue was obtained, increasing progressively m depth Another important fact which emerges from these 
of colour until at pH 8, all the cells were deep blue investigations is that one set of conditions cannot be 
The marked time effect is illustrated by the increase formulated for all strains of yeast, so that there 
m one case of from 5 per oent to 20 per cent of stained appears to be every reason why a study should be 

cells m 3 minutes (pH 2 6 to 6 8) made of possible substitutes for methylene blue In 

Yet another source of anomalous results was traced this connexion attention may be directed to the 
to tho electrolyte content of the medium in which the proposal of a 0 25 per cent solution of erythrosin by 
yeast is suspended Thus, staining occurs more rapidly Devereux and Tanner {Jour Bad, 14, p 217, 1927), 
in distilled water than in tap water, but a trace of and to the use by lolstouhov of eoarn yellow for pH 
electrolyte (for example, salt) added to the former values above 3, and acid fuschin for pH 0 8 3 0 


International Eugenics Conference. 

r PHE International hederation of Eugenic Organise from tho evolutionary point of view , Prof Ruggles 
turns hold a conference at the Larmer Tree Gates, on human heredity and segregation in racial 
Grounds, Tollard Royal, Wiltshire, on Sept 10-15 crossing, Prof Rudin, on heredity of insanity, and 
Eighteen countries maintain membership in the Dr C I Bond, on dangers of racial decay and the 
I ©deration, and many of them sent lepresentatives remedy 

Among those present were Sir Bernard Mallet, of isir Arthui Keith, in his address, briefly traced the 
Great Britam Dr A Ploetz and Prof Rudin, of development of modem man from the time of 

Germany, Prof Reichel. of Vienna, Dr Houyer, of PiUxsanthropuaereefus through the age of aguculturo 

Paris, Di Van Heiveiden, of Utrecht, Dr J A and showed how gradually the production of race 

Mjeon, of Oslo, and l)r H H Laughlin, from the was sacrificed for the accumulation of wealth The 

Fugenics Re< ord Office USA Mrs CBS Hodson new ago, tho ougomo age, is it is hoped, to be one 

acted as oigamser and mtoipietei of the confeience of constant race improvement Ihero are many 

One object of the conference was to co ordinate difficulties in the way of execution of eugenics 
research indifferent countries Reports were received idoals chief of which are human prejudice, emotion, 
on eugenics and war, and on recent eugenic develop and nassion The Church is falling into line, placing 

ments in various countries Committees were formed its blessing on attempts at racial improvement and 

or continued for the study of human heredity, race jiaving the way foi the moie practioal side which is the 

t tossing racial psychiatry, and the standardisation of work of the eugemst 1 he evolution of man is not, as 

antliropometneal measurements physical and mental some people imagine, at a standstill, for it is slowly but 

Different t onferences were held on tho standardisation surely piogressmg, and must be directed by the 

of human measurements, on race crossing, on racial knowledge of the ougomst 

jwychiatry and on human heredity Miss lildesley Dr C J Bond emphasised tho presence of a con 
outlined proposals on behalf of English anthiopo side table element of mental and physical degcneiacy 

logista for standardising measurements, and Miss B m the geneial population He J Hunted out that the 
bchioffelm discussed methods of measuring psychic remedy lay in first of all canying out an exact 
differences ascertainment of the degiee of mental and physical 

In her rcpoit on the work of the American Eugenic detenoiation in the vanouB social groups and then 

Research Association on Mental Measurement, Miss applying the principles of sterilisation and segre 

Sohieffelin pointed out that tho search foi any such gation This would in course of time eliminate the 

thing as a measurement of hereditary mental endow defective and unstable membors of society 
ment has proved a failure A central clearing house At another public meeting, cinema buna showing 
should be established so that all mental tests could be various features of cell division and embryonio 
thoroughly classified and their value gauged This development were shown by Prof Ruggles Gates, 
clearing house which would of necessity be an expen and Prof Elton Mayo, of Harvard University, spoke 
sive business, would be able to review the situation and on the physiology of efficiency 

plan future research Workers would be able to apply Excursions were made to the surrounding country 
to it for advice and should be able to obtain the exist to view some of the numerous archeological remains 
ing position in relation to mental testing and its in this vicinity Under the guidanoe of Mr O O 8 
application to hereditary factors Crawford and Mr St George Gray, the ancient 

Prof Rudin outlined a scheme of research on racial British village and Roman camp on Hod Hill, Adding 
psychiatry, and Prof C G beligman contributed some Dyke, Worbarrow, Stonehenge, Woodhenge, and 
observations on Chinese and J apaneee psychiatry An other neolithic and later remains were visited The 
afternoon was devoted to papers on human heredity numerous archaeological robes and models of excava* 
A public meeting held w the Tythe Bam, Hinton turns to be found in the Pitt Riven Museum at 
St Mary, at the invitation of Capt Pitt Rivers, on Fstmham, Dorset, were also examined, os a preliminary 
“The Urgency of Eugenio Reform , was attended by to visiting some of the places from whioh they were 
many local people Sir Arthur Keith spoke on eugenics excavated 
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Historic Natural Events. 

Sept. >8, 1876. Tornado at Cowaa.—A rapidly re¬ 
volving whirlwind, looking like a waterspout or huge 
funnel, point downwards, approached the south-west 
shore of the Isle of Wight between Blaekgeng Chine 
and the Needles. Itpoaeed north-eastwards across the 
island and reached Cowes betwe e n 7 and 8 A.x., doing 
damage estimated at *10,000 to *13,000. Corn, light 
artiolee, and even bricks were dropped on vessels in the 
Solent, and on the mainland south of Titchfleld. 

Sept. >9, tazo. Tay Flood.—Cant, in hia notes to 
the Muses’ Threnodie, rays : “ So violent was the 
torrent that the whole town [of Perth] was under¬ 
mined, the houses levelled, ana many persons of both 
sexes loot their lives. The Royal Palace [of William 
the Lion] did not escape. The King’s youngeet son, 
John, with his nurse, were carried down the nver and 
drowned, with about fourteen of the Kings domes- 
ticks.” 

Sspt. >9, 1538. Formation of a New Volcano.— 
Monte Nuovo is a conical hill, 440 feet in height above 
the sea-level, and lies about 8 miles west of Naples. 
For two years before the eruption that formed it 
there had been frequent earthquakes in the district 
that increased m frequency and reached their maxi¬ 
mum on Sept. 27-28, 1838. The next day a fissure 
opened in the ground, from which soon®, lapilli, dust, 
and mud were elected and. falling round the fissure, 
gradually formed a hill similar to many others in the 
district. The eruption died down in about a week, 
most of the hill having been formed during the first 
two days. 

Sept, ap, 1915. Hurricane in the Gulf of Mexico.— 
The moot intense hurricane in the history of the Gulf 
of Mexico struck the coast of Louisiana on Sept. 29. 
At Burrwood, La., the wind reached a velocity of 
140 miles per hour in a gust, the highest ever reoorded 
in the Gulf. In New Orleans nearly every building was 
damaged and several were totally destroyed, and some 
neighbouring towns and villages were completely 
wrecked : there were a number of shipwrecks, and the 
loea of life amounted to 275. This loss would have 
been far heavier but for the warnings issued by the 
U.8. Weather Bureau ; in fact the greatest individual 
catastrophe, at Rigolets, resulted from the complete 
disregard of speoiflo advice. 

Sspt. >9, X9S7. Rainbow Phenomena.—About 4 
F.M. seven distinct rainbows were seen simultaneously 
near Campbeltown in Kintyre. The three interior 
bows were the brightest, especially the third. 

Sspt. 30, 15x3. Roekfall in Ticino, Switserland.— 
A fall of rook from the Pisco Magno dammed the 
lower part of the Val Blenio in Ticino. The waters of 
the river Brenno accumulated behind this dam and 
drowned the village of Malvaghe, including its cam¬ 
panile 130 feet high. The dam broke cm May 20, 
1515, and the valley was entirely devastated, 400 
houses destroyed, and 000 persons killed. When the 
flood reac h ed Lake Langensee immense waves were 
formed and several shipwreck* occurred. 

Sspt. 30, 1555. Flood In London.—Holinshed re¬ 
cords that “ on the last of September by occasion of 
great wind end rein that had fallen was suoh great 
floods that the Kings palace at Westminster and 
Westminster Hall was ov e rfl o wn, with water ”. 

Oct 1, ia$o. Storm in North 8s*.—This gale was 
very violent In the southern North Sea. It is raid that 
the sea flowed twice without ebbing and the noise of 
the waves was heard a great distance from the shore ; 


•t night it 
were wrer^ 
to bridgM 


ght it appeared to--- 

wrecked and at Wiaohslsea, besides 
idgee, mills, and c^kas,. 
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some churches were drowned owing to the height to 
whioh the waters rose. Enormous damage was done 
in Holland and the marshes of Flanders, where the 
rivers, choked back by the rise of the sea, overflowed 
their channels. 

Oct. 1, 1899. Whirlwind over Wiltshire.—During 
the passage of a barometric depression from south¬ 
west to north-east across England, a whirlwind or 
tornado about 2.15 p.h. travelled from south-south¬ 
west to north-north-east through Wiltshire, the track 
having a length of nearly 20 miles but a breadth of 
only about 100 yards. Many trees were uprooted and 
a great deal of damage done to buildings. 

Oct. 3, 1780. West Indian Hurricane.—A violent 
hurricane developed to the south of Jamaica on Oct. 2 
and travelled northwards across Jamaica, Cuba, and 
the Bahamas. On Oot. 6 and 7, in about 28 s N., 
74° W.. it wrecked Admiral Rowley’s squadron of 
eight or nine vessels and so moved away to the north¬ 
west, doing further damage to a squadron off Cape 
Henry. The wind and the inrush of the sea entirely 
destroyed the town of Savanna-la-Mor in Jamaica and 
several ships were left stranded on dry land; the 
Pnncess Royal, in fact, was afterwards used as a 
house. The ground half a mile inland was submerged 
to a depth of ten feet. The dead lay unbuned for 
weeks, and a pestilence earned off many of the sur¬ 
vivors. In the town of Lucea only two houses re¬ 
mained standing, and near Montego Bay four men-of- 
war were lost. 

Oct. 4, 15*6. Hurricane at Porto Rico.—According 
to Dr. Juan de Vadillo, “ on the night of Oot. 4 there 
began on the island of Porto Rioo such a storm of 
wind and rain, here called a hurricane, as to destroy 
the greater portion of the city of San Juan and to do 
great damage to the estates in the country by over¬ 
flowing the rivers 

Oct. 4, 1869. “ Saxby’s Gale.”—In 1808 Lieut. 

Sax by, a British naval officer, basing his prediction an 
the supposed influence of the moon, foretold a great 
storm on Oct. 5, 1869, but without specifying the 
locality. The storm, accompanied by a very high 
tide, which crossed New Brunswick, Marne, ana Nova 
Scotia on Oot. 4, was popularly hailed as a verification 
of this forecast and remembered as “ Saxby’s Gale ”. 


Societies and Academies. 

London. 

Institute of Metals (Annual Autumn Meeting at 
Southampton), Sept. 9.—D. Hanson : The use of non- 
ferrous metals in the aeronautical industry (Autumn 
Lecture). The present state of aerial transport is in 
large measure due to the development of suitable 
alloys and their use in aircraft construction in large 

-non-ferrous alloys ore strong for 

at, and also po ss ess the advantages that they 
y be used as die-costings, forgings, stomp- 
, and so on, and lend themselves readily to 
lods of standardised production. Perhaps the 
most notable feature in regard to aluminium alloys 
is the extent to which heat-treatment is employed in 
developing their useful properties. The use of mag¬ 
nesium alloys is of more reoent origin, but is rapidly 
extending. Improvements in melting end easting 
methods, as weU as the diaoovery of new alloys, have 
contributed to this extension, and the application o t 
the proessees of heat-trea tm e nt in suitable inst a nce s 
will probably lead to further improvement*. 

Sept. 10.—Ernest A. Smith: Rolled gold; its 
jrigin and development. Tbe popes deals briefly with 
the history of t£e rolled-gold industry from Habegin- 
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mug in Birmingham in 1817 until the present tune — 
W Rosenhain J D Grogan and T H Schofield Oaa 
removal and gram refinement of aluminium alloy* A 
number of selected volatile chloride* have been passed 
into molten aluminium and certain allova AU were 
found to be efficacious in removing dueolved gas from 
the metal Some particularly titanium tetrachloride 
also produce a marked reduction in gram size The 
reduction of gram sue occurs also when titanium is 
added to aluminium m the form of titanium aluminium 
alloy produoed by the Thermit prooess —J D 
Grogan Pressure die oast aluminium alloy test 
pieces The behaviour of selected alloys when sub 
jeoted to the attack of molten aluminium alloy and the 
method of entry of metal under pressure into a simple 
cylinincal mould are described If certain serious 
technical difficulties can be overcome the pressure 
casting process will yield products of excellent 
mechanical properties —N w Ageew and Olga I 
Vher The diffusion of aluminium into iron The 
prooess takes place in two stages (1) Solution of iron 
in liquid aluminium (2) diffusion of the alloy formed 
into solid iron Weiss s law of diffusu n lias been 
verified for the binary system iron aluminium 
K L Meissner Ihe artificial agemg of duralumin and 
super duralumin The effect of artificial ageing uj on 
duralumin consists after an initial softening at lower 
temperatures mainly in raising the yield point whilst 
the tensile strength is influenced only slight ly At the 

name time the elongation flexibility an 1 other cold 
working properties are decreased very markedly and 
as shown in previous work the resistance against oor 
rosion is also decreased In contrast to luraluimn the 
tensile strength of super duralumin (duralumin with 
addition of silicon) is markedly raised by artificial age 
ing but the rise keeps behind that of the yield point 
relatively —Wm L Fink and Ksnt R Van Horn 
Lattice distortion as a factor in the hardening of 
metals Rockwell hardness measurements and dif 
fraction f attorns showed that lattice distortion can 
be accompanied by appreciable softening in an ex 
ternally stressed aluminium alloy ( 17 S Jori biass 
Maximum lattice distortion and maximum hardness 
are not necessarily coincident in age hardened alloys 
—Marie L V Gayler A study of the relation between 
macro and microstructure in some non ferrous 
alloys The results of a previous investigation are 
confirmed namely the higher the temperature from 
which an alloy is cast the ooarser becomes the macro 
structure and at the same time the imorostructnre 
becomes finer but in a less marked degree The 
macro and miorostructure of an alloy do not seem 
to be affected by various gases provided the casting 
temperature is kept low If however the casting 
temperature is raised the atmosphere to which the 
molten metal is exposed has a very marked effect on 
the maorostructure together with a small effect on 
the miorostructure thus hydrogen causes the forma 
tion of a fine maorostructure in contrast to that 
obtained on casting under normal conditions A 
oopper aluminium alloy which has been previously 
freed from gas by the nitrogen prooess and then melted 
%n vacuo still shows inverse segregation Furnace 
gaaes have little effect on the modification of 
aluminium silicon alloys Modification of a silicon 
aluminium alloy cannot be obtained by casting into a 
heavy water oooled oopper mould 

Pabxs 

Academy of Sciences Aug 4—Bigourdan The 

astronomical instruments and observations of Boohart 
ds Saran —Andrd Rousssl The general expression of 
infinitesimal in crease of a function —Georgs* 
qPlud The principal Cauchy integrals and their 
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application to certain problems relating to equations 
of the elhptio type—Thadde Banachlewicx The 
determination of the orbit of Pluto — Benjamin 
Jckhowsky The trans Neptunian planet Pluto — 
Maurice Robert Starting low tension dynamos — 
Pitrrs Chevenard and Albert Portsvin The mfluenoe 
of reheating on the expansion and hardness of tem 
pered aluminiumsilioon alloys—J Psrrsu The 
measurement of the vapour pressures of aqueous solu 
tions of some hydrated salts Measurements made by 
a differential method against water are given for solu 
tions of sodium hyposulphite sodium sulphate and 
manganous chloride—Chapas The solubilities of 
some substituted benzoic acids m some ohloro 
aromatic hydrocarbons —Maurice Nlcloux The do 
termination of oxygen m sea water A modification 
of Winkler s method requiring only too of sea water 

Mils Jeanne Ldvy and J Sflras The action of 
ammonia and of dimethylamme on the ethylene 
oxides of allylbenzene phenylcyclohexene and their 
homologues —E Unon The catalytic decomposition 
of divmylglyool by reduced eopj er —A Mail he and 
Renaudie The transformation of ethylene into liquid 
and solid hydrocarbons The ethylene was passed 
over sihoa gel heated to 700 C a complex mixture 
of hydrocarbons was obtained with boiling points 
ranging fr>m 70° C to 330 C Georges Brus and 
J Vdbra The transformation of camphene into iso 
bomyl esters and the decomposition of bomyl and 
isobomyl esters into camphene It is shown that the 
transformation of camphene into isobomyl eaters is 
a reversible reaction and consequently cannot be 
quantitative —R Weil Observations on quartz — 
H Derr die Napoleon marble an 1 its varieties M 
Tenant The ti les of the eastern Mediterranean — 
G Guittonneau and J Kedling The separation of 
two soluble sulphur compounds in a soil rich m 
organic matter The presence of hyposulphite and 
pentathlonste has been proved —J Risbec Ihe 
duration of evolution in Aoluha amoena A Sartory 
G Hufichmitt and J Mayer A new mycosis caused 
by a yeast of the genus Debaryomyces Debaryomyces 
mucotus —G Cuvier and J A Carrire The action on 
cancerous subjects of extracts of tumours adminis 
tered by the mouth in small doses 

Aug 11 —The president announced the leath 
of A J Le Bel —Bigourdan Observations and 
oo ordinates of the Chatillon tower — Alayrac Ex 
tension of the method of conformal representation 
to movements in three dimensions —L Brillouin 
Flectrona in metals and the classification of the 
corresponding de Broglie waves — Louis Natanson 
The variations of relative intensity m the reso 
nance spectrum of selenium —Rend Truchst The 
reaction of organo magnesium compounds on the 
aryl sulphonohJorsdas The principal reaction is 
ArSO,Cl + RMgX -A* SO, MgX + RC1 the author 
confirming the vfdrfrnf Gumann and Jothergill—P 
Mondain Monval and B Qusnquin The formation 
of peroxides m the direct oxidation of hydrocarbons 
by air Hydrocarbons (pentane hexane octane) 
mixed with air and passed through a tube kept at 
800° C_mve besides aldehydes and carbon dioxide 
a yelloaroily substance This oil gives the reactions 
of s peroxide of the type of the methyl hydroperoxide 
of Rieohe and Hits, CH, 0 O H —G Chalaud The 
first phase* of the development of the gametopbyte in 
Lophoeolsa cusptdaia ana in Chtloseypms polyanthus 

Aug 18 —G Bigourdan The observations of 
Mdoham and of Ssron The oo ordinates of the 
Observatory of Colombes — Ch Achard and M Ham 
burgtr The proteins of the blood scrum in some 
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aiuenuc conditions Details of ten oases giving the 
number of red oorpusolee, total proteins serme 
globulin®, and, in five oases, the myxo protein In 
pernicious answna the diminution m the number of 
red oorpuscles is always aooompanied by a reduction 
in the serum proteins and the latter in c reas e when 
the number of red oorpuscles goes up under treat 
meat — Ch Achard and I Ornatein Some oon 
stituents of blood serum m myxcedema Analytical 
details of twelve oases —C Gutton and E Pierret 
Radiotelephomo transmission on waves of 17 cm 
length Details of apparatus giving successful trans 
mission over a distance of 6 8 km —Edouard Cal 
landreau Remarks on the elastic lme of a bar loaded 
at one end —Albsrt Portsvin and Btisnns Pretst The 
influence of deformation on forging or hot rolling on 
the mechanical properties of steel —Thadde Banachie 
wics A new method of determination of the orbit of 
a trans Neptunian planet—A Bogroa The saturated 
vapour pressure of lithium A modification of 
Knudsen*s effusion method was employed vapour 
pressures for six temperatures between 510° C and 
672° C are given —Ny T«i Zt The influence exercised 
by the X rays according to F Allison on the magnetic 
rotatory polarisation and on the properties of in 
active liquids In a field of 21 000 gauss no con 
firmation of Allison s effect could be obtained with 
water carbon disulphide or nitrobenzene — A Cotton 
Remarks on the preceding communication B 
Nitikm and L Komleff The amount of radium in the 


petroleum waters of Baku and Daghestan —Mme 
Pierre Curie and Georges Fournier A relation be 
tween the disintegration constant of radioactive 
elements Omitting a rays and their capacity of filia 
tion —M Prettre P Dumanois and P Laffite The 
oxidation and inflammation of mixtures of pentane 
and air This hydrocarbon shows two points of m 
fiammation one between 280° C and 300° C the 
second between 660° C and 670° t In the first 
interval the gas mixture shows a blue flame which 
disappears when the temperature is raised above 
800 J C L Bert and P Ch Doner A new method 
of synthesis of cinnamic aldehyde and its homologues 
— Pan Tcheng Kao The micrography of piezoelectno 
quartz E Rothi J Lacoite and Mile J Roeu 
Earthquakes m trance in 1628 and 1920 Details 
concerning five earthquakes m 1928 and eight in 1929 
—Pierre Dangeard A labile lodo complex produced 
by Laminaria —Marc de Larambergue The cytology 
of the autofertilisation of BulUnua oontortus —H 
Pdnau and D Santenoiae The isolation and prepara 
tio^ of vagotoiune a new pancreatic hormone —E 
Ducloux and Mile G Cordier The study of oertain 
humoral modifications arising m the course of expen 
mental bovine marginal anaplaamoais—C Labailly 
G Deabouis and A Voulland An efficacious method 
of treatment of one of the moat widespread causes of 
infantile mortality in creches pneumoooocio mfec 
tion —F Vita A da Coulon ana J L Nicod New 
researches on the treatment of tar tumours in mice by 
oertain ammo acids —Mms N Dobrovolskaia Zavad- 
skaia, and N Kobozieff The lethal factor aooom 
panying anuna and brachyuna m mice 


Roms 

Royal National Academy of tho Lincoi, April 27 — 
U Ciaottf Isotropic tensors— M La Rosa and L 
Sssta A two valve circuit emitting trains of dis 
eontmuous waves The mode of action of a two valve 
circuit ooupled with a resistance amplifier is considered 
—G Barba The functional equation /(») / (*)» 
/[/(*)] related to a geometrical problem (2) The 
analytical solution to the problem of determining the 
form of the intnnsw equation cd a curve m order* that 
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this may be similar to its own evolute is now oon 
sidered m relation to the initial geometrical problem — 
F Sbrsna Characteristic properties of the in 
fimteeimal operation m the group of derivations —G 
Krall A general method for the approximate evalua 
tion of the critical loads for beams of any type whatever 
—G Natta The crystalline structure of hydrogen 
sulphide and hydrogen selenide (2) By means of the 
powder method and with the help of a special spectro 
graph adapted for low temperatures it is found that 
at 170° solid hydrogen selenide possesses a cubic 
unit cell of side 6 020 ± 0 005 A and volume 218 2 x 
10 M c c containing four molecules the calculated 
density is 2 456 Hydrogen sulphide and hydrogen 
selenide exhibit analogous lattices of the fluonte type 
(special group 0,5) Given the analogies m the 
structure and in the lattice dimensions of these two 
compounds their perfect is rniorphism may be 
anticipated In calculating the intensities of the 
lines of the photograma of the compounds bettor 
agreement with the experimental intensities are ob 
tamed on the assumption of an lomo structure A 
Ferrari and C Colla Chemical and crystalline struc 
turee of certain complex nitrites I he triple nitrites 

of potassium and lead with copper nickel an 1 cobalt 
respectively form monometnc crystals the unit cell 
containing four molecules Ihe values of a and of the 
calculated density are K,PbNi(NO,), 10 55 A 3 60 
K,PbCo (NO,). 10 49 A 3 68 K,PbCu(NO t ), 

10 52 A 3 66 The lattice of potassium cobaltmitnte 

is cubic and of the same type as the pieceding 
a -10 32 A calculated density 2 73 the water found 
on analysis is probably water of imi regnation of the 
lattice and not true water of < rystallisation —C 
Andrestta Bianchite a new mineral Tins mineral 
which occurs on the goelante of an artificial grotto of 
the Raibl mme rej resents a new sj ecies of natural 
hydrated sulphate of the composition h eSO, 2ZnSO, 
18H,0 No distinct crystals were obtainable but the 
compound appears to crystallise m the monoelimc 
system The degree of hydration of the mineral under 
different conditions has been studied —A Belluigi 
Physical characteristics of the marginal Apennme 
plain of Modena 
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Science and Society 

A MONO the subjects discussed at the reoent 
A meeting of the British Association, few have 
attracted so muoh interest or comment as the rela 
tion of science to unemployment and to labour 
The question was fairly raised in Prof T E 
Gregory s presidential address on Rationalisation 
and Technological Unemployment , and his asser 
tion that rationalisation, one of the most popular 
remedies for unemployment, may m itself be one of 
the causes producing the evil, was not seriously 
challenged in the discussion which followed If, 
therefore, we have to admit that the elaboration of 
scientific methods of production and management 
is increasing, even if temporarily, the volume of 
unemployment, it is at least intelligible that labour 
should be dubious about acknowledging or acoept 
mg that leadership of science which we have 
frequently discussed in these columns 

There is, indeed, in the present situation muoh 
to excuse a passing reflection that perhaps, after all, 
the people of Erewhon were wiser than ourselves m 
destroying their machines, lest, as Marx predicted, 
the machines reversed the original relation and the 
workmen became the tool and appendage of a life 
less mechanism 

There is a popular fallacy, to which Sir Richard 
Gregory alluded in his recent address to the Bristol 
branch of the Independent Labour Party, which 
regards acienoe as synonymous with meohamoal 
mvention, and therefore as largely responsible for 
the mechanisation of the age and its attendant evils 
From this point of view the undoubted increase m 
the volume of unemployment which has acoom 
pamed the improvement of the means of production 
may well be regarded as a high price to pay even for 
the elimination of some of the grosser forms of 
labour to which m the past men were compelled to 
submit To day in the Ruhr ninety per cent, and 
in Belgium eighty per oent, of the ooal produced u 
mined with pneumatic picks, and the mine of the 
future will probably be a brilliantly illuminated 
underground workshop, operated by electricity, the 
miner a skilled mechanic The magnetic crane 
enables a workman to operate from a control house 
at one tune tons of pig iron which formerly men 
handled in discomfort, pig by pig The oomfort 
and the welfare of the few, on this view, may, how¬ 
ever, be too dearly purchased when we oonader 
the lot of the displaced workers, and perhaps still 
more the repression of individuality and the re¬ 
tarded development which, as Man predicted, have 
often aoeompamed mass production Moreover, 
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although, oontnuy to prediction, the hours of labour 
have been shortened and not lengthened, and the 
standard of living has been raised considerably, in 
the modem Press, and in certain phases of broad¬ 
casting and the cinematograph, mechanical scienoe 
has tended to project its mechanising influence into 
hours of leisure and intensify that mechanisation 
of the mind which is one of the symptoms and evils 
of our age. 

If scienoe, therefore, were nothing but mechanical 
invention, it would not be easy to plead that 
civilisation requires not less but more science in the 
oontrol of affairs. The truth is that inventive in¬ 
genuity has often little in common with scienoe, and 
even in the case of mechanical scienoe, whioh is only 
one branoh of scienoe, unsatisfactory social con¬ 
ditions are a consequence not of scientific discoveries 
and advances, but of incapacity to use them aright. 
On the other hand, the discoveries with which in 
every branoh of scienoe scientific workers are most 
olosely associated are creative discoveries, and 
these are responsible not for displacing labour, but 
for creating new demands and new industries in 
whioh labour is absorbed. Nearly a hundred years 
ago the discoveries of Faraday in the laboratory of 
the Royal Institution provided the fructifying idea 
whioh soon bore fruit as the dynamo. From these 
purely scientific discoveries has developed the vast 
electrical engineering industry, whioh in its light, 
power, and traotion companies, electrochemical 
plant, and the companies manufacturing electrical 
equipment and apparatus, provides employment for 
millions of workers. 

The radio industry is similarly the outcome of the 
scientific researches of Maxwell and of Hertz on the 
properties of electromagnetic waves, and the film 
industry, the automobile industry, the rayon, the 
aircraft, and the synthetio ammonia industries are 
all the result of fundamental scientific investiga¬ 
tions, the practical importance of whioh was un¬ 
dreamt of at the time. Yet to-day, as Dr. Little 
pointed out in his presidential address to the Society 
of Chemical Industry at Manchester last year, each 
of these industries employs thousands of workers, 
reaching more than four million in the case of the 
automobile industry. 

It is to oreative scienoe that society mutt look for 
tihe best hops of an ultimate solution of the un¬ 
employment problem. Indirectly, therefore, the 
problem of unemployment is linked with the 
problem of fostering the most vigorous intellectual 
activity among scientific workers and attracting 
into the servioe of scienoe the most able ™ind« the 
pre se n t generation can provide. Conditions which 
No. 3179, Von. 126] 


tend to lower the standard of recruitment for the 
various branches of the profession of scienoe may 
react dangerously upon the welfare of the com¬ 
munity. If full oontaot is seoured between the 
finest type of such scientific work and industry, a 
fertilisation of industrial research will result from 
whioh all branches of the community must and will 
benefit. 

So competent an observer as Prof. Henry Olay 
remarks in this oonnexion that industrial expan¬ 
sion takes place less as the result of the establish¬ 
ment of entirely new firms to exploit new processes 
and new demands than as a result of existing firms, 
which are making profits by the efficiency of their 
management, applying these profits to finanoe 
expansion in new directions. It would seem that 
only through the rationalisation of industry can 
oreative scienoe exert its full influence in expanding 
employment. 

It is significant that the recent Trades Union 
Congress has shown some appreciation of this 
fact, and in his presidential address Mr. John 
Beard pointed out that the unemployment situa¬ 
tion must be judged in relation to the last quarter 
of a century’s concentration upon invention and 
scientific discovery. Mr. Beard went on to urge 
the need of a bolder, more scientific, and more 
energetic attack on the problem of unemployment 
than had been thought of so far. The emphasis 
plaoed upon industry rather than upon politics by 
this Congress encourages the hope that labour will 
tend more to assist in the prooem of industrial 
growth and not limit its discussions to the distri¬ 
bution of profits. 

The more carefully the problem is considered, 
the dearer it beoomes that defective leadership 
is largely responsible. Over-production is not so 
much a necessary consequence of the more rapid 
and abundant production of goods made possible 
by scientific invention as of the errors in judgment 
on the part of those who assumed the risks and 
direction of industry. Prof. Henry Clay, in the 
discourse before the Royal Institution to which we 
have already referred, described over-production 
as the production of more than can be sold at the 
prioe anticipated when production was undertaken, 
and points ont the effect of such failure in checking 
further production. 

Such failures in judgment must not, however, 
necessarily be interpreted as involving oulpable 
negligence on the part of those responsible. They 
are merely an example of the far-reaching eflaofe of 
human mistakes in industry and in politios to-day. 
Society probably still suffers lew from the vrg 
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wrought by heartl e ssn w than from the inability 
of the individual human factors to comprehend the 
complexities of the situations and their reactions 
in a world which science in one sense has bound so 
closely together. Modem technical achievement 
and scientific thought foreshadow a new economic 
structure for society, and the greatest danger to 
civilisation to-day is the divorce between sdenoe 
and politics. There is little hope for society unless 
its political institutions are sufficiently elastic to 
allow scientific and technical knowledge to exercise 
decisive influence upon the major policies of the 
State. 

Modem society suffers from two evils, of whioh 
the unemployment problem is only one symptom. 
The first is its inability to control the results of its 
own thinking, as exemplified in the achievements 
of modem scienoe, pure and applied. A main task 
of our epoch is the reconciliation of industrial and 
political practioe with progressive scientific thought. 
Neither the disarmament problem nor the unem¬ 
ployment problem, for example, would present the 
same problem in the world to-day if the scientific 
thought, the application of whioh has revolutionised 
the conditions of warfare and of industry, exercised 
its proper and rational influence in political and 
diplomatic quarters. Fulfilment of suoh tasks 
involves wise direction of mechanisation, and this 
is the fundamental case for scientific management. 
The freer the play of creative scientific thought, the 
easier industry in particular and society in general 
will find the transition or adjustment to reasonable 
social conditions under the impact of the new 
economic foroes. 

Perhaps still more important is the contribution 
of creative scienoe to the amelioration of that other 
evil of society, the mechanisation of mind, whioh, 
originating under the conditions of mass production, 
is often perpetuated into the hours of recreation by 
such agencies as the Press, the cinema, and even 
broadcasting. The loss of the power of self-amuse¬ 
ment, the absence of the knowledge of the right use 
of its increased leisure, are characteristic of the 
age, and there is no more urgent duty than the en¬ 
couragement of individualism. The fountain-heads 
of human progress, from Plato onwards, have been 
the fundamental thinkers, and the problem is not 
cmly to bring thought of this quality into closer 
touch with public affairs, but also to enable the 
common man to appreciate more vitally the quality 
of such thinking. The more standardised the con¬ 
ditions of labour become for the mass of mankind, 
the leas the demand for handicraft and the creative 
spirit during the hours of employment, fhe more 
No. 8170. Vol. 136] 


important it is for society that the common man 
should be stimulated to self-expression in his hours 
of leisure. 

The application of that stimulus may not be left 
to art alone. Scienoe must bring to sociology that 
spirit of adventure and experiment whioh have ever 
led to those great creative discoveries from whioh 
mankind has reaped the greatest benefit, whether 
of thought or of action. The most startling and 
successful pieces of reconstruction in tho post¬ 
war world have refaulted from the handling of 
complicated economic, social, and international 
problems along new rational and Bcientifio lines. 
Efficient organisation is an indispensable factor in 
human progress to-day, but originality of thought 
and character are still its mainsprings. Suoh 
thought and such character can bring into the 
rationalisation movement to whioh industry is 
bound that humanising influence and elasticity 
which can make it the liberator and benefactor of 
industry and not its tyrant. 

If there is a sense in whioh scienoe, through the 
uncontrolled development of its mechanical applica¬ 
tions, has seriously threatened the physical and 
mental development of man, it is still to the free 
play of creative scientific thought in industry, in 
politics, in society, that we must look for the 
liberation of man from mechanisation and for the 
control of the material and eoonomio foroes in his 
environment which at times assume suoh threaten¬ 
ing proportions. In truth, scienoe, after liberating 
the world from the thraldom of baser superstition 
and the irrational fear of natural phenomena, has 
made the continued expression of certain of man’s 
acquisitive and combative instinots in industrial 
and international rivalry inconsistent with the 
safety of civilisation. It has now the task of re¬ 
vealing to man the channels in whioh his instinots 
and individuality can find a safer and a finer ex¬ 
pression in oo-operation in the exploration of yet 
unravelled secrets of Nature, the conquest of 
disease, and of those other factors in his environ¬ 
ment whioh still take their toll of human life and 
happiness. 

It is creative scienoe whioh must lead society 
in that search of truth for the oontrol of 
Nature and transformation of matter for the ser¬ 
vice of mankind, the liberation of the human spirit 
from ignoranoe, superstition, and slavery to the 
foroes of Nature, and the reformation of social 
and political institutions for the benefit of the 
greatest number, whioh Hu Shih declared to be 
the characteristic of an ideal and spiritual civilisa¬ 
tion. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opmtons expressed by hts correspondents Neither 
ean he undertake to return nor to correspond unth 
the tenters of, rejected manuscripts intended for thu 
or any other part of Nature No notice u taken 
of anonymous communications ] 

A New Phenomenon in the Change of Reeiatance in 
a Magnetic Field of Single Crystal* of Blamuth 
From many investigation* it is well known that 
bismuth shows very variable behaviour We have 
investigated a very pure specimen , Hilger s bismuth 
was purified still further The crystals made from 
this material proved to be excellent With X rays 
they show very sharp interference spots or lines and 
when oompressed nothing oould be observed of the 
phenomenon of ‘ cracks ” as described by Bore Lius 
Lindh, and Kapitsa (Proc Roy Soe , A, vol 119 
p 366 , 1928) From these crystals we measured the 
ohange of resistance m the magnetic field at different 
temperatures 

First we determined the change m resistance of 
several crystals having the principal axis parallel to 
their length The ourrent flows m the length direc 
tion of the crystal The rod is put in the magnetic 
field with its length (that is principal axis) at right 
angles to the lines of force of the field, and it is possible 
to turn it round an axis coinciding with the principal 
axis 

We determined the curves giving the ohange of 
resistance as a function of the intensity of the mag 
netio field, when one of the binary axes was either 
parallel to or at right angles with the field These 
curves show a very complicated form, extremely so if 
the binary axis is at right angles with the field 
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In Fig 1 these curves are given for the temperatures 
80 48° K , 14 16° K and 11 8® K The abeoiase are the 
intensities of the magnetic field , the ordinates are the 
values of RwIRr c Ra is the resistance m the mag 
netu field at low temperatures , Rrc the resistance 
without a field at 0° C It will be seen that the curves 
do not show a parabolic part m the beginning which 
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gradually changes into a linear part at higher field 
strengths It has been found that the whole pheno¬ 
menon strongly depends on temperature at higher 
temperatures the ourvee become more and more 
simple Thu oan already be seen at 20 48° K Here 
the first fiat part found at about 9 S kilogauas, 
and prominent at 113° K , has nearly disappeared 
Measurements at higher temperatures, for example, 
64 26° K and 77 40 6 K , show a very simple curve, 
just as has been found hitherto at all temperatures 
In order to investigate the phenomenon more 
thoroughly we measured the change of the reeutanoe, 
keeping the field constant, but changing gradually the 
angle between a binary axis and the lines of force, and 



reading the resistance and the angle after each die 
placement In Fig 2 the abscissae are the angle <f>, 
between the cryatallographio direction [112] in the 
crystal and the lines of foroe, ordinates are the values 
of Ra/Ri o at those different angles, in a field of 
30 BfiO gauss at a temperature of 14 16° K Thu 
curve does not show cosine form, but gives a much 
more complicated relation of the reeutanoe to small 
changes of the angle Simple oosine curves have been 
found only at very low field strengths At higher 
temperatures we do not find the complicated form 

We are now investigating some crystals having two 
different orientations Both these orientations have 
the pnnoipal axes at right angles with the length of the 
crystal For the first orientation, the length ooin 
cidee with the direction of a binary axis (and with the 
axis round which the crystal oan be turned, it being also 
at right angles with the lines of forces and coinciding 
with the direction of the ourrent) For the second one 
all thu u the same, but the length coincides now with 
the direction of a bisectrix of two binary axes Here, 
too, we investigated the change of resistance with 
temperature, field strength, and angle of the pnnoipal 
axis with the field The most important result of 
these investigation* is that the curves have much m 
common with those given above for the other onenta 
tion (Figs 1 and 2) 

Here, too, we find at low temperature* that the 
resistance in the field ohanges rapidly with small 
changes of ^ Thu phenomenon disappears only when 
we pass to high temperatures and to weak magnetic 
fields Of ooune the form of the curve giving RgjRr o 
as a function of 4 u in thu case quite different from 
the one given in Fig 2 

The results are very much influenced by the punty 
of the material used for the crystals As an indication 
of thu punty, it may be stated that our crystals show 
at 1 8° K a reeutanoe having a value of some thou¬ 
sandths of that at 0° C At 11 3° K the reeutanoe in 
a magnetao field of 31 kilogauss u 988 000 times higher 
than that without the field L Schubmxkow 
W J db Haas 

University of Leyden. 
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Intensity of Total Scattering of X-Ray* by 


Ruuk {Indum J of Fhya, 9, 387, 1928) and 
A H Compton (Phya Rev , 38, 928, 1980) have 
—l- nUiiyl aoootdmg to classical electrodynamics the 
scattering of X ray* by an atom m which the electron* 
are arranged with random orientation and with 
arbitrary radial distribution The intensity of the 
X ray soatterq0 at an angle 8 to a distance R is given 

( 1 ) 

where I is the intensity of the primary beam, 
k =*(2ir/X) sm j, 4wr*p{r) is the probabihty that any 
electron shall lie between r and r+dr from the nucleus, 
a is the maximum radius of the atom, and Z, e, m, 
and e have their usual significance In oompanson 
with Wentxel s theory of X ray aoattenng, Compton 
has separated It into two parts, namely, I t repre 
seating the intensity of coherent scattering ana /, 
the intensity of incoherent scattering, where 

i. 

and j 0 4rr*p(r)^^dr 

Raman (loo cit ) has oome to tho same conclusion 
from simple classical considerations When corrected 
for the change of wave length, equation (1) becomes 
(of Compton, loo oit) 


«”[1 V^fT-oofifl)]* 1 

where y =h/mcik We expect this formula to give a 
closer approximation to the in tensity of the total 


If instead of the probable position of a single 
electron, we regard trr*Zp(r)dr as the probable 
number of electrons between r and r + dr, we aee 
therefore that the calculation of the intensity of the 
total scattering depends entirely on the evaluation 
of the radial charge distribution of the electrons m 
the atom It is well known that Thomas (.Proc Oamb 
PhU Sac . 88, 642 , 1927) and Fermi (Zeit f Phya , 
48, 78 | 1928) have independently derived an approxi 
mate expression for the oharge distribution of the 
electron* in the atom by considering the electrons as 
a degenerate gas surrounding the nucleus, an idea 
which seems to be m aooordanoe with the atomic 
model postulated by Raman and Compton in de 
duomg equation (1) If the oharge density of the 
electron* m the atom evaluated by the Thomas 
Fermi method is substituted w place of Zp(r) m 
equation (2), the intensity of the total scattering for 
any scattering angle can be numerically calculated 
Owing to the interference effect due to neighbouring 
atoms m diatomic molecules, we expect equation (2) 
to be directly applicable only to the scattering of 
X-ray* fay monatomio gases and vapours A calcula¬ 
tion has been made of the intensity of the scattering of 

pared with the experimental data recently obtained 
by Barrett {Phya Baa, 88, 28, 1928) m Fig 1, 
when the mattering pa electron is plotted against 


While the curve I represe nts the scattering fr 
helium lor a wave-length equal to 0 49 A , the cur _ 
II and in re p rese nt the mattering from- aijgoa for 


wave lengths equal to 0 40 A and 0 48 A respectively 
The classical theory of J J Thomson for the scatter 
mg from a single electron is plotted as the broken 
carve marked O Sinoe Barrett a measurements giro 
relative values of scattering pa electron for different 
angles and for different gases but not absolute 
values, so m each case the experimental data have 
been multiplied by an arbitrary factor throughout 
It is seen that the agreement between theory and 
experiment seems to be satisfactory 

Reoently Walla and Hartree (Proc Roy Soc , A, 
184, 119, 1929) investigated theoretically the m 
tensity of total scattering of X rays by atoms of a 
monatomic gas on the bads of quantum mechanics 
For the case of argon a strict oompanson of their 



calculation with Barretts results seems not to be 
possible This is asenbed by these authors to the 
fact that the wave lengths used by Barrett are rather 
short, so that for the experimental results ‘ rda 
tivity effects ’ are ajipreoiable, whereas m their 
denvation of the theoretical formula these effects are 
completely neglected A oompanson of Walla and 
Hartree a results for argon with thorn of the present 
calculation indicates that the absolute value of the 
intensity of scattering pa eleotron for the large angle 
of scattering given by Walla and Hartree & much 
higher than that calculated according to equation (8) 
Unfortunately, no experimental data are available to 
deads this point Moreover, owing to the factor 
introduced to correct for the change of wave length, 
equation (8) shows that the quantity R defined by 
Walla and Hartree is not a function of sm 9 % j\ only, 
a result not m agreement with the oonohuaon drawn 
by these authors 

Finally, it may be remarked that by the method 
outlined above the scattering by all monatomio gaeee 
and vapours oan be approximately estimated. I have 
evaluated numerically the scattering from M"W", 
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argon, noon, krypton, sodium, potassium, and mar 
cury for molybdenum Ka and copper Ka radiatipnand 
experiments are m p rog ra m to test them results 
A detailed account of this work will be published 
elsewhere 

Y H Woo 

Department of Physics, 

National Tsing Hua University, 

Peiping, China, July 28 


Raman Effect in Hydrogen Sulphide 
This Raman spectrum of hydrogen sulphide, both 
in the gaseous and liquid states, has been successfully 
photographed by me The liquid exhibits a single 

' ' ’ ’ » shift ’ *-- 

v r_ 

w ^ y different p 

tion, with a frequency shift of 2816 wave numbers, 
and is distinctly more diffuse than m the liquid 
Aooording to Barker and Moyer {Trans Far Soc , 26, 
912 , 1929) the infra red absorption spectrum of 
gaaoous hydrogen sulphide shows a complex band at 
about 3 l fi whioh evidently repreeents the super 
position of rotation on this vibrational frequency 
The plates for both the liquid and the gas Bhowed 
indications of othei faint lines or bands whioh were 
adjacent to the exciting mercury radiations and 
presumably could be ascribed to a rotational Raman 
effect It may be remarked that the line observed 
with the liquid hydrogen sulphide is identically in the 
same position as a prominent line obtained in the 
Raman spectra of a series of organic hydro sulphides 
studied at Calcutta by Venkattswaran and also in 
its frequency shift with an important infra red 
absorption frequency of these compounds 

8 Bhaoavantak 

210 Bowbaxar Street 
Calcutta, 

Aug 9 

Pearl-like Object found in a Prawn 
In 1910 Prof 1 H Hemok, of the Western Reserve 
University Cleveland brought to the notioe of the 
scientific world through the columns of the American 
Naturalist (vol 44, pp 294 301), the very interest 
rag find of a pearl like structure embedded in the 
muscles inside the claw of a lobster The object, 
which was behoved to be unique, was first examined 
by some pearl dealers and declared to be a true 
* lobster pearl It was more or leas spherical, with 
one flat side, and was 11 ram in diameter Its 
specific) gravity was 1 45 and hardness about 3 
After a careful examination of the object. Prof 
Hemok came to the conclusion that the ‘ pearl was 
only an ingrowth of ohitin due to some “vagary of 
the prooess of regeneration ’ 

Reoently a similar ‘ pearl ’ has been brought to me 
by Mr D D Mukerji, of the Zoological Survey of 
India It was really discovered by nis sister, Miss 
Jutheca Mukerji, who, while eating a prawn (a small 
Peneid), felt something hard between ner teeth As 
only the abdominal region of the prawn is eaten, it 
seems evident that the pearl ’ must have been 
embedded in the thick abdominal muscles 
The ' pearl is spherical m shape, with slight pro 
tuberances and hollows There are two or three 
fairly large irregular depressions on the surface, but 
these are probably due to some mechamoal cause, 
perhaps to the action of the teeth while the prawn 
was being eaten The pearl’is more or lees uniformly 
round, without any flat pole It is slightly lew than 
3 mm m diameter and its absolute weight is 0 0174 
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gm Its speoifio gravity is about 1 32 and the re¬ 
fractive index 1 568 It is practically oolourless and 
has a somewhat pearly lustre It is transparent and 
has no nucleus Its hardness is about 2 5 Dr J A. 
Dunn, Curator, Oeologioal Survey of India, who baa 
kindly measured the speoifio gravity, refractive index, 
etc , for me, is of the opinion that it is made of material 
which grew radially from the centre, the crystalline 
direction radiating outwards from the centre, so that 
the sphere shows a dark cross between eroesed mools, 
which rotates with the mools, analogoifc to a radiat¬ 
ing fibrous mineral ' On a careful examination the 
‘pearl appears to be formed of dose oonoentno 
layers The outer surface is covered throughout by 
extremely fine meridional stnations, and u places, 
when the outer layer is broken, the stnations esn be 
seen on the inner strata also Another remarkable 
feature of the pearl ’ is that it it apparently some 



what porous In the oourse of the speoifio gravity 
testa, spread over two or three days it absorbed 
0 0004 gm of water, the weight returning to normal 
(0 0174) on its being allowed to dry 

There seems to be scaroely any doubt that the 
pearl is made of ohitin, similar to the hard shell of 
the prawn Sol las has shown (Proc Roy Soc London 
(B), 79, pp 474 481 , 1907) that the speoifio gravity 
of ohitin precipitated from its solution in strong acids 
approximates to the value of 1 398, and that its 
refractive mdex lies between 1 550 and 1 557 In the 
present case the refractive mdex agrees with the 
figure given by So lias, but the specific gravity is 
somewhat lower, which may perhaps be due to the 
oonoentno formation of the object and its apparent 
porosity to air and water 

Apart from its lower speoifio gravity, the present 
pearl differs from that examined by Hemok in 
one or two very important respects The previous 
specimen had a flat end, whioh, according to Herrick, 
represented its place of attachment with the outer 
shell, the present ‘ pearl ’ does not show any signs 
of ever having been attached The latter is also 
formed of close oonoentno layers, while Herrick’s 
specimen was apparently one homogeneous mass 
Further, the surface of the ‘ pearl ’ examined by 
Hemok waa punctate, the punotations, aooording to 
Hemok, representing the “ hair pores ’ of the crus 
ocean shell, in my specimen there are only vary 
Ine close stnations on toe aurfaoe 

It is very difficult to a 
about the origin of this oi . 

of the opinion that it must have been formed by an 
mgrowth or pocketing of the outer shell due to some 
mechanical injury, probably soon after a moult 
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a oopnexioa would be retained with the outer shell, 
this would involve the shedding of the ' pearl ’ at the 
next moult, and unless the irregularity of growth 
is obliterated, similar structures would be formed 
and shed at subsequent moults The present epeci 
men, however, does not show any point where it 
eould have been attached to the shell Further, the 
apparently oonoentno nature of its formation suggests 
that layer after layer of ohitin has been added at each 
moult It seems possible, therefore that some oells 
of ohitin producing epithelium may have got pushed 
into the mesoderm, probably due to some injury when 
the don was soft, and the connexion with the outer 
shell being out off, the oells went on producing ohitin, 
and, aooording to their function in normal conditions, 
went on adding layers at subsequent moults There 
is still another, though remote, possibility It is 
conceivable that some of the mesodermal oells them 
selves, as a result of some peculiar, unknown stimulus, 
have taken on the function of the ohitinogenoua 
epithelial cells Differentiation and dedifferentiation 
of tissues is known to occur at the time of regeneration, 
metamorphosis, and similar phenomena Perhaps 
something similar has happened m this case also 

My best thanks are due to Dr J A Dunn for all 
the help he has so kindly given me 

B N Chopra 

Zoological Survey of India, 

Calcutta 


As a member of the Committee of the Fugemcs 
Society for Legalising Eugenio Sterilisation I should 
like to be allowed to say a few words concerning the 
leading article m Nature of Aug 30 on our proposals 
It is stated there Is there not a real danger that 
the advocates of auoh legislation as here may mistake 
the assent of the political machine for victory ♦ If 
assent were gained would it not be much more 
accurately determined as the hall mark of failure T It 
is not the assent of the State, but the initiative and 
creative power of the State, that is needed to secure 

With tlie last sentence I entirely agree but I l 
to perceive how a step m the right direction can be 
regarded aa the hall mark of failure—unless, indeed, 
the Committee should be so stupid as to believe that 
the taking of this one step had brought us to our 
final goal, whioh is certainly not the case The 
article opens with references to the difficulties in 
the way of progress which are created by timid and 
ignorant public opinion, and continues, if, aa Sir 
Walter Fletcher has lately pointed out, a mere ailment, 
like cancer, has only been made accessible to scientific 
study through the lifting of foolish and superstitious 
taboos, how oan we expect the direr social maladies 
to be approached courageously ?' I think I can 
speak for the Committee m saying that we realise to 
the full the extent of these mtangible difficulties, and 
that it is precisely for that reason that wo have 
rated on a small but tangible and urgent 

Somehow or other the publio has to be 

a conscious, has to be imbued with the 

eugemo idea aa a basic politaoal and ethical ideal 

Wa believe that a campaign of the kind we have 

launched, directing attention to a gross racial defect, 

will be the beat possible way of turning their thought* 

m the desired direction 

Comment is also made on the fact that the proven 
turn of reproduction by all defectives would only 

lower the incidence of mental defect by about 17 per 

oent m one generation The artaole fails to remind 

readers that the process is cumulative, and also does 

not point to any other way in which it oeuld be 

No 8170, VOL, 126] 


reduoed more rapidly Finally, the most relevant fact 
of all is omitted namely, that one of the greatest 
obstacles to securing assent to the sterilisation of 
defectives has been and is the widespread belief that, 
smoe two normal persons may have a defective child, 
therefore preventing defectives from reproducing will 
have no effect on the proportion of defectives in later 
generations Dt R A 1 isher has gone carefully into 
the matter, and has shown that, even when the most 
unfavourable assumptions are made, prevention of 
reproduction by all defectives would result m a reduc¬ 
tion of some 17 per cent—whioh to me at least seems 
considerable, as it would mean that there would be 
above AO,000 lees defectives m Great Britain after 
the lapse of the biologioally speaking trivial span of 
one generation 

I am glad that Nature has directed attention to the 
gravity of the problem, and look forward with interest 
to further disouasion of the problem in its columns 
J S Huxley 

King a College, London, W C 2 


Prof Huxley s letter leaves some doubt aa to 
whether he is really m any fundamental disagreement 
With the article to whioh he refers If he is, it is over 
the use made by the Committee of Dr Fishers 
calculation Further discussion yes by all means 
Only it is rather inconvenient to have to keep an 
eye upon changing terras Ihe minimum reduction 
of the incidence of defectiveness of 17 per cent in a 
geneiation promised by Dr Fisher u» conditional 
upon the prevention of all primary amente from breed 
mg It was the contention of the artiolo that the 
Committees measure did not provide for the satis 
faction of this condition Prof Huxley, like the 
Committee and the signatories to the letter to the 
Lancet, ignores this condition In the last paragraph 
but one of his lottor Prof Huxley says Dr R A 
Fisher has shown that even when the most un 
favourable assumptions are made prevention of re 
production by all defectives would result The 

reader is left to assume that the small but tangible 
and urgent beginning would lead to this result, 
whether a 17 per oent deorease or more 

If the voluntary principle emphasised so strongly 
by the Committee is to operate, the fertility of all 
living mental defectives will not be prevented, and 
that is the condition underlying Dr Fisher s oalcula 
tion Experience of the ways of the relatives of do 
fectives and the insane would lead inoBt people to 
the conviction that they are far from tractable Asoer 
tainment again the basis of the English figures, 
shows an amplitude of venation that suggests very 
serious differences in the efficiency of investigators or 

in the sense of responsibility of elected persons In 

such matters the Committee aims at improvement 

It was certainly not intended to suggest that the 

Committee is stupid The onticism is directed to¬ 

wards the machine it is trying to use While the 
political wedge is often held to possess the same 

properties as it* mechanical prototype, its thin edge 

seems at times to acquire graft like properties which 

inhibit rather than facilitate further progress 

If the eugemo problem were only a biological prob¬ 

lem, a generation would be, of course, a trivial roan 
It is often held to be a social problem as well, a 

problem created by man in the very short time that 

he has been occupied m making it possible for several 

men to Uve where one lived before If that is true, 

should corrective# be allowed to lag ? 

The present state of the law is so absurd that one 

would think the self respect of legislators would secure 

it* alteration 

Tbx Writer of the^ Article 
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Microphotorostric Analysis ot Movietone 
Sound Records. 

Ix a letter published in a reoent number of Natubi 
(J uly 19, p. 93), Dr. Louis V. King announced a 
method of miorophotometrio analysis of movietone 
sound records. Evidently Dr. King has overlooked 
that this method was described by me seven years 
ago in a paper, “ Photographic Recording and Photo¬ 
electric Reproduction of Sound ”, published in the 
Transactions of the Society of Motion Picture Engineers, 
No. 16, 1923. On page 113 ot the paper, Fig. 24 
serves to illustrate this method of sound analysis. 
A comparative study of analysis of sound records by 
means of Moll's thennoelectno microphotometer and 
Koch’s photoelectric microphotometer was made in 
1927. A brief report thereof was published in the 
Bulletin of the American Physical Society, vol. 4, p. 2, 
April 1929, and also in the Physical Review, vol. 33, 
p. 1094, 1929, under the title “ Application of Micro- 
photometers for the Analysis of Photographio Sound 
Records ". 

J. T. TncociNKB. 

Electrical Engineering Laboratory, 

University of Illinois, 

Urbana, Illinois, U.8.A., Aug. 16. 


I am greatly interested in Prof. J. T. Tykooiner’s 
on my short letter to Natuhk nn +*•« 


Had I known of his work on the subject, I should 
oertainly have referred to it. In view of some fog- 
alarm tests I was planning at the time, tho purpose of 
the letter was to bring out any work which might 
have been done along these lines, as well as to direct 
the attention of lighthouse engineers to the extremely 
convenient method of recording the performance* of 
fog-alarm installations afforded by the use of the 
movietone camera. I do not believe, however, that 
the records would have their full value without the 
use of a standard of sound of some kind, and I directed 
attention to this in viow of the possibility of having 
some firm of instrument makers take up the design 
I had m mind, should there be a sufficient demand 
for this method of Bound measurement. It should be 
possible, on the basis of Prof. Tykooiner’s researches, 
to have available for general use portable and easily 
operated instruments for recording and measuring 
sound. Loins V. Kino. 

Metis Beach, Quo., Sept. 14. 


A Galvan ometric Method of Measuring 
Electrolytic Resi st an ce. 

Tax ordinary laboratory bridge method of measur¬ 
ing eleetrolytio resistance employing a telephone is 
somewhat unsatisfactory, owing to the difficulty of 
accurately judging the position for minimum sound 
in the telephones. Experiments made by different 
observers are, for this reason, often liable to give 
results which vary considerably. A method in whioh 
the telephone is replaced by a galvanometer possesses, 
therefore, a decided advantage, and the following 
simple device, which I have not seen described else¬ 
where, has been found quite satisfactory for ordinary 

^iKTSint. P and Q of the bridge YFig. 1) are con¬ 
nected through a thermionic valve (Mallard type 
PM. 6) to a galvanometer. The grid and anode of the 
valve are joined, so that it constitutes a diode. An 
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alternating potential difference between P and Q pro* 
duces a unidirectional current through the galvano¬ 
meter, since the diode acts as a ' half wave-rectifier \ 
The re si stances in the arms of the bridge are adjusted 
until the galvanometer indicates aero, calculation 
being made in the usual way. 

Owing to the high impedance of the valve, a sensi¬ 
tive galvanometer is required. Using a ‘ Pye Uni¬ 
pivot ' instrument, of sensitivity about 2 divisions per 
micro-ampere, with resistances of 100 ohms in the 
bridge arms, and an applied potential of 80 volts, a 
change in resistance of 1 ohm in any of the four arms 



of the bridge produoee an out of balance deflection of 
2 divisions. For higher sensitivity a more sensitive 
galvanometer is required, but in such oases a very 
steady source of supply is essential. Obviously the 
deflection of the galvanometer is always in the same 
direction for all out of balance conditions, and does not 
pass from a positive value through zero to a negative 
value, as when the bridge is supplied with direct 
current. 

Other methods of employing the thermionio valve 
in connexion with bridge determinations of electro¬ 
lytic, and of very high wire resistance, in which use is 
made of the amplifying and rectifying properties of 
the valve, are to be published later m the Indian 
Journal of Phyeice. J. A. C. Tmoan. 

Physics Department, 

University College, 

Rangoon, Aug. 16. 


_x has just occurred to the writer, on turning 

over tho account of cognate phenomena in Rayleigh's 
“Theory of Sound ” (vol. 2, * 270), which semis to be 
of weight in this subject sad may indeed be already 
, •” a a gujda to obeervers. Long waves can 

a heterogeneous atmosphere of t~ 


penetrate a _ ■__ i 

type much better than shorter waves the length of 
which is oomparable with Hie dimensions of the 
patches soattarod through the medium. But in reflec¬ 


tion from a layer of transition the opposite conditions 
prevail, the longer waves being most turned back: 
for reflection is only sensible when the gradual change 
of properties is completed within a depth small 
oompared with the wave-length, though the new 
values must afterwards be maintained for a depth 
at least oomparable with the wave-length. Atmo¬ 
spheric reflection downward must be m any oase 
alight so that the augmenting of the effect by 
lengthening the waves may be an effective mode of 
best. Josbph Lauks. 

Cambridge, Sept. I, 
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Veterinary Science and Agriculture. 
By Dr. P. J. Du Torr. 


r | VHK prominent position which veterinary research 
X occupies in the scientific) life of South Africa 
to-day ana the valuable practical result* which have 
been obtained in this field of work have encouraged 
me to choose as the subject of my address the rfile 
which veterinary science plays in the agricultural 
development of a country. For obvious reasons 
my remarks will be oonflned almost exclusively to 
the live-stock side of agriculture in the wider sense ; 
and for equally obvious reasons most of my examples 
will be quoted from South Africa. 

Since the beginning of the present oentury the 
growth of veterinary scienoe has been remarkable. 
Indeed, it may be said that a new veterinary Bcienoe 
has arisen unobserved by the general public. A 
quarter of a century ago the veterinarian was looked 
upon as a moderately useful though obscure member 
of the community, whereas to-day he is regarded 
as an essential factor in the economic machine 
of the State. In this transformation of veterinary 
science the British Dominions and Colonies played 
no unimportant part. The veterinarians who had 
migrated to those countries and taken with them 
the stock of knowledge which they had obtained 
at the European veterinary schools, found them¬ 
selves confronted with new problems which required 
solution. Research work on a large scale became 
neoeasary. Novel methods of attacking disease 
had to be devised. The fanner soon came to realise 
that his very existence depended on the protective 
measures of the veterinary staffs. 

I propose to review briefly some of the most 
notable achievements of veterinary science in 
reoent years, and to indicate how the work of the 
veterinarian has become interrelated with that of 
workers in other branches of scienoe. 


Animal Dis has bs. 

Trypanosomiases .—Probably no other single 
group of disease-producing organisms has retarded 
the agricultural development of the continent of 
Africa more than that of the trypanosomes. If 
the cattle population of Afrioa be estimated at 
about 40 million head, it is quite safe to say 
that this number oould easily be doubled if the 
danger of trypanosome infection were removed. In 
Nigeria, for example, only a portion of the drier 
northern provinoee is suitable for cattle ranching ; 
the much more fertile southern provinces are 
practically devoid of cattle on account of the 
ravages of trypanosomiasis. Similar conditions 
obtain in almost every territory in Afrioa (except 
the extreme south). The soil u fertile, grating is 
plentiful, the dimatio conditions are favourable, 
but the presence of tsetse flies and trypanosomes 
renders cattle farming impossible. 

Fortunately, we can record oonsiderableprogress 
in this field of work during reoent years. The prob¬ 
lem has been attacked along two lines mainly. A 
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direct attack has been launched against the parasite 
by means of drug treatment; and an indirect attack 
on the disease has been made through a campaign 
against the transmitter, the tsetse fly. The third 
line of attack, the immunisation of animals against 
infection, has not yielded very promising results. 

One further trypanosome disease should be 
mentioned here, namely, dourine. Known for about 
a hundred and fifty years, this disease has been 
responsible for very heavy economic losses to horse 
breeders in Europe and other countries. With the 
aid of modern methods the disease was eradicated 
from moot of the closely settled and well-organised 
western European States. But in the vast open 
Bpaoes of Canada and other countries its eradication 
proved to be a muoh more difficult problem. It 
was only when Watson in Canada euooeeded in 
perfecting a delicate diagnostic teat for tho detection 
of the infection that the eradication of the disease 
oould be attempted seriously, and the results of the 
subsequent campaign in Canada have been entirely 
satisfactory. It should be added that Watsonn 
success baa stimulated further research into the 
problem of diagnosing other trypanosome infections 
by serological methods. A fair amount of suooess 
has attended these efforts and quite recently 
Robinson at Ondorstepoort has reported farther 
progress in the serological diagnosis of Trypanosoma 
amgoUnee infection. 

Piroplasmoses .—Under this heading are included 
diseases like red water or Texas fever of cattle, 
biliary fever of dogs and horseB, * gallsicknesa ’ or 
anaplaamoaia, and East Coast fever of cattle. 

Their etiology was completely obeouro until 
Theobald Smith and Kilborne in America, in a 
series of brilliant researches extending over the 
years 1886-92, succeeded in elucidating the nature 
of the first-named disease. Not only did these 
investigators discover the causal organism in the 
blood of infected cattle, but they also proved that 
the disease was transmitted by ticks and that the 
infection passed through the egg of the tick from 
one generation to the next. All this was completely 
new to scienoe ; it was the first time that the trans¬ 
mission of a mammalian disease through an in¬ 
vertebrate host had been proved experimentally. 
This contribution to scienoe by two vete ri narians 
is worthy of special note. 

In the case of redwater, great advances can be 
recorded. The direct method of attack is eminently 
satisfactory, thanks to the discovery by Nuttall 
and Hadwen in 1909 that the drug tfypanblue has 
a specific action on the parasite of redwater of 
oatue and biliary fever of dogs. The treatment is 
so suooessful that the disease has lost muoh of its 
terror since the discovery of the value of this drug. 

In the case of anaplasmosis, a method of im¬ 
munisation has been practised in South Afrioa for 
nearly twenty years and has been the means of 
saving thousands of animals. 

Of the diseases mentioned in this section, East 
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OoMt fever la the most formidable, because of the 
very high mortality attending it This dis e a se must 
have cost South Africa several million pounds smoe 
its first appearance nearly thirty years ago The 
loes to the country has been partly direct through 
the death of many thousands of animals, partly 
indirect through the costly organisation which it is 
necessary to maintain to fight the disease 
It is impossible in this brief review to discuss the 
methods employed in the eradication of East Coast 
fever, or the many practical difficulties encountered 
in this campaign For our purpose it is sufficient 
to state that tne dipping of cattle in an arsenical 
bath has proved to be a very valuable aid m the 
fight against East Coast fever or any other tick 
borne disease 

In South Africa dipping has been practised since 
the beginning of this century and has now become 
an integral portion of the daily routine of farming 
No up to date stock farm can be found to day 
without at least one dipping tank Even if all 
the tick borne diseases should now disappear the 
majority of fanners in South Africa would continue 
to dip them animals regularly The extent to which 
dipping is practised to day may be gauged by the 
fact that there were in the Union of South Africa 
in 1029 more than 13 600 dipping tanks 

In the United States of America where Texas fever 
(redwater) is the only serious tick borne disease an 
attempt is being made to eradicate completely the 
transmitter Boophtlut anmdatus by means of dip 
ping Large areas have already been cleared of 
these ticks, and the economic advantages to which 
these areas are entitled after being declared tick free, 
more than compensate for the expenses incurred 
Vtms Diseases —The vast sums of money which 
have been spent m Great Britain during the last 
few years on the eradication of foot and mouth 
disease should convince even the layman of the 
importance of this group of diseases 

In the olden days it was rinderpest which caused 
the severest losses It has been calculated that 
the losses in Europe during the eighteenth century 
amounted to 200 million head of cattle The 
disease made its appearance m England m 1866 
A Royal Commission was appointed and its report 
is of value to this day Later on, improved methods 
of eradication and prevention were evolvod, and 
to day most countries are free of rinderpest How 
ever, in the Far East and in Central Africa the 
disease is srtill prevalent, and causes serious losses 
Two reoent outbreaks of rinderpest one in 
Belgium in 1920 and the other in Australia in 1923, 
both of which were eradicated completely within 
a few months have again shown how far veterinary 
science has advanced during the last oentury 
South Africa has been free of the two diseases 
just named for many years But there are several 
other virus diseases which play a very important 
rdle Among these, homesickness and bluetongue 
of sheep are perhaps the most important An 
extensive study of the former disease by Theiler 
and his co workers has yielded some very valuable 
results, but the problem of homesickness cannot 
be said to be solved At present a method of 
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immunisation with hyperimmune serum and virus 
is practised, and this method has given excellent 
results in mules About 4000 mules are i mm u n ised 
annually, and it has been stated that if the 
Onderstepoort Laboratory had produced nothing 
else exoept this method of i mmunis i ng mules, its 
existence would have been justified 
The second important virus disease of South 
Africa is bluetongue of sheep The disease is of 
great economic importance and would have been 
a very serious hindrance to the sheep farmer had 
it not been for the fact that Theiler discovered a 
simple method of vaccination by means of which 
the losses from the disease can be reduced to a 
negligible quantity Every year two to three 
million doses of this vaccine are issued to the 
farmers, and the ultimate saving to the country 
must be enormous 

Of the many other virus diseases of animals, only 
one more need be referred to here, namely, rabies 
This most dreaded of all human and animal diseases 
has been eradicated from many countries, and is 
being kept out by strict quarantine measures In 
1918 the disease was introduced into England with 
a dog which had been smuggled m m an aero 
plane Strict measures were put into force and m a 
comparatively short space of time the disease was 
stamped out completely Methods of preventive 
inoculation of dogs, m countries where the eradioa 
tion of the disease is very difficult have been tried 
on a large scale The results have on the whole 
been very good but it ib too early to predict the 
future scope of these methods 

Bacterial Diseases —Of the host of bacterial 
diseases, only a few need be mentioned here The 
deadly glanders, which was known before the tune 
of Christ, and even twenty five years ago still 
caused severe losses amongst horses and constantly 
threatened the human population has now been 
practically eradicated from all civilised countries— 
thanks to the accuracy of the diagnostic tests which 
are used to identify the disease 

Another disease which at one time was responsible 
for very senous losses and w hich has now practically 
disappeared is pleuro pneumonia (lungsiokness) of 
cattle In the year 1860 about 187 000 head of 
cattle are stated to have died m Great Britain of 
this disease and the mortality m other European 
countries at that time was corresponding nigh 
Towards the end of last century the disease was 
stamped out m Britain and to day the greater part 
of Europe is free of the disease South Africa, in 
spite of the fact that neighbouring countries are still 
infected, has been free of lungsiokness since 1916 
Only one other bacterial disease can be mentioned 
here namely tuberculosis In 1901, Robert Koch, 
who about twenty years previously had discovered 
the cause of the disease, startled the scientific world 
by announcing to a Tuberculosis Congress in London 
that human tuberculosis and bovine tuberculosis 
were two distinct diseases which were not com¬ 
municable from the one species to the other Un 
fortunately, this statement proved to be wrong 
We know to day that human beings do contract 
bovine tuberculosis, and for this reason most 
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civilised countries adopt measures for the suppree 
non at the disease in cattle The United States 
mid Canada are leading the world in this respect 
and have spent millions at pounds m compensation 
for the destruction of tuberculous reactors Den 
mark, Germany, England, and other countnee are 
also doing muon and have achieved a large measure 
of suooess m their efforts to supply to the population 
milk and beef free of tubercle bacilli But very 
muoh remains to be done In human beings the 
mortality from tuberculosis is still high in all 
countries, and a considerable percentage of the 
deaths must be ascribed to the bovine strain of the 
organism The disease m cattle can be stamped out 
provided enough money is made available 
Recently great interest has been shown in the 
attenuated strain of tubercle bacilli produced by 
Calmette and Guerin of the Pasteur Institute 
Experiments in which it is attempted to immunise 
children and young animals, with this strain, are 
in progress throughout the world It is sincerely 
hoped that all this work will prove that the method 
of Calmette and Guenn has given us yet another 
weapon against this insidious disease 

Internal Metazoan Parasites —The only group 
that need be mentioned in this brief survey are the 
worms These parasites have become more and 
more important and to day they actually constitute 
the ‘ limiting factor ’ in successful sheep farming in 
many parts of the world This subject forms a 
highly specialised science of its own, the science of 
helminthology—m which many notable successes 
have been achieved in recent years 

The ordinary stomach worm of sheep (Hcemonchue 
contortus) is world wide in its distribution and is 
the cause of very severe losses Bettor farming 
methods will undoubtedly improve the position, 
but m the meantime farmers look to the vetenn 
anan to nd their sheep of these deadly parasites 
Various chemicals have been tried with varying 
degrees of success, but perhaps nowhere has the 
success been so marked as in South Africa, where, 
as a result of the researches of Theiler, Veglia, 
Green, and others, a method of treatment was 
recommended which has proved the salvation of 
many sheep farmers The method consists of the 
aoourate dosage of a mixture of arsemto of soda and 
oopper sulphate, and the extent to which this 
method has been applied may be gauged from the 
fact that at present some 25 million doses of the 
mixture are issued annually from Onderstcpoort 
The method is not perfect, but it has been a great 
factor in making sheep farming a success where 
otherwue it would have been a dismal failure 
One further fact must be emphasised here The 
menaoe of worm infection has become so great that 
no sheep farmer can hope to be successful if he dis¬ 
regards the teaching of modem science Over 
stocking of farms must be prevented at all costs , 
marshes must be drained or the sheep kept away 
from them, the sheep most be treated regularly 
according to the beet methods known If these 
precautions axe adopted, the parasites can be kept 
m check and profitable sheep farming will become 
possible, if the advice is ignored, then th<j financial 
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loss to the farmer will be the smaller the sooner he 
gives up farming 

External Parasites —The two most important 
groups of ecto-parasites, the ticks and the tsetse 
flies, have already been referred to 

A further very important group are the mites 
These minute parasites are responsible for the 
diseases known as scab or mange in animals, and 
have caused untold losses In the fight against 
these diseases the British Dominions have had very 
signal success Australia and New Zealand have 
eradicated sheep Bcab completely, Canada is praoti 
cally free of it, and m South Africa, where the 
presence of a large native population owning a very 
inferior class of sheep has made the campaign 
particularly difficult, the incidence of the disease 
has been reduced to infinitesimal proportions and 
complete eradication is hoped for within a short time 

Another very important ecto parasite of sheep is 
the so called blowfly The trouble is caused by 
these flies depositing their eggs m the wool of sheep, 
especially m the soiled and moist parts, and by the 
resulting maggots causing serious damage to the 
wool and the sheep itself The pest has assumed 
alarming proportions m Australia and is becoming 
more and more important in other countries, in¬ 
cluding South Africa Determined efforts are being 
made to combat the pest and valuable progress has 
been achieved In tnis research entomologists and 
veterinarians are working hand in hand 

Diseases due to Poisonous Plants —That certain 
plants are poisonous and may have fatal effects 
when consumed by animals has probably been 
known for centuries However, it is only during 
recent years that plants have been studied which 
produce diseases comparable with epizootic diseases 
In this field of research South African workers have 
been prominent 

One of the most remarkable of those diseases is 
that known m South Africa as gousiekte (rapid dis¬ 
ease) of sheep, which was studied some years ago 
by Thieler, Du Toit, and Mitchell The cause of 
the disease was shown to be the plant Vanguena 
pygmcea The poison contained in the plant acts 
on the heart muscle, causing a myocarditis with 
subsequent dilatation of the ventricles As soon 
as the process has reached a certain stage the animal 
dies of heart failure’ To the casual observer the 
disease presents all the characteristics of an in 
fectioua disease 

Other no lisa remarkable diseases were studied 
by Theiler and his oo workers A disease called 
geeldikkop (yellow thick head) m sheep was shown 
by Theiler (1928) to be due to a plant Tnbvlus 
terrestns, although more recent work by Quin, 
Steyn, and others at Onderstepoort has shown that 
there are other factors to be considered in the 
oausation of this disease 

Vomiting disease of sheep was studied by Du 
Toit (1928) and proved to be caused by Ottgtna spp 
The disease may produce very severe losses in 
certain years, especially after droughts, when the 
plant is very widespread 

The study of poisonous plants is now being 
actively pursued in various countries, and further 
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interesting developments may be expected. It is 
obvious that the oo operation of botanists is essen¬ 
tial for the success of this work 
Deficiency Dtseoeea —The great importance of 
the vitamins m the nutrition of human beings is so 
well known that it need not be stressed here In 
the case of the common domestic animals (except 
perhaps the pig, the dog, and the fowl) the vitamins 
seem to be of far less importance than m human 
beings On the other hand, mineral deficiencies 
mo, generally speaking, much more important m 
animals than in human beings In reoent years 
it has been found that large portions of the earth’s 
surface are deficient m some min eral or other essential 
for the normal health and growth of animals 
In South Africa, as well as m other African 
tern tones and in Australia, the most serious de 
ficienoy is that of phosphorus Theiler and his 
oo workers have investigated the ill effects of this 
deficiency on cattle very fully They have shown 
that cattle grazing on phosphorus deficient pastures 
develop a depraved appetite for bones and other 
carcase debris, and this may lead to the ingestion of 
toxic material with fatal results (lanunekte in South 
Africa) further, that such cattle remain stunted 
in growth, are late m maturing, are frequently un 
fertile, produce very little milk, and are very bub 
oeptible to various diseases By the addition of a 
small daily ration of phosphorus to the diet, they 
were able to bring about an almost miraculous im 
provement in the condition of the animals 

As a result of the general feeding of phosphorus 
compounds in the deficient areas of South Africa, 
the disease lamnekte, which a dozen years ago 
caused enormous losses, has practically disappeared 
and cattle farming in those areas has again become 
profitable The significant fact may be recorded 
here that the village of Vryburg m Beohuanaland, 
where ten years ago milk was very scaroe, to day 
owns a creamery which handles a larger volume of 
cream than any other creamery m South Africa 

Ormra Vhtertnaby Pboblxms 
Problems in connexion with the nutrition of 
a nim a ls are now receiving attention in many 
oountnee The vast importance of correct feeding 
can be illustrated best by referring again to the 
phosphorus deficiency which exists in the pastures 
of South Africa and other countries The astound 
rag results which have been achieved with the 
addition of a small quantity of phosphorus oom 
pounds to the ration of the animals promise to 
revolutionise the beef and dairy industries 
Animal breeding also presents problems of great 
importance and these are intimately bound up with 
the problems of disease and nutrition In South 
Afnoa, as in other countries, there is a constant ory 
for the replacement of the scrub bull by pedigree 
sues This demand would be met to a far greater 
extent were it not for the fact that m many parts 
of the country pedigree bulls cannot live because of 
disease or nutritional difficulties 
In South Africa control over the diseases men¬ 
tioned above is gradually improving and, m regard 
to the deficient arras, reoent investigations by Du 
3179, Vol. I2«] 


Toit and Busohop have shown that the grading 
up of native stock can be earned oat with oomplete 
suooess provided the deficient mineral is supplied 
Both beef oattki and dairy rattle have been bred on the 
extremely deficient veld of Beohuanaland without 
signs of deterioration, and the oost of the supplement¬ 
ary ration has been negligible in comparison with 
the advantage derived from such feeding 
Gratifying though the suooess whioh has been 
achieved may be, the need for further research on 
live stock problems has never been greater than 
it is to day The development of enormous areas 
in the British Dominions and Colonies is entirely 
dependent on the progress of research With the ud 
of further scientific measures, these new countries 


oould absorb a very muoh huger population than 
they now harbour Over population will not make 
itself felt for generations, nor need over production 
be contemplated seriously 

The prosperity of a very large percentage of the 
population, both European and native, in the 
Dominions and Colonies depends on the live stock 
industry—breeding of pedigree stock, beef, mutton, 
or pork production, dairy farming, wool or mohair 
production , skin and hide trade , poultry farming, 
etc These farmers look to the votennary servioe 
of their countries more and more for assistance and 
protection Without this assistance, profitable 
stock farming, especially in the tropical and sub 
tropical oountnes, is impossible The assistance, 
if it is to be effective, must be based on the latest 
achievements of scientific research Buie of thumb 
methods will not suffioe 

In a humble way South Africa has proved the 
wisdom of maintaining an adequate veterinary 
research service At Onderstepoort the Govern¬ 
ment twenty one years ago established what must 
be regarded as a fairly large research institute, if 
the size of the population be taken into considera¬ 
tion This institute, under the brilliant directorship 
of Sir Arnold Theiler, soon proved to be not a 
liability but a valuable asset to the country The 
results obtained in any one of its various sections 
would probably have justified the maintenance of 
the entire institution 

I have said that the Dominions and Colonies 
have played an important part in the recent growth 
and development of modem veterinary science 
The quality of the research work produced by 
veterinarians in these oountnes has been of sow 
high order that it soon plaoed veterinary science 
(which not many years ago was regarded as the 
Cinderella of sciences) abreast of the other soienoes 
As a matter of fact, in South Afnoa it can be said, 
without disparagement to any other group of 
workers, that veterinary soienoe occupies a very 
high, if not the leading, position This has had a 
wholesome mflnunro on the scienoe itself and on the 
type of worker who was recruited in its servioe 
The stigma of inferiority whioh for so long was 
attached to the veterinarian has disappeared 
To day, veterinary soienoe is looked upon as a 
field of work which offers almost unlimited aoope 
for research and, in its practical application, may 
faring untold material benefit to a oountry 
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Correlation of the Archaeological and Geological Records. 

By M C Bubkitt 


T710R the prehistonan the problem of correlating 
-E- the arohnolomoal and geological records is a 
thankless task No sooner has a satisfactory 
correlation been obtained in the study than field 
workers produce fresh factors which have to be 
accounted for and the problem is demonstrated to 
be still more complicated than before However, 
reoent researches, especially those undertaken by 
Mr Reid Moir and Dr K 8 Sandford, have thrown 
a flood of light on the whole matter, and while it is 
still too early to hope for a final solution of the 
knotty (noj»lem, a comparison of their work with 
that of eanstr continental investigators does bring 
out oertain salient points 

Although it has undergone some vicissitudes, the 
fourfold glacial system of Penck certainly seems 
to meet the faots in Nature, although the length 
and the intensity of the glaciations of that scheme 
seem to have differed m various areas, not only 
according to latitude (as might be expected) but 
also according to the longitude of the site How 
ever, for the purpose of this article, Penck’s scheme 
Will be adopted, not least because both Mr Reid 
Moir and Dr Sandford, as well as many continental 
prehistonans, have a fourfold glacial system m their 
minds Before tabulating the reoent work in East 
Anglia and the Oxford distnot, it will be well to 
summarise some of the results obtained abroad 
chiefly must the results of investigations at three 
sites, namely, Bouohidta, Conlifcge, and Cotencher, 
be combined together 

Bouchieta —This site is a small cave half way 
up the Bteep side of the Soudour hill, which rises 
in the middle of a tributary valley of the An&ge, 
close to the village of Bedeilhao and not far from 
Tarasoon en An&ge The section in the cave re 
vealed morainic material overlaid by a deposit 
containing Moustenan implements Below the 
level of tne cave, along the hillside, can be seen 
the remains of another lateral moraine due to a 
glaciation which was not sufficiently intense to 
rise to the height of Bouchi&a This glaciation 
must, of course, have been subsequent to the one 
which did reach the cave, as its moraines have not 
been thereby obliterated If it had been suffi¬ 
ciently intense to reach the cave, doubtless the 
eontents would have been oleaned out, and the 
remains left by the previous glaciation, with the 
deposit containing Moustenan implements rest 
ing on it, largely destroyed Tne evidence at 
Bouchiita thus demonstrates that some Moustenan 
industries art subsequent to a glaciation which was 
no* the last 

Conhige —In eastern France two terminal 
moraines can be determined, one considerably 
farther out in the plains than the other, due of 
course to the {not that the glaciation which formed 
it was the more intense of the two But that the 

n ter glaciation was not subsequent to the lesser 
bvious, because if it had been, the terminal 
moraine of the former would have been largely 
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destroyed In a deposit resting on the earlier 
moraine, that is, the one farthest out in the plains, 
and beyond the range of the subsequent and lesser 
glaciation, was found an Aoheulean implement 
It is hard to dogmatise about the exact age of a 
single speoimen, but so far as can be judged from 
pictures, it does not seem to be of very early 
Aoheulean date The evidence at Conhige demon 
strates that a part at any rate of the Acheuiean 
culture »s subsequent to the last but one important 
glaciation of a district 

Cotencher —This Bite is m Switzerland (Neuf 
chfttel) It is a small cave lying just within the 
orbit attained by Penck’s Wurm glaciation at its 
maximum, and it was completely filled by morainic 
material assignable to this last great glacial epoch 
Within the morainic material were found some 
Moustenan tools, whioh must therefore have been 
fashioned and dropped before the Wlirm glaciers 
picked them up ana deposited them at Cotencher 
Cotencher demonstrates that the Moustenan culture, 
in part at least, was anterior to the maximum of the 
Wurm glaciation 

But the Moustenan m France * is found with 
an arctic fauna and ih stratigraphically later than 
the Acheuiean, which is associated with a cool 
fauna It follows, therefore, that the French 
Moustenan must be, in part at any rate, correlated 
with the Wurm glaciation, it and a part at least 
of the Acheuiean being subsequent to the Ribs 
glacial penod Confirmation of this is given by 
the finds in the Somme Valley, where Acheuiean 
industnes occur in the older loess, which is found 
covenng, and is therefore newer than, the lowest 
but one terrace, while it never overlies the bottom 
terrace—for the simple reason that at the time of 
its formation the bottom terrace was not there 
Moustenan industnes are found at the base of the 
younger loess which does occur over the bottom 
terrace as well as over the lowest but one Com 
pansons of the Somme Valley terraces with those 
of the Oxford distnot are very striking Again, 
m the valley of the Garonne, Acheuiean industnes 
are found m a deposit resting on the lowest but one 
terrace and m the gravels of the bottom terraoe— 
in the latter case m a rolled state Once again 
the evidence shows that a part at any rate of 
the Acheuiean industnes can be dated to a 
penod before the last glaciation but after the last 
but one 

Turning to Great Bntain, the key sites in East 
Anglia are, in mj opinion, those of Hoxne and the 
Cromer cliffs, to whioh must be added the reoent 
disoovenes m brown boulder clay at Hunstanton 
Our knowledge of all three is due to the indefatigable 
energy of Mr Reid Moir Composite sections from 
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thaw sites, together with those of the Oxford district, 
are given in the table below. The uohaokwioal 
finds from the Wolveroote ohannel hare been 
correlated with the upper beds of Home, the 
suooeesion of industries being most helpful. The 
foreign evidence just detailed allows us to name the 
glacial periods aooording to the Penokian scheme. 


sands with the mote temperate beds, probably 
lower Aeheuleaa in date, of Home and elsewhere. 
But the reoent suggestions of Simpson (Nanraa, 
Dec. 28, 1929) postulate a oold or at least oool 
inter glacial at just about that time in the geological 
sequenoe of events. Assuming that the climate 
was temperate, as indicated by the Hanborough 


TABLE OF CORRELATIONS. 


Locality. 

Oxford Boston. 

Hoxne. 

— 

Tnrdkn' Beet* 
OtnbrldfliL 

Port Wtnnl 

tfodwn flood plrtn pink 

glad *nd Budr-lota 
jf Cp^ pSwohthie 

Blown bowlder cUjr 
eonUfadns teWed 

Irtely bedded (ravel 

at top. 

Ok«W 

Wflnnl 

S *moth < toS3?. < ““ m " [Wolveroote ohanaol) 

Denudation to nmk 1. Warp land* (climate 
channel very oold and wot). 

1 “SSurtrtaa'tool. 

[Mo tadurtrio* found 
but preaunubly they 
would prove to be 
late Moartarian and 

“SSL,*SSSfU. 

Briek earth. 


Twlatod loam and aand. 

iBtOTfUcUl 

Kbe-WtLrm 

Vv ss^ sssttsc 4 - 

po end CortriSJo 6. Layer with JHnfcu 
Jhtmmtht found.) mmtltmu and un- 

roUto, Uppw 
Acheulean and 
Mlcoqne tool*. 

Barly 'warm' Mow 
terian floor and tarn- 
parata Bora. 

[Cromer Dlatrirt.] 

Twfctod Band (Houab). 

Warm leval-beddad 
•and (derlvad Cbel- 
kan and Acbenkan 
took). 

\m SLm 

Lower Sammertown—Badley terraoo. (Ham- 
moth and derived CbeUean and Aoheulean 
took found.) 

Wolveroote (10 ft.) terraoe-outwaah of Moroton 
loe obeet (derived CbeUean took found). 

reindeer bone# 

Arctic bed (aterOe) 

Bun toe *and* (Upper 
Aoheulean took 

found). 

Ooutorted drift. 

Scratched boukler*. 

[ Interglacial 

Mtodd" 

Hi*. 

Hanborousb (#0-100 ft.) terraoe-pauae In a 
period of denudation of the Thamea valley. 

Warm laouatrtne bed* 
(rterik) 

t Perhapi represented 


GtaoUl 

B»“ 

Plateau drift. 

Klmmeridge boulder 
otoy. 

TUI (derived late Chel¬ 
lean took found at 
bate) Upper part 
of Cromer Porert 
Berko. 


Intergkelal 
Time* - 
| Htaidal 



Lower Cromer Porert 
Berks (Hortaon of 
anolent CbeUean 

land furtaee at base.) 


GUdal 

1 SS5T“ 

| _ 

i 


Wayboamt Orag/rto. 


1 m-ottu 
| Time* 



“iSSatoSs: ^ 



erraoe at Oxford and the lower bed at Home, it 
is possible that in the intensely glaciated area around 
Cromer, which was more or less under the influence 
of the Scandinavian ioe-sheets, the climate of this 
oool inter-glacial period was never warm enough 
to permit of our reoognising an inter-glaciation, but 
that nevertheless the Ckomer Till and the oontorted 
Drift, far from bring the result of one gnat glacial 
movement, are the result of two suooessive 
glaciations. 
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It would seem from the above that the whole 
period from the Eolithic industries of the sub-crag 
until dose on chalky boulder clay times is oocupied 
by Chellean and Aoheulean industries, with which 
are associated at oertain periods flake industries 
of CSaotonian and Levalloieian types. The so- 
called ' warm ’ Mousterian which is earlier in date 
than the true Mousterian of Pranoe Bhould^properly 
speaking, be included here. The only difficulty in 
toe scheme is the correlation of the oold Mundesky 
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Obituary. 


Pmv. H. B. Duos, C.B.E., F.R.8. 
rpHB sodden death of Prof. Harold Bally Dixon, 
X of the University of Manchester, on Sept. 18 
last, removed a distinguished chemist whose work 
upon gaseous explosions daring the past half- 
oentury opened a new era in oombuetion research. 

He was bom on Aug. 11, 1852, the seoond 
son of William Hepworth Dixon (1821-79), 
traveller and writer, and for some years (1853-09) 
editor of the Athenanm. The family came of an 
old puritan stock, the Dixons of Heaton Eoyds 
in Lancashire ; but in 1840 Hepworth Dixon, who 
had been bom in Manchester, migrated to London, 
where his children were reared. 

Harold went to Westminster School, from whence, 
in 1871, he gained a close classical scholarship at 
Christ Church, Oxford. Owing chiefly to the seat 
with which he threw himself into the social and 
athletic ride of university life, he scarcely fulfilled 
the expectations of his tutors in classics ; but in 
1878, at the instance of Dr. A. Vernon Harcourt, 
he turned his attention to scienoe, with such signal 
success that two years later he graduated first class 
in the Natural Scienoe School. Afterwards he 
was elected to fellowships successively at Trinity 
in 1870, and at Balliol In 1881, teaching at both 
Colleges and carrying out researches in a cellar at 
Balliol which formerly had been used by Benjamin 
Brodie for his researches on ozone. 

It was also at the instigation of Vernon Harcourt 
that Dixon commenced studying gaseous ex¬ 
plosions in 1870. During the sixty yean which 
had elapsed since Humphry Davy’s pioneering 
work on the subjeot, only R. W. Bunsen amongst 
chemists had much explored it, and for twenty 
yean his results had been accepted without 
question as authoritative. More particularly the 
results of Bunsen’s experiments (1853) on the 
explosion of mixtures of electrolytic gas with 
increasing amounts of carbonic oxide were held to 
be inconsistent with the principle of ‘ mass action ’ 
enunciated by Berthollet in 1805, and led to the 
erroneous view that a continuous alteration in the 
composition of such a gaseous medium produces 
a discontinuous (‘ per saltum ’) alteration in the 


It was during a research primarily undertaken 
to test this conclusion that Dixon made the epoch- 
making discovery that the prolonged drying over 
phospnorio anhydride of a mixture of oarbonio 
oxide and oxygen in oombining proportions renders 
it non-explosive when subjected to electric sparks 
of an intensity sufficient to ignite quite readily 
an undried medium. This astounding result, an¬ 
nounced at the Swansea meeting of the British 


in foil cry, is still unoaptured. 

These early Oxford researches (1870-81) not 
only proved, contra Bunsen, the validity of 
Berthollet’t * law of mass action ’ in gaseous ex¬ 
plosions, a oondudon simultaneously est a b li s h e d 


by the independent work of Harstman in Heidel¬ 
berg, but also led to the remarkable discoveries of 
H. B. Baker, who assisted Dixon at Balliol in 
1884-85, regarding the incombustibility of rigidly 
dried and purified systems containing phosphorus 
or sulphur vapour and oxygen, even when strongly 
heated. Thus Dixon laid a firm and lasting founda¬ 
tion on which much later work has been built. 

Up to 1880, on the strength of Bunsen’s observa¬ 
tions (1857), it was generally believed that gaseous 
explosions travel at rates' not exceeding a few 
metres per second only; but in that year a dis¬ 
astrous explosion in a large gas-main in Tottenham 
Court Road, London, afforded conclusive evidence 
of much higher speeds, and caused Dixon to begin 
measuring ‘ rates of explosion ’, which was his next 
important work. He had not got far with it, how¬ 
ever, before Berthelot and Vieifle announoed (1880) 
their discovery of the high constant flame speeds 
finally attained on the development of ‘ l’onde ex¬ 
plosive ’ (‘ detonation ’) in gaseous explosions ; this 
revelation, together with Mallard andLe Chatelier’s 
classical “ Recherches but la combustion dee 
melanges gaseux explomfs ” (1883), showed that 
the comparatively slow flame speeds observed by 
Bunsen apply onlyto the mild initial phase of 
such explosions. Working on parallel lines with 
them during the next twenty years, Dixon so 
successfully developed the methods initiated by 
the Frenoh savants that he became the leading 
authority upon such matters. In 1893 he gave the 
Bakerian Lecture to the Royal Society on “The 
Rates of Explosion in Gases , and nine years later 

K ’ ’lahed in the Philosophical Transactions a 
ant memoir embodying his photographio re¬ 
searches on “ The Movements of Flame in the 
Explosion of Gases 

Dixon’s third principal line of research, which 
chiefly occupied him during the last twenty years, 
was on the ‘ ignition temperatures ’ of explosive 
gaseous media, whioh he was the first to deter¬ 
mine with any real accuracy ; and only recently he 
made the important discovery that such ‘ ignition 
temperatures ’ are, or may be, profoundly affected 
by tne preeenoe of small amounts of impurities in 
the media, a matter of great importance in regard 
to coal-mine and other industrial explosions. 

In 1880 Dixon was appointed to succeed Sir Henry 
Roeooe in the ohair of chemistry at Owens College, 
Manchester ; and this he oocupied until his retire¬ 
ment in 1922, when he became honorary professor 
at the University while still continuing his ex¬ 
perimental researches there. Under Roeooe the 
Manchester School of Chemistry had been so 
dominant in the country that some doubted 
whether his successor would maintain its neat 
reputation. But Dixon’s outstanding administra¬ 
tive sifts, his devotion to experimental research, 
his angularly dear and penetrative mind, his 
brilhanoe as a lecturer, his power of arousing in his 
students the true spirit of inquiry, and the way 
in which he always iden tified himself with the 
social and athletic interests of the University, 
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proved more then equal to the teat, ao that the 
reputation of the Sohod oontinu&Uy increased 
under bis leadership He was indeed the beau 
ideal of a University professor 
Dixon’s scientific and educational activities were 
by no means confined to the University of Man¬ 
chester He was president of the Manchester 
Literary and Philosophical Society during 1907-0 
and of the Chemical Society during 1909-11 He 
served on the Royal Commissions on Explosions 
of Coal dust m Mines (1891-94) and on Coal Supplies 
(1902-0) also he was a member of the Home 
Offioe Executive Committee on Explosions m 
Mines (1911-14), and since 1927 acted as Super 
visor of Researches on the Ignition of Oases under 
the Safety of Mines Research Board During the 
War he was Deputy Inspector of High Explosives 
for the Manchester area, in recognition of which 
he was appointed C B E 

In 1910 Dixon became chairman of the Royal 
Technical College, Salford and afterwards of 
the Salford Education Committee, both of whioh 
positions he continued to fill until the end with 
conspicuous success and great advantage to the 
public Latterly he also devoted much time to the 
establishment of the new Queen Mary s Secondary 
School for girls at Lytham which is to be opened 
in the near future and was returning from a 
meeting at Lvtham m this connexion when he was 
suddenly taken ill and died 
Amid his manifold other interests Dixon never 
lost hiB early love of the classics and while voyag 
mg to South Africa with the British Association m 
1906 he produced for private circulation a verse 
translation of the Odes of Horace which for 
soholarly treatment and real feeling could scarcely 
be surpassed Indeed Horace and Omar Khayam 
were his favourite authors and he was filled with 
the spirit of the Novum Organon ” of which his 
scientific work was the fruit 

The Royal Society elected Dixon to its fellowship 
in 1886, and awarded him a Royal Medal in 1913 
in 1922 the University of Manchester conferred 
upon him its D Sc honons causa, the University 
of Prague having similarly conferred its Ph D 
some years previously But as he often said his 
chief reward was the deep satisfaction which came 
to him through the affection and devotion of his 
many old pupils, and from the knowledge that, 
inspired by his example, they were handing on the 
torch which he had lighted 

Dixon was not only himself a great exponent of 
the experimental method, but also a master trainer 
at those who were privileged to be his pupils m 
research and it was here that the influence of his 
personality was most markedly felt At all times 
he was unsparing in the guidance of his npe expen 
ence, and unrelaxing in impressing the paramount 
duty of accuracy and truth, together with the 
highest standard of experimental work Eschewing-1 
all rash speculation, and attaching little importance 
to theonee save as working hypotheses, the dry 
light of scienoe shone clearly throughout all his 
work , and he had a singular felicity in choosing 
just the nght words in expounding it 
Ni%79. Vol 126] 


In his youth, Dixon was a good athlete, gaming 
his football 1 blue ’ at Oxford, and well into 
middle hfe he continued to play both cnoket and 
tennis His chief physical recreation, however, 
was mountaineering, in which he excelled During 
1899-93 he accomplished more than twenty first- 
class climbs in the Alps, and was elected to the 
Alpine Club in 1894 Afterwards, in 1897, be 
climbed in the Selkirks, Canada, making first ascents 
of both Pollux and the Dome, and the seoond ascent 
of Castor with C E Fay and others Also, in the 
Canadian Rockies, he made the first ascents of 
Mounts Lefroy and Gordon withC E Fay Norman 
Collie, and C S Thompson 
He was twice married, first m 1886 to Olive 
Beeohey Hopkins of Montreal, who dud m 1917, 
and by whom he had a son and a daughter, and 
then in 1918 to Mnnel Kinch of Yelverton (8 
Devon), who survives him, by whom he had a 
daughter All three of his children also survive 
him 

It is pleasing to know that even on the last mom 
mg of his life, Dixon was personally experiment 
ing in his laboratory within a few hours he had 
passed away, in the fullness of years and plemtude 
of powers without pam or sadness of farewell, 
leaving behind him a host of pupils who will ever 
remember him with deep affection and gratitude 
Nihil tetxgxi quod non omavtt fama semper mvat f 
William A Bomb 


Sib William Smith, CB 

The death of Sir William Smith the well known 
naval constructor, took place at Craiglands, Heme 
Bay, on Sept 10 Though he was not fortunate 
enough to fill the offioe of Director of Naval Con 
struotion, there have been few in the Admiralty 
service with a higher reputation, and as Super 
mtendent of Construction Aooounta and Contract 
Work during the period 1902-12, he held a position 
second only to that of the directorship itself 

Bom at Portsmouth on April 4, 1860, William 
Edward Smith began work m the rope house at 
Portsmouth at the early age of eleven, but at fifteen 
became a shipwright apprentice, and four years 
later, as the result of a severe competitive examine 
tion, gamed a scholarship at the Royal School 
of Naval Architecture and Marine Engineering at 
South Kensington Passing out in 1873 as an 
assistant constructor, he was employed on the de 
signs of the old ironclads Northampton, Colossus, 
and Inflexible, and later on succeeded Sir W illiam 
White as instructor in naval architecture at Green¬ 
wich Returning to the Admiralty, m 1887 he was 
appointed Inspector of Contract Work and later 
on was oonoerned with the designs of many of Hie 
shine built under the Naval Defenoe Act of 1889 
During hi* forty yews’ active career Smith served 
under Sir Nathaniel Baraaby, Sir W illiam White, 
and Sir Philip Watts, and it was under the latter 
that he held the important post of Superintendent 
of Contract Work From this appointment he 
(Oo nMn ut i on p 641) 
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Contributions to the History of British 
Surgery. 

Plan'a Lives of the Fellows of the Royal College of 
Surgeons of England. (Thelwall Thomas Memo¬ 
rial.) Revised by Sir D’Aroy Power, with the 
assistance of W. G. Spenoer and Prof. G. E. 
Gaak. Vol. 1. Pp. xxvi+752. Vol. 2. Pp. 
696. (Bristol: John Wright and Sons, Ltd.; 
London: Simpkin Marshall, Ltd , 1930.) Cloth, 
42s. net; half bound, 67 s. Qd. net. 

T HE published registers of a college are not 
usually books of wide interest, but the two 
volumes of “ Plarr’s Lives of the Fellows of the 
Royal College of Surgeons of England ” whioh have 
just been issued, edited by Sir D’Aroy Power, are 
very muoh more than a biographical register, for 
they provide a history of English surgery during the 
last hundred years. The Royal College of Surgeons 
in London was founded in 1800 to take the place 
of the Corporation of Surgeons, whioh had separ¬ 
ated in 1746 from the joint Company of Barber 
Surgeons but came to an end through the negligence 
of its oourt after a life of about half a century. 
The College was thus the direot legal successor of 
the various guilds and companies into whioh the 
surgeons of London had successively grouped 
themselves since the middle of the fourteenth 
oentury. In this capacity the College continued 
to perform the important offioe of examining and 
licensing would-be practitioners of the "art and 
science of surgery”, granting to the successful 
candidates its diploma of membership. 

From its very foundation, however, the College 
was also entrusted with the care of the great collec¬ 
tions John Hunter had gathered together to illus¬ 
trate life in all its branches, whioh had been pur¬ 
chased for the nation in 1799, six years after Hunter’s 
death. Much money was expended both by the 
Government and the College on the satisfactory 
establishment of the museum in Lanoolp’s Inn 


Fields, at the beginning of the oentury ; but it was 
not until 1830 that the catalogues began to be 
published, chiefly through the labours of Richard 
Owen, who had been appointed an assistant in 
the museum in 1826. In 1828 the first librarian, 
Robert Willis, was appointed; and in the early 
’thirties the College was rebuilt, practically in its 
present form. 

The College was thus firmly establishing its 
important position in the medical education of 
Great Britain, organising and making efficient its 
museum and its library, and in 1843 this good work 
was completed when a supplemental charter was 
obtained incorporating the College as the Royal 
College of Surgeons of England and instituting the 
order of fellows. The first fellows were to bo elected 
by the Council from among the members—not less 
than 260 or more than 300 were to be elooted within 
three months, and further fellows were to be added 
at discretion in the first year; after that, election 
to the fellowship was to be decided by a special 
examination supplemental to the examination 
for the diploma of membership. This very im¬ 
portant development was chiefly due to Brodie; 
and, as is stated in the account of him in the collec¬ 
tion under review, the institution of the fellowship 
has been largely instrumental in raising the College 
to be “ the exemplar of surgical education to the 
whole kingdom ”, 

It is, then, with the first 300 fellows elected in 
1843 and with all their followers in the fellowship, 
whose life and work are already ended, that these 
volumes are ooncemed. As a preface to the actual 
lives, the text of the 1843 oharter and the list of the 
first 300 fellows are printed in full at the beginning 
of the first volume. A perusal of this list will pro¬ 
vide the reader with a clearer historical terminus 
than the mere date ‘ 1843 ’ can oonvey. The great 
surgeons who had been Hunter's pupib and suc¬ 
cessors will not be found among the fellows— 
their labours were already finished when this new 
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order was established Brodie is the senior vice* 
president in the first list of fellows, and other out 
standing names are William Lawrence, Benjamin 
Travers, J H Green, Liston, Ranald Martin, 
Syme, Caesar Hawkins, Le Gros Clark, and James 
Paget, and of tho second group of fellows, elected 
under the terms of the charter m 1844, George 
Murray Humphry, founder of the Cambridge school 
of mediome, is the last on the list 

The lives of these men and of their successors at 
the head of the profession form the body of the 
work Each life is headed by a tabulated list 
of academic and civic (or military) degrees and 
honours, with the dates of their attainment Tho 
lives follow, on the whole, the admirable models of 
the “ Dictionary of National Biography ”, though 
they are not so severely utilitarian—anecdote and 
reminiscence are freely, but judiciously, drawn 
upon to make a portrait vivid , for, as the preface 
states, a considerable number of the follows have 
been known to the editors either as their teachers, 
their contemporaries, or their pupils Under the 
more important names, while a sketch has been 
given of the subject s whole career and general 
interests, chief attention has rightly been paid to 
his professional work, and this study is made more 
valuable by the select but exact bibkography 
appended to each life Full references and ac 
knowledgment are also given, in most cases, of tho 
sources from which the material of the lives has 
been drawn As an example, the most important 
article — Lister — which runs to nearly a dozen 
pages, gives a sufficient outline of his life and in 
eludes an essay, woven round hiB research and 
teaching, on ‘Antisepsis ensuring Aseptic Surgery”, 
and finally the reader is referred to tho Collected 
Papers”, and to a number of biographies and 
general articles But while there are many lives 
of detailed interest, there are many also which 
come to little more than a list of appointments 
gathered into a few lines It is at first sight a 
little disappointing that more information should 
not have been forthcoming about many of those 
lesser figures Possibly the publication of these 
volumes in then: present form will elicit additional 
information from sources which have not been 
tapped 

The labour of collecting the material for these 
lives was undertaken by the late librarian of the 
College, whose name appears in the title, and to 
him is largely due the credit for suoh completeness 
as has been obtained, particularly in the accounts 
of the lesser men The editors have prefixed a 
memoir of him to the collection Victor Plarr in 


early life had been a member of the Rhymers’ 
Club, that brilliant but tragio group of poets in the 
’nineties, and some of his verses may still be met 
with m the anthologies of to day But for more 
than thirty years he was librarian of the College 
and did much useful work, including the completion 
of the catalogue of the library, which had been 
started by his predecessor The volumes now 
issued will form a lasting memorial to hiB labours , 
but the editorship of Sir D’Arcy Power ensures 
that the student of medical history will find here 
not merely a collection of lives but also a senes of 
valuable contributions to the history of Bntish 
surgery 

Tho penod covered begins before the introduction 
of anaesthetics and passes nght through the conflict 
of opinion over Lister’s teaching of antisepsis— 
here may be found lives both of his opponents and 
of his supporters and successors down to the most 
recent times The student can find, under the 
appropnate names, the history of ovanotomy and 
of the introduction of abdominal surgery, and 
tho rise of scientific ophthalmology and other 
specialisms Here also are many names important 
in the history of the Indian Medical Service The 
me of the modem science of public health is 
recounted m tho fives of Sir John Simon and 
his fellow workers The excellent account of Sir 
Victor Horsley provides a detailed and worthy 
summary of his varied and important researches 
These are but a few examples and besido the 
pioneers and heroes of surgery itself, the amateur 
of medical history will find much to note in the 
varied pursuits to which many of these fellows 
turned aside and in which also they gained sucoess 
Many of the leading figures in the development of 
natural science m the last century are here— 
Richard Owen, Gideon Mantell the geologist, 
Bennett, one of the early investigators of Australian 
zoology, Busk the palaeontologist There are 
heroic missionaries, and even one bishop Litera¬ 
ture has had her worthy followers in this section 
of the medical world, and, as might be expected 
among surgeons, there are several artists of merit, 
of whom Seymour Haden may be mentioned He 
is so deservedly well known as an etcher that his 
important career as a surgeon, hero outlined, may 
be easily forgotten 

All who care for the history of science must be 
grateful to Plarr and to Sir D’Arcy Power and his 
fellow revisers for their labours, which have so well 
supplied a long felt need, and to complete the 
usefulness of ” Plan’s Laves ” the editors promise 
“ a supplement every ten years W R L 
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Colloid Miscellany 

(1) KaptUarchemtt erne DarsteUung der Chemxe 

dtr Rollouts und verwandter Oebiete Von Prof 
Dr Herbert Freundhob Band 1 Vurto unter 
Mitwirkung von J Bikerman umgearbutete 
Auflage Pp vni + 666 (Leipzig Akademischo 
Verlagsgesellsohaft mbH 1930 ) 39 gold 

marks 

(2) Dte Qlobuhne Von Dr Mona Spiegel Adolf 
(Handbuch der Koliotdioxssenschaft tn Einzeldar 
stellungen herausgegeben von Prof Dr Wolfgang 
Ostwald Band 4 ) Pp xv + 452 (Dresden und 
Leipzig Theodor Steinkopff 1930 ) 33 gold 
marks 

(3) Tratti de biocolloidologie Par W Kopaczewski 
Tome 1 Pratique dee collotdes Deuxidme edi 
tion entitlement remamde et mise a jour 
fascicule 2 Memre des concentrations mokcu 
laxres et xonxques Pp lO 1 ) 361 + vi (Paris 
Gauthier Villars et Che 1930 ) 40 francs 

(4) Colloid Symposium Annual (formerly Colloid 
Symposium Monograph) Papers presented at the 
Seventh Symposium on Colloid Chemistry Johns 
Hopkins University June 1929 Edited by Prof 
Harry Boyer Woist r Pp viu + 300 (Now 
York John Wiley and Sons Inc London 
Chapman and Hall Ltd 1930 ) 22* bd net 

(5) 1 he Chemistry of the t olloidal State a Textbook 
for an Introductory Course By Prof John C 
Ware Pp xiv + 313 (Now York John Wiley 
and Sons Inc London Chapman and Hall 
Ltd 1930 ) 18» bd net 

(1) TN the welter of books on colloid chemistry 
J- Freundlich stdl stands like a great rock m 
a weary land The now edition indicates that his 
great achievement is not to remain as a venerated 
antiquity indeed the growth of the subject is so 
rapid that the work is now to appear in two volumes 
each as large as the original edition of 1909 The 
classical treatment of surfaoo action originally 
adopted was so soundly conceived that little altera 
tion in the general scheme has boen found necessary 
to accommodate the additional matter now avail 
able Hence this first volume includes the actual 
Kapillarchemie together with consideration of 
the kinetics of formation of new phases and the 
Brownian movement—the detailed treatment of 
sols and gels being reserved for the second volume 
The increase m size is not due to the process of aoer 
vation so common in text books or to any sensational 
new developments so much as to an increase m the 
intensity of our knowledge of domains hitherto in 
completely explored The author has not hesitated 


to prune in order to make room for recent work 
which is nevertheless frequently introduced in an 
unobtrusive manner 

Among the new matter m this edition an ex 
tended discussion of the relations between chemical 
composition and surface tension has hoc n rendered 
necessary by the recent work on paraehors Ad 
sorption is another branch of the subject which has 
been brought up to date and in view of the tend 
ency to deal experimentally to such a large extent 
with charcoals and silica gel as adsorbents for gases 
and vapours a short section on the action of metals 
in this direction is to be welcomed The portion of 
the work dealing with electrical phenomena at sur 
faces has also betn extended and throughout one 
finds that careful modification of statement in the 
light of experience which has characterised the 
earlier editions It would indeed be difficult to find 
any important piece of work within the scope of 
the subject and capable of summarised treatment 
at the present time which has not been adequately 
dealt with 

(2) The increase in intensity of colloidal research 
during the last twi nty fivo years is indicated also 
by tht important monograph of Dr bpiegel Adolf 
on tho globulins These proteins even apart from 
their intrinsic interest will alwayB have a special 
appeal to Lnglish physiologists on account of the 
fundamental investigation of them by Sir William 
Hardy and the subsequent work of other English 
biochemists The globulins have not hitherto re 
ceived in tho literature of the proteins tho attention 
which their importance warrants and it is very 
convenient to have in one volume such a masterly 
account of their behavnur Hitherto such mfor 
mation has remained scattered through the numer 
ous journals m which it was originally published 
and indeed some of the matter here included has 
not been published before 

Although the greater part of tho work is naturally 
devoted to the physical ohemistry and colloid cbem 
istry of the globulins and their reactions with acids, 
bases and salts there is an interesting section on 
their importance in biology and medicine which 
should appeal to the serious student of human 
physiology and pathology In completeness and 
olanty this monograph leaves nothing to be de 
sired 

(3) This second portion of the first volume of Prof 
Kopac/ewski s treatise represents a distinct advance 
in French scientific text books which hitherto have 
too often been written with an airy detachment 
from work earned out mother countries Therefor 
encos to literature are reasonably numerous and 
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have not been dictated by geographical considera¬ 
tions One would expect however, in a work of 
this kind some mention in the chapter on osmometry 
of the determinations of the molecular weight of 
hemoglobin by 0 S Adair, as direct measurements 
of osmotic pressure of biological substances have 
so seldom been made The other chapters deal 
with crvoscopy, conductivity measurements and 
the determination of pH The usual methods 
are described, illustrated with diagrams which 
are moetlj clear enough and large enough to be in 
telligible, and the tables of results of the most 
varied nature make interesting reading even for 
those who will never cany out the determinations 
themselves 

The main purpose of the whole work is seldom 
lost sight of and special apparatus for biological use 
is a feature of the authors material and while 
those engaged m practical work in this sphere may 
prefer to use more detailed works on the various 
subjects this volume will appeal to those whose 
needs are somewhat broader 

(4) The unsuitability of the use of the term 
‘ monograph for a work containing twenty three 
papers by as many different authors has been rocog 
rased by the substitution of the word annual m 
this seventh year of issue no doubt in timo sym 
posium will give place to some term more de 
sonptive of the occasions when these papers are 
presented In general quality the contributions are 
well up to the standard which readers have come 
to expect from this publication and m variety of 
subject ensure an appeal to a wide circle It is 
almost invidious to select separate papers for com 
ment, but the two papers on adsorption and crystal 
growth carry an interesting subject a stage further 
in definiteness and are distantly related to the one 
on the taking up of dyestuffs by hydrous oxides 
Again, the articles on clays and the nature of flow 
have a marked practical bearing , the perennial 
fascination of gels is indicated by three papers on 
different aspects of their behaviour, and adsorption 
and the measurement of the surface area of ad 
sorbents also claim attention Biological problems 
are represented by three papers, including one on 
the projected methods of analysis of bacteria in 
quantity 

One has the feeling, however that both the meet 
mgs and the report of them in this volume would 
be improved by the selection of a few dominant 
issues, to be treated with less detail of expen 
mental work than is here included Discussions on 
the papers are not included in the book, and there 
seems no direct way in which cnticism of the papers 


could be brought forward by anyone not at the 
meeting There is no doubt, however, that this 
annual meeting of American oolloid chemists per 
forms a useful function, and many will wish that 
a similar event might be organised in Great 
Bntain 

(0) Dr Ware states in his preface that " the 
purpose of this text is to present the fundamentals 
of colloid chemistry as they are disclosed by an 
analysis of the material available at this time and 
not m accordance with the facts of twenty years 
ago , as he alleges that in the elementary books on 
the subject both material and method of presents 
tion are very largely obsolete One therefore hoped 
to find in this volume a lucid and up to date account 
of a growing science unfortunately, it is so marred 
by inaccuracies in detail that it would be inadvis 
able to place it m the hands of any but a very intelli 
gent student On the very first page the criterion 
of size of particles is stated to be insufficient as a 
definition of the colloidal state but no clear defim 
tion is given, and tho next forty pages arc devoted 
to a description of some of the methods used to 
determine particle size This discussion, and indeed 
the whole of the first half of the book, must leave 
the Btudent wondering when the materials which 
have these queer properties are going to appear, for 
he has to wait until p 170 before he is allowed to 
know how the simplest colloidal solution is made 
His difficulties will be further increased if any 
source of light falls at any angle on any particle 
(p 87), or if he uses a large block of uranium glass 
with the cardioid condenser (p 11) The author 
is particularly pleased with a photograph of the 
Brownian movement showing a senes of wavy lines 
as indicating the ‘ vibratory movement of the par 
tides, and gives the usual diagram of erratic lines 
with apologies he does not seem to realise that the 
photograph was obviously taken with a moving sol 
or a moving plate (p 110) On p 224 the reader is 
told that particles in emulsions do not carry an 
electric charge , while on p 260 the swelling of 
rubber m benzene is quoted as cunous behaviour 
on the part of a lyophoinc colloid 

These examples of ill digested statement are 
casually selected—there are many more, and while 
the reviewer is not in agreement with the order of 
presentation, there is little object m discussing that 
while the facts presented are so inaocurate The 
author suggests that to begin with Graham’s ex¬ 
periment on dialysis produces ‘ a combination of 
entertainment and confusion , it would be diffi 
cult to find a more suitable expression for the 
results of his own work P C L Thobkx 
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Wave Mechanics. ! 

(1) An Introduction to the Study of Wave Mechanics j 
By Prof Louis de Broglie Translated from 
the French by Dr H T Flint Pp vi+249 
(London Methuen and Co , Ltd , 1930 ) 12s 6 d 
net 

(2) Wave Mechanics By Prof Arnold Sommer 
fold Translated from the German edition by 
Dr Henry L Brose (Supplementary volume 
to “ Atomic Structure and Spectral Lines ” ) 
Pp xu + 304 (London Methuen and Co, 
Ltd . 1930 ) 21s net 

ERE we have two books on wave mechanics 
dealing with the most recent advances m 
theoretical physics, written by two distinguished 
authors, each prominent in his own country m the 
ranks of constructive thinkers It is of great 
interest to compare the imaginative work of Louis 
de Broglie with the more critical and exhaustive 
treatment of Arnold Sommerfeld 
To de Broglie (1924) we owe the almost bizarre 
conception which led later to the more complete 
formulation of wave mechanics by Schrodmger 
Every particle possesses some of the attributes of 
a wave A particle in motion must be associated 
with a certain periodicity and with a wave length, 
the latter calculated very simply by dividing 
Planck’s constant by the momentum of the particle 
This relation is in some measure imposed by the 
fundamental principles of relativity A ray of 
light possesses corpuscular properties, but the light 
corpuscle is guided by a wave Such was the 
paradoxical view which suggested itself to the 
French physicist At first it seemed to many only 
a fanciful and unpractical vision, but the young 
mans vision led to unforeseen experimental and 
theoretical developments Several experimenters 
brought forward ovidenoe, somewhat vague at 
first but later clear and definite, to show that moving 
electrons do behave as though they were controlled 
by waves when they encounter reflecting surfaces 
or thin films of matter Even this experimental 
evidenoe would probably not have attracted so 
muoh attention, had not the theory of wave 
mechanics been developed in Sohrodinger’s papers 
of 1926 and 1927 

The new method is based on the century old 
work of Sir William Hamilton, of Dublin, on the 
relation between optical and dynamical principles 
The principle of Fermat in optics makes the time 
a minimum for the path which is actually taken 
by a ray of light travelling from one point to 
another Thu is analogous to the principle of 


least action, which asserts that a certain integral 
representing the action has a stationary value 
for the actual trajectory of a particle Classical 
dynamics presents a close analogy to geometrical 
optics, quantum mechanics presents a dose 
analogy to physical optica Instead of Fermat’s 
principle we must now employ the principle of 
Huygens, according to which any point which u 
reached by a wave becomes the origin of a secondary 
wavelet which spreads outwards with the same 
velocity as the original wave Thu principle may 
be expressed in a way familial to mathematicians 
as a differential equation involving a complex 
quantity which Schrodmger calls \p The funda 
mental equations of mechanics must be replaced 
by a wave equation m configuration space 

It has been said that Englishmen, who incline 
to concrete ideas, are less readily accessible to 
progressive abstraction than the older peoples of 
the Continent Certainly many of them confess 
that they favour a picturesque (anschaultch) 
description of physical phenomena whenever that 
is available What, then, u tho meaning of 
Schrodmger s held scalar i/-, or what is the inter 
pretation of hu waves * At first it seemed as if 
the experimental physicist were to be made happy 
with a concrete representation The simplest idea 
is that which regards the particle or the electron 
as constituted by a group of waves , it is a ‘ wave 
packet Unfortunately, when we pass to the 
domain proper of the new theory it appoars scarcely 
possible to support this idea which is so attractive 
on account of its simplicity If they were simple 
wave packets the particles would have no stable 
enstenoo ” On another view, formerly supported 
by de Broglie, the particle is considered as a 
singularity m a wave phenomenon, but to this 
there are serious objections and it u not discussed 
at length m hu present work Another suggestion 
was published in hu report to the Fifth Solvay 
Congress and may be called the theory of the pilot 
wave The wave u considered as a reality and as 
occupying a certain region of space, while the 
particle u regarded as a material point having a 
definite position m the wave which serves to guide 
it on its way Thu viow also meets with serious 
difficulties and can only be retamed by giving it a 
modified form 

SchrOdinger attempted to interpret hu field 
scalar, f, by connecting it with the density of 
electrical charge, and m dealing with the one- 
electron problem he obtained striking results by 
making the produot of ^ and \f, the conjugate 
oompiex quantity, proportional to an electric 
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density It is however, difficult to see how this 
is to be generalised so as to apply to the case of 
many electrons Sonunerfeld refers to the view 
that the charge of the electron is continuously 
distributed in space as a somewhat unattractive 
hypothesis and says We refuse from the out 
set to take literally the charge cloud to which 
Schrodinger s theory leads Bather w e shall retain 
the well founded view that the electron is point 
like in form or at any rate is a configuration of 
sub atomic dimensions He concludes that the 
charge cloud can have only a statistical meaning 

Giving up the idea of individual orbits we regard 
the charge cloud as the sum total of possible paths 
of the electron and imagine the average time of 
stay of the electron in each individual position as 
determined by the charge density at that point 
On this statistical view first given a logical basis 
m the papers of Born the wave becomes no more 
than a purely symbolic and analytic representation 
of certain probabilities, and no longer constitutes 
a physioal phenomenon m the old meaning of the 
term 

There seems to be littlo doubt now that the 
statistical interpretation, unwelcome though it 
may be, lies closer to the real truth than the earlier 
suggestion It has the advantage that it harmon 
lses with the uncertainty principle of Heisen 
berg, for Bohr has shown how the interplay of wavo 
and particle concepts may be closely related to the 
lack of precision which is inherent in all physical 
measurements and how the mathematical formula 
tion is an expression of this unavoidable uncertainty 
In conformity with thiB view the function itself 
is only a mathematical auxiliary quantity, and it 
is its Norm (the German expression for the square 
of the absolute value), when multiplied by e, that 
has a real physical meaning, namely, the density 
of charge In the same way, the electromagnetic 
field intensities, which satisfy the differential 
equations of Maxwell, may also be regarded as 
mathematical auxiliary quantities mtroduoed for 
calculating the actual physical relationships between 
the energy and the motion 

As Dirac has pointed out, the trend of modem 
theory make# things less easy for the loaraer of 
physics I he new theories, if one looks apart 

from then mathematical setting, are built up from 
physical concepts which cannot be explained in 
terms of things previously known to the student, 
which cannot even be explained adequately in 
words at all 1 

All those who attempt to follow with halting 
steps the strides made by the expounders of the 


new wave mechanics will welcome these two 
volumes The translators and the publishers are 
to be congratulated on the accomplishment of 
such imporent work, and many English readers 
will be grateful to Dr Brose for providing at the 
end of Sommerfeld s book a list of German ex 
pressions and their English equivalents 

H S Allkn 


Experimental Research on Cancer. 

Some Aspects of the Cancer Problem an Account 
of Researches into the Nature and Control of 
Malignant Disease commenced m the University 
of Liverpool in 1905 and continued by the Liver 
pool Medical Research Organization {formerly the 
Liverpool Cancer Committee), together with some 
of the Scientific Papers that have been published 
Edited by Dr W Blair Bell Pp xiv +643 + 90 
plates (London Baillibre, Tindall and Cox, 
1930 ) 63? net 

HE aims and objects of this book are dearly 
set out on the title page, and the work of the 
Liverpool Medical Research Organization is suffi 
ciently well known to medical and pathological 
readers to need no introduction hero Since 
practically the whole of the contents havo appeared 
previously m various scientific and medical journals, 
it will not be neoesary to review the work in detad 
Speaking generally, it may be said that this large 
volume is in the nature of an apologia pro vita sua 
on the part of the director and the Organization as 
a whole, and it concludes with an earnest plea for 
more financial assistance so that the work may 
goon 

As is the case when claims are made for there 
peutio measures m malignant disease, this Organiza¬ 
tion has in the past encountered a great deal of 
criticism and hostility It is well known by those 
attending meetings m recent years that the attacks 
have frequently been made with extreme bitterness, 
so that to disinterested observers it has appeared 
that whilst scientific problems have been forgotten, 
personalities have held the day It naturally 
occurs, therefore, to look through the book to see 
what Prof Blair Bell has to say to his enemies 
The author or editor of a monograph has had a 
wonderful opportunity of hitting back at his 
attackers without their being able to reply except 
by publishing another monograph, but one is struok 
by the fact that Prof Blair Bell entirely avoids 
personalities and does not in the least take advan¬ 
tage of his position as editor of the volume One 
must admire the fairness of the editor a mind and 
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congratulate him on overcoming what must ha\e 
been a severe temptation Briefly the contents 
of the book are as follows 

First the introduction leads up to the. hypothesis 
of the Iiverpool school that malignant disease is 
similar to chorion m its power of invading normal 
tissues J*rom this the whole thesis is built up 
and the editor points out that the adoption of lead 
as a therapeutic agent was due to the well known 
fact that this metal causes abortion possibly by 
destroying the ehonon epithelium It follows 
naturally that there must be a great man> pitfalls 
in so wide a type of argument and it must be 
admitted at least by the reviewer that the col 
lected papers which appear in the later sec I ions 
of the book do not altogether allay the various 
doubts arising in the mind The first senes cf 
papers is concerned with physico ehimievl eon 
sultrations on cell membranes by a group of 
workers under Prof Lewis Ihe majonti cf these 
obsei v at ions aro of a negative type forcxample the 
hydrogen ion concentration of the blond in cancer 
is shown not to elifftr from that of ordinary bloexl 
Then follows a long series of investigations 
by a group of bioehe mists on the me asurenu nt of 
the metabolism of isolated tissues working with 
the methods of Prof Otto Warburg It will tie 
remembered that Prof Warburg showed the wide 
spread nature of the property of glycolysis 
conversion of eaibohjelrate to lactic aeid in all 
classes of tissues in the absence of oxygen Only 
certain kinds of tissue however are able to con 
tinue produe ing lactic acid when they are placed 
in oxygen At first the suggestion was made that 
this property was chaiactenstio of tumour tissue 
but recent work has mode untenable this view 
of aerobic glycolysis as a specific defect m tumour 
tissue Warburg himself m a paper translated 
in the volume under review recognises this fact 
If his being sei the somewhat elaborate investiga 
turns on the metabolism of chonomc epithelium 
lose some of their interest Certainly the fact 
that ehonon has a positive U value is no 
entenon of its supposed malignancy, sinoo it is 
now generally agreed that there are a number of 
examples of malignant tissues with negative U 
value and that tins classification is unsound and 
must therefore be abandoned 
Metabolic studies designed to show the possible 
mechanism of the action of lead on tissue glycolysis 
are also included The fact is recorded that minute 
concentrations of lead may actually increase tissue 
glycolysis Otherwise there appears to be little 
difference between the action of lead and anj other 


heavy metal The poisonous effect of heavy 
metals on en7ymo action is a well known phono 
menon and wo cannot agree with tho statement 
on pp 09 70 that lnthcito the actions of poisons 
on tiuyme action have not been found to follow a 
ummolecular law In fact several frequently 
quoted examples such as the experiments of Euler 
and Svanberg on poisoning of soccharase action 
by aniline como to mind 

Certainly thi ref ore tbf mt tabolio measurements, 
whilst of some interest consult red on their own 
mt rits do little to support the general theme with 
which the book is concerned namely the treat 
ment of cancer with lead preparations There is 
no c vidence from metabolic measurements that 
the action of lead is exceptionally valuable m 
destroying the cancer tell by depriving it of tho 
energ\ ntttssary for its growth under conditions 
when it dot h not also damage normal tissues to at 
least the name extent In ad lition the effect of 
lead in this respect does not difftr from that of 
othei mttals (p fill) 

This set tic n is followed bv a long sent s of phar 
mate logical observitnns cm lead tho preparation 
if suspensions atul colloidal solutions of tilt metal 
and some obst rvations on organic lead c ompounds 
Tho < lianges in the blood during lead therapy are also 
described at length and the latter part of the book 
is concerned with the tre atment of eases Perhaps 
the most inti resting pait of tho whole work appears 
on p 458 where the editor has set out in tabular 
form the results of thtir treatment from November 
1920 to November 1928 Tn all 566 cases were 
treated but of the se IM) died before tho treatment 
could be complete d and a further 77 after the treat 
ment \arious others died of concurrent mfeo 
tions and some refused treatment Of the re 
mamder it is believed that 2 were completely 
cured but died of other affeotions later whilst in 
12 the disease was completely arrested and m 51 
the Organization considered the cure had been 
complete This tabulating of the results is un 
doubtodly the most valuable part of the book, as 
it wall enable future investigators to judge whether 
the risks etc of the treatment are justifiable 

In conclusion a word of praise must be said 
concerning the general lay out of the book The 
indexing is very good from the point of view of 
both reference and subjects the amount of work; 
involved m collecting tho reprints etc , must have 
been very great indeed As to whether the book 
will be of permanent value and so justify all this 
reprinting time alone will prove The general 
impression givon by reading the work is that the 
04 
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investigators have strained every argument to 
support their theory with the result that in many 
instances they would rather appear to beg the 
question h or example on p 511 the author does 
not appear to bo quite clear about the Aschhcim 
and Zondek tost for pregnancy Whilst it is true 
that the presence of a growth promoting horroono 
has been noted in the unne m certain cases of 
cancer (among many other conditions) by these 
authors the same principle is not that upon which 
the pregnacy test is based This latter test is 
dependent upon the demonstration of tho presence 
of a luteimsmg hormone affecting the ovaries and 
having no effect on general bodily growth in ex 
perunental animals The use of this therefore 
to assist the argument for an analogy between 
pregnancy and cancer loses much of its point 
As no general review of modem cancer research 
work would be complete without a consideration 
of the work at Liverpool this volume m presenting 
the view of the Liverpool school up to date is of 
considerable value 


Mathematical Physics 

(1) i oundahons of Polentwl 1 heory By Prof 0 D 
Kellogg (Die Qrundlohrcn der mathematischen 
Wissenschaften m Einzeldarstellungen mit beson 
derer Berucksiohtigung der Anwendungsgebiete 
herausgegobon von R Gourant Band 31 ) Pp 
1X4 384 (Berlin Julius Springer 10211) I9 60 
gold marks 

(2) The Flectromagnelic Field By Max Mason and 
Warren Weaver Pp xm+390 (Chicago Um 
versity of C hic&go Press Lc ndon Cambndgo 
University Pnas 1929 ) 27? net 

HF see pe and quality of the two works undor 
review are very different but they are both 
ooncemed with branches of theorotn al physics and 
attack them rather from the point of view of the 
pure mathematician This raises an important 
question of pedagogy on which there may be 
differences of opinion In introducing the differ 
ential calculus for example is it boat to base it on 
crude ideas about the tangents of curves or should 
we begin with the full machinery of the theory of 
limits ? Me st teachers adopt the former course for 
the reason that it quickly opens out wide ranges for 
application whereas though the logical introduc 
tion may sharpen the student s faculties he may 
become so busy suspecting the soundness of all the 
ordinary mathematical processes that he will nevor 
learn why anyone should ever want to differentiate 
anything 


The same divergence applies with even more foroe 
to the subjects of theoretical physios The theory 
of attractions was developed to study such things as 
the figure of the earth and the electrical capacity of 
condensers and most students learn it for suob 
purposes The teacher therefore aims at a rapid 
introduction making the results appear reasonable 
to common sense and opening the subject up as 
fast as possible so as to show tho applications It 
this is to bo done it is not admissible to enter into 
the noble sport of axiom chasing but the conse 
quenoe is that every teacher will remember some 
clever student who objects to the looseness of the 
presentation The Btudent is really experiencing 
the inherent difficulties of the subject itself but in 
trying to pur ale them out has found the weakness 
of the argument and naturally blames that Suoh 
troubles should be removed as noon as they are felt 
but this is a different thing from carrying the whole 
exposition through rigorously from the start for to 
do that would be to suggest many other difficulties 
the student has not jet perceived which will give 
him far less trouble later when ho is more familiar 
with the whole subject The present works will 
find a most useful place in this way as commt ntanes 
to be read by a Btudent who has already gained some 
knowledge of the subjects but has the tidy mind 
which cannot for a moment tolerate results how 
over n asonable unless he can follow every logioal 
stop in their derivation 

(1) Prof Kellogg has written so admirable a book 
on gravitational attractions that the above com 
ments ore perhaps a little ungracious to him The 
excuse for them lies in a certain dispanty between 
the first and the last part of tho book Thus the 
lx ginner will hnd that the first throe chapters and a 
few othi r parts of the book will give him all that he 
needs for an elementary knowledge of the principles 
of potential theory But interspersed with this he 
will find rigorous proofs of sui h things as Green s 
theorem based on the theory of sets of points and 
the rest of the apparatus of pure mathematics 
Seeing how elaborate the discussion beoomes he will 
be impressed with the difficulty of the subject and 
there is a danger that be will think that this difficulty 
extends to all the applications On the other hand, 
tho advanced student who will be a pure mathe 
matician and not a physicist will not want to waste 
his time over the elementary part but will go right 
on to the rigorous proofs integral equations, and 
existence theorems which constitute the important 
part of the book 

Among all this excellent matter we may single 
out as of special interest the historical account in 
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the last two chapters of the various attacks on the 
fundamental existence theorem This is a brilliant 
piece of work, which describes and criticises the 
successive attempts to prove the existence of the 
potential, and their limitations , it will be of great 
interest to those who are not specialists m potential 
theory as well as to the experts 

(2) The book of Messrs Mason and Weaver does 
not contain any suoh advanced mathematical 
theory, but is a straightforward working out of tho 
ordinary principles of elementary electrical theory 
with a careful analysis of the postulates involved 
It falls into four chapters, each of which enters in 
detail into the principles concerned and also gives 
many useful examples The first two traverse the 
subject of electrostatics We may single out one 
point m the treatment which is superior to that of 
most text books, and this is the i arly introduction 
of the idea that the potential may havo a discon 
tmuity at tho surface of a conductor , much of tho 
oonfuston of thought about the Volta effect arises 
from the unwarranted assumption, made in most 
elementary treatises, that the potential of the con 
duotor is the same as that just outside The third 
chapter, on magnetism, is novel in that it takes as 
starting point the magnetic interaction of electric 
currents, instead of beginning with permanent 
magnets Consequently the voctor potential comi s 
m very early, and its curl, the magnetic induction, 
becomes more fundamental than the magnetic 
force Tho last chapter discusses the field equa 
tions of Maxwell in the same detailed manner 
We may only comment on a rather vehement 
dislike expressed for the ether, which has an old 
fashioned flavour The ether is now usually only 
regarded as ‘ the subject of the verb to undulate , 
and should have passod into a state where it ih 
beyond the passions The work goes perhaps a 
littlo too slowly to be used as an introduction to 
electrical theory, but it may be recommended for 
Btudents who were not contented by their first 
reading of the subject, and especially for those who 
are more interested in logical principles than in the 
applications 

Small Talk about Linnaeus 
Ltnnd uni Berlin Von Felix Bryk Berliner 
Festschrift zu Lump’s Hundertfdnfugstem Todes- 
tage, 1778-1928 Pp xv + 59 (Neubranden- 
burg Gustav Feller, n d ) n p 

T HIS seems to be a publication intended for the 
collector rather than for that large circle 
which is genuinely interested m the scientific work 


of Linn4 The title scarcely indicates either its 
subject or the variety of cunous and entertaining 
matter which the booklet contains It expresses 
indeed little more than the fact that the hundred 
and fiftieth anniversary of Linne s death, m 1928, 
was celebrated more in Berlin than in any other 
place, and that an artiole on Lmnd s relations with 
Berlin, which Dr Bryk of Stockholm wrote for the 
Berliner Taqeblatt, but which did not appear, is 
now first published The editor, C L Hanson, 
has, howevi r, included the address Linnd as artist, 
delivered on that occasion by Dr Bryk, as well as 
a lecture that he gave on Linnd from the bibliophil 
point of view 

The value of the book to the collector does not 
depend only on the small size of tho edition, 67 
copies it will be prized also for its fat ninnies of 
Linnd s diploma from the Berlin Academy (signed, 
be it noted, by two Frenchmen, Maupcrtuis and 
Forrnoy), Linnt s letter of acknowledgment to 
h ormey, and Linnd s original sketch for his arms , 
also possibly, for the facsimile of part of the proof 
of tho Berliner Tageblall artiole None of these 
has b<en published previously Other facsimiles 
comprise the notification of Linne s death and 
numerous rough drawings by Lmn6 himself, among 
which the most notable is the diagrum of an egg 
in section, intended for his arms but objected to 
by the herald, Tilas, who eventually admitted the 
egg under protest but not without the decent 
covering of its shell 

Linne s relations with Berlin may be summarised 
in tho facts that Olsms, then m Berlin, got a 
review (written by Linne) of tho “ Lapland 
Journey ” translated into Latin and published at 
Nunmberg that Gronovius brought him to the 
notico of tho Berlin Academy, with results already 
mentioned , and that Gleditsch oonfirmc d Lrnne’s 
views on tho sexuality of plants by a notable 
experiment Iho female palm which Gleditsch 
fertilised is still growing at Dahlem 

Linne s artistic sense appears not so much in 
the rough sketches with which he explauiod his 
meaning, as in some small head and tail pieces, 
in his care for tvpographio style, in his accurate 
appreciation of colour, and above ail m his con- 
tinual praise of the beauty found m Nature He 
constantly urgod the employment of competent 
scientific draughtsmen, and Archbishop Benzehus 
is responsible for the assertion that the Archiater 
knew more about painting than anyone else in 
Uppsala 

Linnl appears as bibliophil m his formation of a 
private library and in the bibliographic referenoea 
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oontamed in his System a Naturae The in 
terest of bibhophils in Linne is duo partly to the 
enormous literature ooncermng him and his work 
partly to the difficulty of deciding whether certain 
theses were due to his pen or to that of their nominal 
authors partly to the mmor variations in title 
pages and the like so dear to the colkctor and 
partly to the excessive ranty of some publications 
The rarest must suroly be the panegyric of which 
my Lord Baltimore in 1780 printed only two copies 
That ecoentno travelled through &w«dcn in a 
carriage so largo that bridges hail to be widened 
for him to pass with his retinue including two 
cooks eight mistresses but only one phj moan 
His reason for perpetually travelling was that he 
did not wish to know where he would be buried 
Let this digression serve as a sample of the enter 
tainment to be found in Dr Brj k s c nthusiastic 
pages 

The bockkt is well produced and is provide 1 
with three indexes to personal names to litera 
ture quoted and to plate names Tht >nl> 
sonous omissitn is that of a date of publication 
on the title page b A B 

Design and Operation of Chemical Plant 

(1) hllration and Filters an Outline of the Art 
By J A Pickard With a Section on the 
Mathematical Aspects of b lltration by A J V 
Underwood Pp 488 (I ondon Frncst Benn 
Ltd 1929 ) 46s net 

(2) Sulphuric Acid and its Manufacture By 
Dr H A Auden Pp vm + 231 (I ondon 
New York and Toronto Tongmana Green 
and Co Ltd 1930) 16s net 

(3) A Handbook for Cane Sugar Manufacturers 
and their Chemists By the late Dr Guilford 
L Spencer Seventh edition revised re written 
and enlarged by George P Meade Pp xix + 
660 (New York John Wiley and Sons 
Inc London Chapman and Hall Ltd 1929 ) 
30s net 

(4) The Chemistry of Leather Manufacture By 
Dr John Arthur Wilson (American Chemical 
Society Monograph Senes No 12) Second 
edition Vol 2 Pp 497 1181 (New York 
The Chemical Catalog Co Ino 1929) 10 
dollars 

GREAT deal of scattered information is 
available relating to the design and opera 
tion of chemical plant Some of it is contained 
in technical pamphlets many of them excellent 
whioh are issued from time to time by the actual 


plant manufacturers some of it appears in the 
form of articles m technical journals muoh of it 
is hidden away in the plant records of the chemical 
manufacturer This scattered information mav 
usefully be collected and summonsed from the 
point of view either of plant design or of plant 
operation 

Of the books under review the first is of use to 
the student of plant design the others deal more 
particularly with operating conditions 

(1) Mr Pickard b volume is primarily a useful 
collection of some four hundred lllustiations with 
appropnate descriptive matter showing the types 
of filtenng apparatus and plant that are available 
for dealing with the different kinds of filtering 
problem Iho treatment adepted m the book is 
almost entirely deBonptive little is said about the 
quantitative aspect of filtration The arrange 
ment of the book is somewhat uneven consider 
able space is given to gravity oil separators whe rcaa 
such a useful appliance as the electrostatic pro 
cipitator is barely mentioned N ithing is said 
about the effect of precipitating conditions upon 
the filtering characteristics of the precipitate Hie 
book contains a valuable chapter by Dr Under 
wood upon thi mathematical thoory of filtration 

(2) Dr Audens work is essentially a compro 
hensivo notebook on the subject of Hulphuno acid 
manufacture It is ad tressed primarily to the 
student of applied chemistry In his treatment of 
the subject the author does not seek to obtrude 
his viewpoint to any great extent on the reader 
He is satisfied to correlate and submit the opinions 
and conclusions of other workers in the field 
drawn from the vast amount of published data 
available In giving copious references to original 
articles he provides the reader with a suitable 
jumping off ground for a more extended study 
of the subject 

Chap xu on the theory of the chamber process 
might well be cast somewhat earlier m the book— 
say in plaoe of Chap n which treats of the 
handling and transport of acid In many places 
there is a scarcity of diagrams m others too 
little descriptive matter accompanies the diagrams 
submitted These points are small but as the 
work is intended primarily for students of Indus 
trial chemistry the first suggestion would seem 
an obvious advantage while the second would 
prove a decided help to those whose experience 
of plant has yet to be obtained 

It is remarkable how much information the 
author has suooeeded in compressing into the 
relatively small space erf sixteen chapters and two 
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hundred and twenty one pages That he has 
earned out a vory creditable piece of work there 
can be no doubt Wo have no hesitation in 
recommending this book to all those interested in 
the technical development of the sulphuno acid 
industry 

(3) A new edition of Spencer s well known 
handbook on the cane sugar industry has been 
issued hive new chapters are included dealing 
respectively with the economic phases of the sugar 
industry the keeping and refining qualities of 
raw sugars hydrogen ion control oolour determins 
tion in the sugar industry and fermentation 
The book is a model of what a handbook to a large 
industry should be The author descubes clearly 
and completely the kind of plant that is used at 
each stage of the process and dismasts fully the 
design and operation of each plant both from the 
chemical and the chemical engineering points of 
view The book might equally well form a basis 
for a detailed chemical engineering study of the 
design and lay out of a cant, sugar factory 

(4) Vol 2 of Dr Wilsons important treatise 
on leather manufacture dtals from the physical 
chemical point of view with the practice and 
theory of both vegetable tanning and chrome 
tanning as well as of numerous other special 
tanning methods The underlying principles of 
the various processes to which the leather is after 
wards submitted arc described very clearly and 
in great detail 1 inally the chemical and physical 
properties of the finished leather are considered 
both from the thooretical and practical aspects 

Ihe leather industry although one of the oldest 
industnos m the world is actively developing in 
numerous directions thanks to the application of 
physical chemistry to the investigation of its 
problems and processes and this book is a first 
rate account at first hand of the newest develop 
ments in leathor chemistry written by ono of the 
leading and most active workers in this field It 
is a fascinating book not only for the leather manu 
factiirer but also for the physical chemist and the 
chemical engineer 

Dinosaurs in East Africa 
The fiinoiavr tn J ast Africa an Account of tf e 
Giant Reptile Beth of Tendaguru Janganyda 
Territory By Dr John Parkinson Pp 192 + 
12 plates (London H I and G Witherby 
1930 ) 12s W net 

N 1907 the late Prof L Praas of .Stuttgart dis 
coven d at Tendaguru in Tanganyika Territory 
(thin German Fast Africa) an extensive deposit of 


bones of gigantic Dinosaurs comparable with the 
bone licds m which startling discoveries had al 
ready been made m Wyoming USA brom 1909 
until tho end of 1912 Dr W fanensch and Dr E 
llenrug explored this deposit with remarkable 
success and mado a great collection of the Dmo 
saurian remains which are now in the Museum fur 
Naturkunde in Berlin They also studied the 
geology of tho country and published a valuable 
repoit on the subject showing that the African and 
North American formations were of about the same 
ago and had accumulated under similar conditions 
Dr Jam nseh is also still publishing a senes of un 
portant monographs on the skeletons as they are 
prepared After tho war tho Bntish Museum 
undcitook to continue the exploration and among 
those who were engaged both to collect specimens 
and to ro examine the geological structure of the 
district was Dr John Parkinson who had already 
had much oxpenence of field work in Africa Dr 
Parkinson not only collected materials for a 
scientific report but has also prepared a popular 
general account of his expeelition in an attractive 
little book whuh is now before us 

Dr Parkinson deals with a technical subject in 
a non technical and entertaining manner and 
enlivens each chapter with apt quotations ranging 
from Shake speare and Dickens to H G Wills As 
he prom ds from one aspe ct of tho investigation to 
another ho imparts to tho reader some of the 
enthusiasm of the iliseovortr In kss than two 
hundred pages he suet teds in giving a good idea of 
the problems which ariHO for solution 

The main bone beds of Tendaguru extend over 
an area aliout 3J miles from north to south and 
4 miles fiom east to west There are also out 
lying deposits of similar bones in tho surrounding 
region all datuig back at least to the beginning 
of the Cretaceous period some perhaps a little 
older The skeletons must have been washed to 
gether by river floods m an estuary or lagoon, 
which was invaded at inteivals by tho sea for 
there are layers of sand and clay full of marine 
shells intercalated at intervals m the nver sands 
and e lay s 

The Te ndaguru Dinosaurs themselves are much 
the same as the Dinosaurs which have been found 
in the eorre sjonding rocks m North America and 
elsewhere One of them Gigantoaaurua or Brachw 
taurus is altercating as being at least as largo as the 
largest hitherto found m Noith America probably 
| well over 100 feet long They formed the same 
kind of community with strange lack of brain 
I power, y< t dominating the world of life 
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Dr Parkinson refen to this strange dominance, 
and devotes one chapter to the modo of life of the 
Dinosaurs and some possible reasons for the ex 
tmction of these and all the other giant reptiles at 
the end of the (retaceous period when small 
mammals appeared ready to take their place He 
particularly refen to the effect of parasites on the 
existing mammals of Africa, and suggests that the 
known change in the flora at the end of Cretaceous 
times may have led to an increase in certain 
injurious uisects The mystery still remains how 
ever, for the sea reptiles disappeared as suddenly 
as the land reptiles and the pterodactyls gave 
place to birds 

Dr Parkinson, in discussing the Dinosaurs brings 
together much curious information which though 
familiar to paleontologists, will be new to most 
readers and he concludes with a bibliography 
which will be useful to those who wish to pursue 
the subject in detail We would only add that 
he might well have included a reference to the 
late Dr W D Matthew s excellent Handbook of 
Dinosaurs published by the American Museum 
of Natural History New York A b W 


Orchids 

(1) Orchids for the Outdoor Garden a Descnptue 
List of the World s Orchids that may be grown Out 
doors tn the British Isles for the Use of Amateur 
Gardeners By A W Darnell Pp xx •+ 487 f 22 
plates (Ashford, Kent L Reeve and Co, Ltd , 
1930 ) 42* net 

(2) Our Wild Orchids Trails and Portraits By 
Frank Moms and Edward A Kamos Pp xxxi + 
464 (130 plates) (New York and London 
Charles Scnbner s Sons, 1929 ) J0« 

(1) 11 iHE cultivation of orchids out of doors has 
-L never been developed to the same extent 
as that of their hothouse allies, hut with the in 
creasing popularity of rook gardening a greater in 
terest is being taken in those species of orchids 
mostly terrestrial which can be grown in the open 
in Great Britain So far only a few of the more 
striking European species such as Orchis purpurea, 
0 millions, Himantoglossum htrcxnum, and various 
American species of Cypnpedium have been oulti 
vated at all frequently 


There are, however, many species which, judging 
from their native habitats, should be hardy m 
the Bntish Isles and would well repay tho trouble 
of growing them Mr Darnell, m the work here 
noticed, describes all the species which in his opinion 
fall into the above category Generic descriptions 


are also given, while notes on distribution, habitat, 
time of flowering, and suggested cultural methods 
are added A glossary of scientific terms and a 
short introductory chapter on methods of propaga 
tion and importation are also provided Some of 
the more interesting species are figured 

In consequence of tho wide soopo of the work 
the number of species included is about one thou 
sand, and it will be sevoral years before even a 
tithe of them can be brought into cultivation 
The book however, should be a useful guide for 
anyone visiting any part of the world as to which 
orchids are worth collecting Unfortunately there 
are few people who would be able to name the 
species collect! d in many oountrios even with the 
aid of Mr Darnells book Anyone who has 
studied for example, the genuB Habmana, of 
which there are 94 species included in the book, 
knows how difficult the species are to name even 
in a large and relatively complete herbarium 
For many years it will bo necessary to submit 
specimens of this and other genera mentioned to 
expert orchidologists in ordor to be sure of their 
identity 

Nevertheless, Mr Darnell b book demonstrates 
in a convincing manner what a wealth of orchids 
there is available for growth out of doors m Great 
Britain and should encourage those interested in 
gardening to endeavour to introduce as many as 
possible of such species When growing, those may 
be studied more thoroughly by taxonomists than 
is possible from herbarium specimens alone Our 
greater knowledge of the hothouse species can be 
attributed directly to such study in the living 
condition 

(2) The fascination which orchids have for the 
amateur in almost evorv country is no doubt bound 
up with the remarkable form and intricate structure 
of their flowers For the same reason pictures of 
orchids are usually relatively more valuable than 
those of other plants since orchids are more difficult 
to describe adequately in words Consequently by 
obtaining photographs of all the speoies of orchids 
growing in eastern North America, the authors of 
the present volume are rendering a considerable 
service to scienoe 

However, the photographs, whioh might with 
advantage have been taken on an even larger soale, 
are only a portion of the book Each speoies is 
described shortly and its popular names are given, 
while detailed notes on habitat, distribution, nr| ^ 
flowering period are provided The bulk of the 
book is taken up by accounts of the authors’ 
searches for the various species, their adventures 
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on the way and their final successes often accom 
pamed by charming pen pictures of the areas visited 
and of the orohids themselves The photographs 
several of which are coloured are all taken in the 
field and therefore show effectively the natural 
habitat of each species Keys to the genera and 
species are supplied at the end together with a 
glossary of scientific terms used The features 
mentioned above together with the excellent for 
mat render the book a useful and attractive addi 
tion to any botanic al library V S S 

Classification of Ore Deposits 
Ore Deposits of Magmatic Origin their Genesis and 
Natural Classification By Prof l)r PaulNiggli 
Translated from the original German edition by 
Dr H C Boydell Revised and supplemented 
throughout by Dr Niggh and Dr R L Paiker 
Pp xi l 93 (London Thomas Murby and fo 
New York D Van Nostrand Cc 1920) 
9s dd net 

P ROF NIGCII has followed Ins important mono 
graph of 1920 on the function of tho volatile 
constituents in petrology by an interesting essay on 
their importance m tho classification of ore dc 
posits He adopts the view that an ore is a rock 
and should be studied as suoh and that ore dc 
position is a part problem of magmatic differentia 
tion m its widi st sense He regards as magmatic 
all products that arise originally from the interior of 
the earth and holds that magmatic processes are 
to no small extent involved m the formation of 
even such materials as glass sand a and those used 
for cement and pottery He divides magmatic 
products into three kinds the orthomagmatic or 
directly igneous to which some authorities limit 
the term the pegmatitio pneumatolytio and the 
hydrothermal He remarks that tho meamng of tho 
term pneumatolytio has been altered since it was 
proposed by Bunsen for volcanic exhalations but 
as the essential agent according to Bunsen s con 
oeption is superheated steam the modern develop 
ment seems justifiable The author s introduction 
of the term orthomagmatic is useful as its adoption 
would avoid the ambiguity as to the implication of 
the term magmatic 

The author is a master of tho principles of physical 
chemistry and his treatment of ore formation is 
throughout clear though technical and suggest 
ive He introduces many new terms such as 
exogeospheno for the processes of the atmo 
sphere and lithosphere and endogeospheno for 
those of the interior and telemagmqtio for 


operations that take place reraoto from the site 
of the magma 

The author lays stress on the three fold division 
of ores based on depth and nature of formation on 
geological age and on geographical distribution 
He applies to ores his well known views on petro 
graphic piovinces and adopts Pacific and Medi 
terranean groups of ores That those terms are not 
used m a stnctlv geographical Bense is shown by the 
remark that there are many Pacific provinces 
His classifu ation develops tho well established 
gradual passage from the deep seated orthomag 
matic to the superficial or hydrothermal ore de 
posits He differs from many economic geologists 
in his conclusion that complete sequences of ore 
deposits are connoctod with folding movements 
Ho explains tho poverty of the Alps m ore deposits 
as due to the movements which made the moun 
tains having been promptly followod by tho sink 
mg of the ana as a gtosynclinal There is muoh 
to be said for the alternative view that the ascent 
of the hydrothermal solutions takes place mainly 
along deep seated normal faults m regions of 
tension 

The book refers briefly to a largo number of ore 
deposits and there are naturally a few slips suoh as 
tho pre Cambrian age of those of Mount Lyell and 
reference to the titaniferous iron ore of Taberg m 
Sweden as an example of an orthomagmatic ore of 
great economic importance 

Tho careful translation by Dr H C Boydell has 
been revised and supplemented by Prof Niggli 
and Dr Parki r 


Peruvian Antiquities 

Dress and Ornaments in Ancient Peru Archceo 
logical and Historical Studies By Gosta 
Montell Pp vm + 262 + 3 plates (Gdteborg 
Handers Boktrycken A B London Oxford 
University Press 1929 ) 16« net 

I T is characteristic of the cosmopolitan learn 
ing of our tunc that this study m Peruvian 
antiquity should be prepared at Gothenburg trana 
lated into English and published with a generous 
Swedish subsidy by tho Oxford l an ersity Press 
Besides the splendid ethnographical museum m 
Gothenburg over which Frland NordenakuJld 
presides more than a score of other museums 
and galleries have contributed material and lllus 
trations 

For the cultures which preceded the lnoa regime 
the material is mainly archeeologioal A sufficient 
number of actual garments have been preserved by 



Supplement to “ NatureOctober 4,1930 


dry climate in early graves to control the interpn 
tation of the vividly pictonal art of the contem 
porary potters not (nly as to the <1(coration tf 
the clothing but even as to its shapes and construe 
tion The modelled and painted (.hicama potterv 
is naturally the most eloqutnt but thi modelled 
blaok ware fn»m the Lambayoque and Trujillo dis 
tncts contributes much interesting detail Head 
gear head ornaments and hairdressing are of 
oourae included in the survty and the difficult 
question (p 02) whether tattooing coexisted with 
face painting ih settled by Dr 1 olhe Henschen s 
examination of a puce of mummified skin which 
shows dead blaok exogenous pigmentation arisen 
during life that is to say the result of tattooing 
though he has not been ablo to identify the pigment 
ohemioally Tte resemblance to coal dust pigment 
in the human lung supports the obvious guess that 
soot was used 

For the Inca period and especially for the culture 
of the Inca folk themselves the evidence is different 
The damp olimate of thi Andes has wroohi d most 
of the original garments and apparently the pottery 
does not clearly distinguish between pre Inoan 
oostume and Incan But the Spanish descriptions 
referring as they do to the higher ranks of society 
mainly and consequently reproducing Inca habits 
supply the deficiency tf archaeological material 
Especially valuablt both for garments and for 
textile processes arc the naive sketches in Huaman 
Poma de Ayalas manuscript Another curious 
source of evidence is in the myths which diatribe 
the divine institution of certain vi nerable and un 
alterable costumes and it is probable that this 
conservatism as well as the akillel wtrkmanship 
noted on p 105 explains the surpiising consist 
cncy m the measurements of Inca shirts found in 
graves in the highlands where more clothing was 
worn and conditions were me re favourable for its 
preservation 

Numerous excellent illustrations and a full biblit 
graphy add greatly to the usefulness of this cartful 
and well written memoir 

Species-Hybrids in Plants 

Artbastarde bti Pflamen Von 0 Renner (Hand 

buch der Vererbungswissenschaft herausgegeben 

von b Baur und M Hartmann Lioftrung 7 

Band 2) Pp iv +101 (Berlin Gobruder 

Borntraeger 1020 ) 28 gold marks 
rpHE eighteenth oentury hybndisers—Kolreuter 
X Knight bagoret Gartner—studied almost ex 
cluaivelj interspecific crosses although bageret like 


Mendel gave his attention to pairs of contrasted 
characters This method of choosing the most 
complicated rather then the simplest cases in in 
vestigatmg the laws of heredity continued largely 
in vogue with the great exception of Mendel until 
near the end of the nineteenth century and retarded 
for at least half a contury the understanding of 
these laws Following the rediscovery of the Men 
dolian analysis investigators for many years dealt 
with variety differences mainly m domesticated 
plants and animals But with elucidation of the 
Mtndehan principles research on species hybrids 
sewn began again in such work as that of Baur on 
Anlirrhtnum and of Last on Nirohana Later 
gene tical work has drifted more and more into the 
mve stigation of genera by crossing and cytological 
study of their species 

This application of the Mendtlian weapon to the 
more complicated problems of speoiho structure 
and relationship in conjunction with chromosome 
study together with taxonomic and distributional 
treatment is one of the newer and most promising 
Inns of development in genetics Such studies 
havi already led to important results and are 
bringing us to new points of v lew m phylogony and 
evolution 

Prof Ronnir has done a valuable servnt to 
biology in summansmg this rcu nt genetical work 
on species hybrids in plants The first section of 
his book deals with the 1 1 phenotypos including 
intermediate hybrids cases of unhkt reciprocal 
hybrids (especially in Gnothera E] Uobium and 
Digitalis) multiformity and vegetative segregation 
m tho hrst generation The structure of the 
pollen the chromatophores and the chromosomes 
of such hybrids is discussed as well as questions of 
hybrid vigour (heterosis) dwarfing new formations 
and sterility in these forms 

In another section the methods of reproduction 
and the offspring of species hybrids are considered 
at length including their chromosome behaviour 
during raeiosis A short ohapter is concerned with 
the cases mostly quite recent where a constant 
hybrid has been produced through a doubling in 
its chromosomes Here are cited (Fnothera gtgas 
and I nmvla kewensis as well as cases m Rosa 
Nicotiana Jbgilops Tnttcum Raphanus Brasstca 
Papaier Crepis etc 

A final page only is devoted to species crossing 
in Nature This section could have been profitably 
much extended but perhaps deserves separate 
treatment hollowing the extensive bibliography 
there is unfortunately no index 

R Rugglbs Gates 
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Our Bookshelf. 


Archaeology and Ethnology. 

Ajfean-AsAawit Folk-Tales. Collected and trans¬ 
lated by Capt. R S. Rattray. Pp. xx +276 +12 
plates. (Oxford : Clarendon Press ; London . 
Oxford University Press, 1030 ) 21 a. net. 

With this volume of folk-tales, Capt Rattray 
completes a series of four works in which the 
customs, laws, and beliefs of the people of Ashanti 
have been surveyed. It is by no means the least 
valuable of the senes, for in these stories the 
mentality of the people is revealed, more artlessly 
perhaps, but by no means less effectually, than in 
the analytical studies of the more formal investiga¬ 
tions. These Marchen have been taken down in the 
actual words of the narrators just as they were told 
around the fire at night in the villages. Facing 
each page of native text on the opposite page is 
Capt. Rattray’s translation, the incidents and 
persons of the tales being illustrated by drawings by 
native draughtsmen 

The translation has been made as literal as 
possible, allowing for the difference of idiom, hut 
without altering the spirit and style of the original. 
All the tales have members of the animal world for 
their characters and, as usual, a largo proportion are 
etiological. Although known generieally to the 
native as Ananse stones, the spider (ananse) is not 
the hero of oaeh The stories in which the spider 
figures are, however, the most spirited and the most 
humorous. It is interesting to note that this 
prominence of the spider survives in the Anancy of 
some collections of stories told by American negroes 
Some interesting points relating to the Htones are 
raised by the author in his introduction. He 
discusses the reason why animals are t he actors in 
these stones, and why a vein of coarseness runs 
through them which is foreign to the mode of 
thought and act of the people. In regard to the 
former, he is of the opinion that it is not due to a 
confusion of the human and animal world, as has 
been suggested, but to the fact that it permits of a 
greater lioence than if the names of persons were 
used ; and in regard to the second point, that the 
fact that the stories are related at night admits of a 
freedom of action in the representations which 
sometimes accompany the stories and in the stories 
themselves which is not allowed by day. Some¬ 
thing analogous is to be observed in the apologetic 
remarks prefacing the stones and in the text 
signifying that what follows is not to be taken too 
seriously. 

The Archaeology of Middlesex and London. ByC.E. 
Vulliamy. (The County Archaeologies.) Pp. xx + 
308 +12 plates (London . Motnuen and Co , 
Ltd., 1930.) 10a.6d.net. 

This volume inaugurates a new series of County 
Archaeologies of which the general editor is Mr. T. D. 
Kendrick of the British Museum, The need for 
such a aeries has doubtless been felt by many 


students for some time Although the archaeological 
sections of the Victona County Histories arc still 
invaluable, it is many years since most of them 
were written. During the lost decade many now 
facts have accumulated ; and fresh interpretation 
of the facts has profoundly modified many views on 
the prehistory of Britain 
Mr C K Vulliamy’s volume deals with the 
County of Middlesex and that part of the modem 
county of London that lies north of the Thames. 
The area is one which presents Hpccial difficulties 
from both the geological and the archaeological 
points of view—not the least being the fact that a 
large proportion is under bricks and mortar, and 
direct evidence is obtainable only at haphazard as 
excavations for building and other works allow. 
Hence reconstruction is based to a great extent on 
museum material—too often, especially when in, or 
after having passed through, privato hands accom¬ 
panied by inadequate and imperfect data of origin 
and conditions of discovery. Much of the material 
also has been dredged from the Thames, and there¬ 
fore affords little direct evidence bearing on archaao- 
logical problems Thcic are also gaps in the time- 
series in respect of London itself On this account 
Mr Vulliamy sets aside the arguments which have 
been adduced for a Celtic settlement prior to the 
Roman, and concludes that is was practically 
deserted for some time after they left Mr Vulliamy 
makes no attempt to ignore all these difficulties ; 
but this only serves to enhance the value of a book 
which promises well for the future of the series. 

Minoans, Philistines and Greeks, JtC. 1400-900. 
By A. R Bum (The History of Civilization 
Senes) Pp xv • 273 + 16 piates. (London r 
Kogan Paul and Co , Ltd , New York . Alfred 
A Knopf, 1930.) 16a. not. 

It is scarcely necessary to stress the difficulties 
which Mr. Bum has had to overcome in attempting 
a continuous narrative of events m the eastern 
Mediterranean between b r 1400 and 900, that is, 
from the supremacy of Minoan Crete to tho entry 
of the Dorians into tho Creek world There is, 
as he says, “ m all human history, no penod, no 
subject either of greater interest or of more pro¬ 
found lmjiortanee ” It would lie almost equally 
true to say there is no period which offers more 
moot points for diversity of opinion 

Mr Bum has divided his book into two parts. 
In the first certain controversial matters are dis¬ 
cussed as necessary prolegomena—archaeology and 
tho legends, the Homeric question, the language 
problem, the origin of the Achaoans, chronology 
and the like. For his second part—the narrative 
—the author claims no originality, and apologises 
for his temerity in trying to do what is not oven 
attempted in the " Cambridge Ancient History 
His fears are unfounded Not only has he produced 
an eminently readable and interesting stoiy, but 
also his wide knowledge of the facts and his critical 



528 


Supplement to “ NatureOctober 4, 1930 


ability in handling the evidence enable him to 
mako out a good case for his views on contro 
venial matteis For those who are not specialists 
in Mediterranean archreology he has produced a 
narrative which will serve as the necessary frame 
work for the appreciation of opposing arguments 
on questions m suspense The free use made of 
the evidence from legends is eminently Hkilful 
and ingenious, in fact, a valuable d< monstration 
of tho legitimate emploj ment of this somewhat 
elusive source 

A Scheme of Babylonian Chronology from the Flood 
to the Fall of Nineveh, with Notes thereon, tnrlud 
tng Notea on Egyptian and Biblical ( hronology 
By Duncan Moenaughton Ppxu + 189 (Lon 
don Luzac and Co, 1930 ) 7s 0 d 
As adequate commentary on this book would 
require a space as great as its text The author 
apologises for his temerity m putting forward his 
theories, and excuses himself nn tho ground that 
he has no reputation to lose He has, in any case, 
produced a stimulating book in which many of the 
arguments, astronomical, astrological, and chrono 
logical, are suggestive in that they frequently open 
up a new point of view on a vexed problem It is 
interesting to note that he finds, for example, that 
the flood began on Jan 6, 3181 bc in the Julian 
Calendar that Hammurabi s reign falls consider 
ably earlu r than is usually held , and that Abraham 
was torn not earlier than 2275 B c and not later 
than 2100, and in any case did not live in tho reign 
of Hammurabi as is generally thought Another 
interesting suggestion is that the Hebrew story of 
the blood is an independent version, having 
originated in the Armenian mountains, and thus 
aooounting for the fact that tho Babylonian Flood 
began two days earlier The fabulous number of 
years assigned to early dynasties by Beromis is 
ingeniously interpreted to bnng them within a 
reasonable compass—perhaps the most pregnant 
suggestion in the whole book 

Astronomy 

The Magic of the Stars By Maurice Maeterlinck 
Translated by Alfred Sutro Pp 155 (London 
George Allen and Unwin, Ltd , 1910 ) 6* net 
A book by a writer with tho reputation of M 
Maeterlinck must be approached with respect, but 
to bo quite frank we must say that we have left 
this little volume with our respect greatly 
diminished 1 ho book is partly an exposition 
of the latest views of astronomers and physicists 
on the more general problems of astrophysics, and 
partly an account of the author’s own mystical 
ideas Our objections to it are two namely, that 
the exposition contains far more inaccurate than 
accurate statements and secondly, that tho soience 
and mysticism—between which no connexion is 
shown—are so intermingled that the unenlightened 
reader cannot tell what is a generally accepted 
conclusion of science and what a fancy of the 
author’s It is easy, and generally idle, to quibble at 
inaccuracies of detail in a book by a non specialist, 


and the criticism is particularly futile when the 
argument of the book requires only the broader 
aspects of science We should not raise the matter 
here if the soienoe in the book were merely the 
basis on which the myBtioiBm was built, but it is 
not It is definitely in the form of an exposition, 
intended to instruct the ignorant simply for the 
sake of instruction When, therefore, we find the 
author frequently wrong m his statements, and, 
further, using sen ntifio terms m that indefinite and 
‘ woolly ’ sense which ib fatal to clear thinking, we 
feel that protest is not only justified but necessary 
Our second objection also must be protected 
against misunderstanding We do not object to 
mysticism, or even to M Maeterlinck's particular 
brand of mystioism, although wo may not find 
ourselves able to accept it What we do dissent 
from is the random association of ideas arrived at 
by the scientific method with ideas conceived in 
some other way It is profitless and confusing to 
mix ordinary geological facts and arguments with 
the notion that the earth is a conscious intelligent 
being with a purpose in view When Tyl tyl Bays 
“ There are no dead ”, we are impressed, but when 
wo read, in an account of the universe of the 
astronomer, that “ there are, stnctlv speaking no 
dead and no cemeteries ”, we are simply irritated 
Books of this kind can have no effect but a harm 
ful one, and we hope that M Maeterlinck’s example 
will not be followed by other writers with meta 
physical doctrines which they wish to impart 


Modern Cosmologies a Historical Sketch of Re 
searches and Theories concerning the Structure of 
the Universe By Dr Hector Macpherson Pp 
vn +131+12 plates (London Oxford Univer¬ 
sity Press, 1929 ) 7 s fid net 
This little book is a companion volume to the 
author’s ‘ Modem Astronomy ’ published a few years 
ago It consists of eight lectures delivered under 
the ‘ David Elder ’ foundation in the Royal Techni¬ 
cal College, Glasgow, during the winter of 1928-29 
The word modem ’ is alwayB somewhat indefinite, 
and it may perhaps be well to state that, oxoluding 
an introduction on Greek ideas and a short initial 
chapter on the transition from the Ptolemaio to the 
heliocentric conception, the subject matter ranges 
from the work of Herschel to that of the present day 
It is treated in the mam in a descriptive manner, with 
numerous quotations and references There is very 
little independent criticism, but a conspicuous excep¬ 
tion to this statement is found m a discussion of Sir 
William Herschel’s cosmology, in which the author 
saves reasons for dissenting from the opinion of 
Struve and Proctor that Herschel abandoned the 
disc theory of the sidereal system in his later years 
The book is well constructed and gives an 
excellent bird’s eye view of our present ideas on the 
structure of the galaxy, the local star system, and 
the nebulae and star clusters Such a summary u 
very welcome, but in these days of rapid advance 
by methods inconceivable to an earlier generation, 
it is perhap even more timely that the principles 
employed by the astronomers of the last century in 
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dealing with this greatest of astronomical problems 
should be recalled to our memory for their validity 
to be re estimated The book is excellently ill us 
trated and the form in which it is reproduced 
make« it a pleasure to handle 

lychoms Brahe Dam Opera Omnia Edidit 
ILF Dreyer Tomus 15 Pp v + 54 (Haumee 
Libraria Qyldc n dalia n a 1920) 

This volume completes the sumptuous and scholarly 
edition of the works of Tycho Brahe which Dreyer 
began and Raeder has completed A monument of 
patriotic piety like this edition may not directly 
promote astronomical science but there can be no 
doubt that it tends to fostt r an enthusiasm for the 
science to which Tycho Brahe devoted himself and 
neither Dreyer himself nor Lk nmark as a whole can 
bt charged with failing to take a full share m the 
progress of astronomy 

The present volume contains two short poems 
and an indox to the whole work Where portions 
have been separately indexed references arc givtn 
but the details are not repeated The original 
design was to include a bibliography and mono 
graphy but we are told that the omission of these 
is made good by the copious treatment which 
Tycho Brahe s works and the literature which has 

S phered round him have received in Fhrencron 
uellur s Danish Bibliography 
One last word of thanks and congratulation is 
due to (» A Hagemann and to the ( arlsbirg and 
Bask O’rated Institutes the munificence of which 
has permitted the works to app< ar in a form w orthy 
at once of the author and of the lovmg labour of 
the editors J K f 


Biology 

Biology for Beginners By Dr E J Holmyard 
(Dent s Modem Science Senes ) Pp vn +172 + 8 
plates (London and loronto J M Dent and 
Sons Ltd 1930 ) 2s 

In this little book Dr Holmyard has organised a 
very comprehensive course in biology for the pupils 
in the lower forms of public and other secondary 
schools When examining the amount of matcnal 
which receives consideration one feels that the 
author has been a bttle too ambitious Although 
as he claims from expentnee the pupils might 
grasp all the facts dealt with one suspects that 
they might miss the wood for the trees and it is 
doubtful whether they would gain a sound know 
lodge of the general principles of life 
The physiologioal aspect in biology is probably 
the most controversial of all Very judicious 
handling therefore is clearly essential when pro 
senting such a subject to young beginners By 
omitting certain facts that is by hiding part of 
the truth wrong impressions may easily bo con 
ceived The author must plead guilty of this m 
some cases ior example he leaves his readers 
with the impression that all green plants manu 
facture starch and that the food of plants is 
essentially different from the food of animals 
In several places too terms and conceptions appear 
which are now out of date The book un/ortun 


ately contains several points of this nature whioh 
though not exactly errors might well with advan 
tage havi been avoided 
Many gx> 1 illustrations accompany the text 
and tach chapter is followed by useful questions 
lhc be ok woull probably bo m< re useful to pupils 
who have already made a still more elementary 
study of the subject rather than to actual lx ginners 
It is well written in the author s inimitable style 
which makes a free use of humour as a means of 
maintaining interest 

Further Illustrations of British PI ints By Roger W 
Butcher Diawmgs by Florence F btrudwick 
k ormmg with k itch s Companion Volume to 
Bcntham h Handbook a Collection of Illustra 
tions of most of the Spccios in the British klora 
Pp vu +470 (Ashford Kent L Reeve and 
Co Itl 1930) 12» net 
This bock should prove an invaluable guide to 
studt nts of the British flora To trace the identity 
and relationships of a species is often a difficult 
problem and in such difficult cases good illustra 
tions are helpful Illustrations howover m many 
so called handbooks are often so poor that they 
arc useless to the Bystematist The illustrations 
given in this volume art distinct and although in 
most cases the whole of the plant is portrayed 
many of the diagrams arc acoompamod by enlarged 
drawings of the more diagnostic features 

The Angiosperms an of course very fully re 
presented among the illustrations but a few 
Gymn sperms and Ptendophytes an included at 
the end of the book Concise descriptions of the 
habit and habitat of the plant accompany each 
illustration 

The authors are to be congratulated on their 
admirable work chi« fly for its clarity and brevity 
thus making possible the consi leration of a large 
number of plants in a comparatively small volume 
This work together with Fitch s Illustrations 
of the British Flora will undoubtedly be accepted 
as authoritative It has bun compiled by authors 
who are clearly conversant with their subji 1 1 and 
this together with the fact that much help has been 
given by specialists on various plant groups will 
enable students of botany to consult it with con 
fidence 

Chemistry 

Oxidation Reduction Potentials By Dr L 
Michaelis Translated from the (reman Manu 
script by Louis B Flexncr (Monographs on 
Experimental Bi il igy) Pp xu + 199 (Phil 
adelphia and London J B Lippmcott Co 
1930) 12 s bd net 

Prof Michaei is s monograph is divided into two 
parts in the first the theory of oxidation reduction 
potentials is desonbod while the seoond is devoted to 
the physi ilojncally important systems The work 
may be i onsidered the sec ond volume of the author s 
Hydrogen Ion Concentration and the treatment 
stresses the relationship between oxidation reduo 
tion potentials and hydrogen ion concentration 
It provides a clearer and a thermodynamically 
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correct approach to cell energetics and should lead 
to new investigations of the metabolism of the living 
cell An oxidation is characterised by addition of 
oxygen or loss cf hydrogen or loss of electrons and 
a reduction by one of the oonverse processes 
In the first part both inorgamo and organic 
reversible c xidition reduction systems are sub 
mitted to a mathematical exposition in the second 
the results are applied to sulphydryl and reversible 
respiratory systems of importance in biology while 
the final chaptc r reviews the methods and results 
of measurements of the potentials m living cells 
A bibliography is appended I he author does not 
claim an exhaustive tre atment of the subject since 
he does not consider our knowledge sufliciently 
advanced for a complete discussion cf the physio 
logical applications The book gives an interest 
ing and readable account of oxidation reduction 
potentials and should serve both to disseminate 
knowledge on the subject and to pr ivide a stimulus 
to further research 

Lehrbuch der physilahschen C hemic Von Prof 
Dr Karl Telhnck fiunf Bandc Band 1 Die 
Lehre von der stable homogener und heterogener 
Gasreaktionen fi rate und zweite Auflage Lief 
erung 8 Pp 137 656 (Stuttgart Ferdinand 
Lnkc 1930 ) JO gold marks 
Physical chemists will welcome the appearance 
of a further portion of Prof Jelhnek s Lehrbuch 
der physikalischen Ghemit Despite its some 
what misleading title this part of Vol 3 is chiefly 
concerned with equilibrium m liquil systems 
About 30 pages arc devoted to s> stems composed 
of non electrolytes and the remainder of the volume 
(270 pp ) deals with the properties of electrolytes 
in solution The experimental methods for mtasur 
ing conductivity transport number etc are first 
described followei by a thermodynamical dis 
oussion which includes a very complete account of 
activity coefficients ami their elitermination 1 ho 
volume concludes with an account of the modem 
kinetic theory of e lectrol vtes as developed by Debye 
Hucl el and Onsager 1 he wh lie is treated in the 
detailed and lucid manner which has charae tensed 
the earhe r \ chimes of this \ aluablc treatise 

Penodisches System Oeschiehte und Theorie Von 
Dr fiugen Kabmowitsch und Dr finch Thilo 
Pp xn + 302 (Stuttgart Ierdinand Fnke 
1910 ) 29 gold marks 

This book is essentially an essay on the penoehc 
system from the point of view of modem physics 
It opens with a histoncal account of the classi 
float ion of e le mi nts this is follow ed by an excellent 
desenption of the physicist s atom model conelud 
ing with the Pauli principle and the allocation of 
electr ms to the main and subsidiary energy levels 
of the atom The evidence for the building up of 
the short and long penods is not out m detail and is 
illustrated by a large number of tables and diagrams 
of spectral terms The properties of the elements 
and their principle compounds are then considered 
m the light of this physical evidence Ionised 
compounds are of necessity discussed at greater 


length than covalent compounds since the physical 
theory of the former type has proved to be more 
amenable to mathematical treatment 
Chemists in particular will be giateful to the 
authors for this useful and readable Burvey of the 
physical theory which underlies thur science 

Electrical Engineering 
The Electrical Industry of Great Britain Organiza 
turn Efficiency in Production and World Com 
peMive Position Pp xvi + 233 (London 
Beama Publication Department 1920 ) 42s net 
This book has been prepared by the economic and 
statistical department of the British riectncal and 
Allied Manufacturers Association the statistical 
data given in it can therefore be trusted as approxi 
mately correct It is very difficult to deduoe 
rigorous conclusions from statistics but some of the 
data given are instructive It is interesting to 
note for example that the countries which exceed 
the 48 hour week convention are in order of excess 
bwitzerland Holland Germany and Hungary 
among European countries Actually 41 6 per 
cent of all Swiss employees are working in excess 
of 48 houre per week Recent retumi? show that 
there are practically no unemployed in Switzer 
land dunng the summer months 

In Switzerland the 48 hour week can only be 
exceeded for economic reasons such as for national 
security and for the countering of foreign com 
petition at homi The result is that praotically 
the entire Swiss engineering industry is now on the 
permissible maximum of 52 hours a week Beyond 
52 hours overtime must be paid at the rate of 26 per 
cent extra and not 50 per cent as in Great Britain 
Great Britain alone among thi main competing 
countries is adhering to the exact letter of the 48 
hour week The authors consider that it would be 
inadvisable to advocate any reactionary move 
They arc in favour of establishing with the help of 
cheap electricity from the grid rural industries 
They point out that in parts of Germany partio 
ularly in Wurttemberg and the Black forest 
there has been a great industrial revival dunng 
the last five years and that a large volume of 
applied art and furniture products are being ex 
ported from there to Great Britain 

fleltnsche Gleichrichter und Ventile Von Prof 

Dr A Gunthersehulze Zweite erweiterto und 
verbesserte Auflage Pp iv + 330 (Berlin 
Juhus Springer 1929 ) 29 gold marks 
Flbotbical rectifiers and valves are used for con 
verting alternating current into current which 
practically always pulsates m the same direction 
or into continuous diroet current This can be 
done in a great many ways the most desirable in 
any given application depending on a great variety 
of circumstances 

In large power distributing schemes rectifier 
sub stations are used to replace small direct 
current generating stations For broadcasting 
purposes there is a considerable demand for small 
rectifiers Valves are also used for producing 
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high frequency current for laboratory use for 
making out out switches for producing alternating 
current having a special wave form and for making 
measurements of very small alternating currents 
In the book under notice mercury arc and 
mercury jot rectifiers are fully described In 
addition we have good descriptions of contact 
thermionic electrolytic and gas discharge) recti 
fiers In describing their action it is necessary to 
explain the many physical processes involved and 
to get numerical relations advanced mathematical 
theorems have to bo employed Lhe author has 
done excellently in the space at his disposal and 
the full bibliography given at the end of the book 
will be a great help to the researcher who wishes 
to probe more deeply into the subject A list is 
also given of the patents which have been taken 
out for rectifiers beginning with the aluminium 
condenser patented by Siemens and HalBke in 1001 

The lheory of flectncal Artificial Lines and filters 
By A C Bartlett Pp ix + J55 (Lend in 
Chapman and Hall Ltd 1930) 1 is lid net 
Ail engineers who are engaged in oni < r other of 
the numerous branches of electrical communication 
should know something of the the < rv of repeatc <1 
networks These netw orks oc cur m artificial ttans 
mission lines in line balances in filters an 1 in ph isc 
shifters all of whioh are of increasing practical nn 
portance This book gives a very g xxl aec< nnt c f 
the mathematical theory of these devices lifty 
years ago it was not uncommon for physicists to 
consider that the theory of numbers and subjects 
like determinants and continued fractions might 
well be omitted from a scientific or engineering 
cumculum I his book shows that it is luokv these 

ideas did npt prevail The theory of determinants 
—the author quotes Muirs Theory of Deter 
minants as a book that should be consulted is 
specially useful 

The generalised ladder artificial line section is 
beet solved by using continuants a spec lal form of 
determinants 

Hie methods of solving difference equations art 
also very useful in finding solutions of the physical 
problems involved m these networks The author 
states that the literature of the subject is now 
so vast that he made no attempt to give a biblio 
graphy From the engineer s point of view how 
ever, it would have been helpful to give references 
to some of the classical papers 

Geology 

Qeologischea Wander buck der ivesiitchen Dolomtien 
Von Dr Maria M Ogilvie Gordon Pp xv + 
258 + 3 Tafeln (Wien G Ireytag und Bemdt 
A G 1928) 15 gold marks 
Dk Oollvik Gordon s monumental treatise on 
the geology of the western Dolomites (see Naturf 
vol 121 p 83 1928) has been followed by the 

guide book now under review The region is 
famous for the beauty of its scenery and is visited 
annually by many thousands of tourists to the 
geologist it is of exceptional interest as is evidenced 


by the numerous classical localities (bt Cession 
Heiligkreur the Marmolata the bchlem the Seiser 
Alpo etc ) that lie within it The picturesque 
jagged ndges and peaks and the elevated plateaux 
are formed by the various dolomitic stages of the 
Upper .Trias while the lower stages of the Trias 
and the undi riving Permian may lx well studied 
on tho mountain sides Other formations are of 
more restrict* (1 occurrence but Jurassic locks are 
found he re and there and the Nt otomian beds of 
tho Puez Alpe in particular are well worth a visit 
The tectonics have not the bewildering complexity 
of many other Alpme regions but nevertheless 
present many features of interest 

The first jiart of the book oontams a useful sum 
mary of the stratigraphy and tec tonus and is 
illustrated bv three plates of fossils The area is 
then thoroughly explored in thirty two excursions 
each occupying a full day or rather less Most of 
these fillou the usual marked mountain tracks and 
if equipped with a large scale topographical map 
the geologist shoul 1 have little difficulty in finding 
the way and m locating the oxjxwun s described 
No partu ular experience in mountaineering appears 
to be called for except perhaps in the exe urwons to 
the Marmolata and the Sella group Numerous 
vertical see tic ns and excellent phetographs lllus 
trate thetovt while th authn s detailed geological 
map of tho ai a between the kassa an 1 Croden 
vallejs is inserted in i pocket at the biek of the 
book The prefuseness of its lllustr itions must bo 
held responsible for the rather high price of this 
w ork It will undoubtedly prove a me st instructive 
and trustworthy guide to the geology of the region 

1 1 eitbook of Geoloqy Pait 1 Ihysual f eology 
by Prof Louis \ Pitssoii Part 2 Historical 
(reology hy Prof (harlos Schuchcrt Part 1 
Third edition revise el by Prof William M Agar 
Prof Alan M Bateman Prof (arl O Dunbar 
Prof Richard 1 Hint Prof Adolph Knopf 
Prof t heater R Longwell revision edited by 
Prof Chester R Longwell Pp mi (-488 (Now 
York John Wiloj and Sons Inc London 
Chapman and Hall Ltd 1929) 18a <W net 
PisssoN s Physical (oology has doaeri edly been 
one of the most successful geological text books 
during the last decade although like its many oom 
potitors it had its weaknesses Many of these are 
now removed from the very thoroughly revised 
edition that has recently appeared The awkward 
ness of treatment involved by the former twofold 
division into dynamical and structural geology has 
been avoided by abandonuig these divisions and 
changing the order of presentation The treatment 
of stream erosion now emphasises the cycle of 
erosion for both humid and and ohmates and there 
is a new chapter on land forms m whioh the relations 
between landscape and geologioal structure are 
systematically and adequately dealt with The 
chapter on volcanoes suffers from the absence of 
any reference to the work of Day but is other 
wise a well wntten general account The outer 
2000 mile shell of the earth is regarded as solid , 
whereas the seismic evidence merely indicates that 
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it is rigid , there is no proof that it is crystalline 
below the crust Isostasy is well treated, but recent 
work on near earthquakes and the crustal layers is 
not given An up to date account of the structure 
of the Alps now appears It is admitted that the 
cause of compressive deformation of the crust is one 
of the great mysteries of geology, and that it can 
at present be discussed only in a speculative way 
Many new illustrations have been added to the 
new edition, including admirable aeroplane photo¬ 
graphs and block diagrams Altogether the book 
19 a well balanced and effective presentation of a 
subject that is unusually difficult to deal with in an 
elementary way Prof Longwell and his collabora 
tors have preserved the conservative spirit of tho 
original text, clearly distinguishing between facts of 
observation and hypotheses of mterpn tation Tho 
new edition should prove even more successful than 
the 1919 revision 

Structure and Surface a Book of Field Geology By 
C Barrington Brown and F Dtbenhara Pp 
vn t-168 (London Edward Arnold and Co , 
1929 ) 10s 6 d net 

This admirable book has developed from an inten 
tion on the part of one of the authors to illustrate 
each of the simpler geological structures by an 
ideal block diagram and also by an actual example 
from an appropriate tract of the earth’s surface 
This enterprise nas now been amplified by a tort in 
which the structures and their recognition in the 
field are clearly discussed with special reference to 
the resulting land forms The very numerous block 
diagrams, representing geological structures in three 
dimensions, are extremely effective, and give in 
terest and vigour to a subject of which tho treat 
ment has often been woefully dull To students of 
geology the book presents in a most attractive 
form the means of deducing from hold observations 
many of tho leading principles of structural geology 
and geomorphology, whde for geography studi nts it 
provides a sound basis for understanding into 111 
gontly the connexion between land forms and the 
rocks and structures out of which the surface relief 
has been carved Two ohapters are dovotod to the 
construction of block diagrams and notes on equip 
ment and surveying instruments and field problems 
are added in three appendices The book is one for 
which both students and teachers may well be 
grateful Its production has cloarly been a labour 
of love 

Mathematics 

Logons sur quelques problimes aux Unites de la 
thione des Equations diffirentieUes Par Emile 
Picard Rddig 6 es par Marcel Brelot (Cahiers 
scientifaqucfl, Fascicule®) Ppvin+271 (Pans 
Qauthier Villars et Cie, 1930 ) 60 francs 
In continuation of Prof Picard'B course at the 
Sorbonne, this work is the third volume published 
in the ‘ Cahiers acientifiques ’ senes As would bo 
expected from so distinguished an author, the book 
is a distinct mathematical contnbution to both 
pure analysis and physics The text is, for con¬ 
venience, divided into two sections The first, con¬ 


sisting of seven chapters, deals with ordinary dif¬ 
ferential equations wnioh take their origin in mathe¬ 
matical physios These equations in effect reduoe 
to a study of the troublesome second order equation, 
and the author develops rigorously from both 
geometneal and analytical methods the powerful 
method of successive approximation This in¬ 
volve* an analytical consideration of the properties 
of certain functions, the conditions under whioh 
suoh functions exist in uniformly convenient senes, 
and finally the theorem of Schmidt The way is 
thus prepared for some important applications to 
the main problems of mathematical physics—the 
propagation of heat along a bar, vibrating stnngs, 
and the well known problem of Fourier ( ‘(Euvres”, 
vol 1, p 86 ) The remaining ohapters of Part I 
are devoted to penodio integrals and infini te systems 
of linear algebraic equations which arise therefrom 
Part II (Chape vni xu) is concerned with 
partial differential equations A consideration of 
harmomo functions, ihnchlet’s problem, and the 
formulae of Green and Poisson leads to a skilful 
extension of the contour method to that of a bounded 
surface This yields greater generality in dealing 
with certain types of classical problems Some in¬ 
structive applications on the flow of heat m two 
dimensions and radiation m space are given 
Finally, the equation of Fredholm and tho potential 
functions of Laplace are studied together with some 
valuable deductions in analysis and physics 
The whole volume is most interesting and stimu 
lating, it is undoubtedly a substantial contribu¬ 
tion to the accessible literature on the theory of 
differential equations and their application 

The Theory of Approximation By Prof Dunham 
Jackson (American Mathematical Society Col 
loquium Publications, Vol 11) Pp vui + 178 
(New York American Mathematical Society, 
1930) 

As the author of this work points out in his preface, 
“ it is a bnef essay m a field on which an enoydo 
paxlia might be written ”, namely, an investigation 
of tho degree of approximation with which a con 
tinuous function can bo represented by a poly¬ 
nomial of given degree 

Starting from the well known theorems of Weier- 
strass on the approximate representation of a con¬ 
tinuous function either by a polynomial or by a 
trigonometric sum. Prof Jackson proceeds to prove 
other theorems on approximation by tngonometno 
sums, and then to examine the convergence of 
Founer and Legendre senes under the hypotheses of 
continuity over part of an interval, and of limited 
variation Some generalisations of the principle 
of least souares are next discussed, and a very useful 
chapter follows on tngonometno interpolation m 
which some staking analogies between the theory 
of interpolation by means of tngonometno sums 
and by Founer senes are revealed The interpola¬ 
tion formula analogous to the Fdjer mean is especi¬ 
ally interesting In the final chapter is a very 
instructive introduction to the geometry of function 
space 

The book is exoellently printed, and a welcome. 
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though somewhat rare feature is the provision of 
an index of the principal theorems This should 
prove a great advantage to tho research student 

Count d analyse {Tours de 1 Jfeofe polytechnique ) 
Par Prof Paul Ldvy Tome 1 Pp vui + 37b 
(Pans Gauthier Viliam et Cie 1930 ) 120 francs 
This treatise is based primarily upon the course of 
analysis given by the author at 1 fioole Polytcch 
mque It is dividod into seven sections oach em 
bracing from three to five chapters The text 
covers the usual topics discussed in a modem study 
of continuous functions namely differential and 
integral oaloulus theory of multiple integrals 
geometrical applications of the calculus and some 
elementary theory of differential equations 

Prof Livy has rightly insisted that the funda 
mental idea underlying an intelligent Btudy of 
functions is the notion of growth in the value of a 
function and not mere formal calculus The com 
lete course is well planned and lucidly written 
ut the bulkiness of tho volume ren lera it a little 
inconvenient to handle 

Miscellany 

The Dnft of Civilization By tho Contribute 
to the fiftieth Anniversary Number of tho St 
Louis Post Dispatch including Charles G Abbot 
Richard E Byrd Albtrt FinBtem Guglielmo 
herrero Sir Philip Gibbs Maxim Gorky Ru lolf 
Maria Holzapfel tho Very Rev Dean Inge 
Count Hermann Keystrlmg J B S Haldani 
Paul de Kruif Stephen Leacock Martin A Nex8 
Michael Pupin James H Robinson Bertrand 
Russell H G WellH Pp 2'i4 (london 
George Allen and Unwm Ltd 1930 ) 7 s (id 
not 

Most thinking people at the present time busy 
themselves more with questions of tht future than 
of the past A popular senes on To day and 
To morrow sells itB ten thousands while manuals 
of history are left to the few 1 he volume before 
us however will not attain great succt ss nc r ih it 
of much value because it is a collection of scraps 
not co ordmated in any way and not throwing any 
clear light on the question which its title suggests 
There is a confused flicker like tho varied lights of 
oars and bicycles and lorries on a wet road in the 
dark But it is difficult to tell whore they are all 
going and some of them are obviously going in 
opposite directions The communist Next) for 
example tells us that food must be found for 
the starving proletariat while J B S Haldane 
remarks on the general prosperity which has 
nearly banished underfeeding as a cause of ill 
health Both statements no doubt are true in 
their different connexions and with different 
applications The reader is therefore loft to find 
out for himself what is the general dnft of cmhsa 
tion from the disconnected views of the vanous 
eminent and interesting persons who have been 
got together by an entei^nsing Amenoan news 
paper It need scarcely be said that they all have 
a vivid vision of something but in each ease it is 


just the one thing that happens to interest the 
particular writer and none of thorn has wntten 
at sufficient length even to develop hu own thesis 
to a general conclusion 

One can therefore only sum up impressions and 
temperaments and this would lead on the whole 
to an optimist view in a limitod fold Great 
things are ahead of us great things mainly in the 
realm of science power over Nature and increased 
enjoyment f >r the masses None of the writers 
speaks of any growth in spiritual depth or beauty or 
of any spread of peaoe an 1 quiet happiness m the 
world 1 he only one who deals at all with this side 
of the future—the Dean of St Pauls—looks for 
anothei f rm of Protestantism as the religion of the 
futun The men of scitnce as one might expoot 
are the most definite and constructive for the 
rest the look ends as it began with a note of 
interrogation ISM 

British Museum (Natural History) ( romuell Road 
Loudon S W General library Place numbers 

of tie Societies and other Corporate Bodies _ 

( Serial Publications and of the Independent 
Periodical Publications with Alphabetical Indexes 
Second edition Pp v + 175 (London British 
n (Natural History) 1930 ) 

Sh*lf lists of libraries possess a peculiar fasuna 
tion for bibliogropheis for tho shelf list is the 
true catalogue of a collection If its entries are 
sufficiently full the studt nt commands with its aid 
a complete bird s eye view of a collection with a 
definite guile to the location rf each unit It 
represents all that an atlas is to tho geographer or a 
directory to the local resident 
The pusent list however is not altogether a 
shelf list though it closely resemble s the shelf 
list type It shows the order in w hich independent 
petiodicals and institutions publishing < no or more 
serial publications arc arranged on tho shelves with 
their distinctive call numbers Thus S 2418 The 
United States Department of Agncult urt an 1S 2420 
rhe Smithsonian Institution lho information 
cm n it will be nc ted does nut tell us whether the 
hbraiy possesses complete sets of the sonal publioa 
lions of the above bodies or mu ly a selection of 
their publications relating more or less to natural 
Ihe list is arranged upon geographical 
x as the periodical pubheatn ns of a region 
ng grouped under the names of towns Ihe 
geographical arrangement has some administrative 
advantages but for a rose on h department claaai 
fioation by subjects is to be preferred 

The library appears to possess a fairly complete 
collection of tno publications of British local 
natural history societies but in specific branches 
of natural science for example botany entomology, 
fish and fish culture etc it is singularly weak 
One judges that the library serials are recruited 
mainly by exchange or gift and that adequate funds 
for the purchase or senals are not available H this 
is the case it is to be hoped that the library will 
reoeive in future more generous treatment Some 
of tho deficiencies in its serial collection might 
be made good by judicious exchange with other 
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libraries—if exchange i» permitted—for the present 
list shows that the library contains many strials 
which havi no biological significance 

Khutheros or ihe future of ike Public School* a 
Desultory Dialogue By J b Roxburgh (To 
day and To morrow Senes ) Pp 04 (London 
Regan Paul and Co Ltd 1930 ) 2s M net 
Ior several decades educational reform has made 
enormous strides with the result that the old 
established public schools of Britain have hail their 
full share of the spotlight I ht same era has sw n 
many profound changes in these schools Dr 
Roxburgh hnnsilf the headmaster of one of our 
public schools has emphasised the aims of public 
school education in a remarkable manner Hi has 
followed this up by defending these endeavours 
and finally attempt!d to prove that such sthools 
are the best 

Any attempt to criticise Dr Roxburgh s efforts 
might have an erroneous impression of the cntic s 
bias against the methods which exist in our public 
schools This would be unfortunate for whatever 
views the educationist may hold of the value of a 
public sehool education he must agree that m 
these days of uniformity and communism (f method 
it is refreshing ti see that the publu schools in 
their iiuUpcndenei retain their peisonahty and 
individuality ihe author makes much of this 
point However one can neither dogmatise not 
generalise m education Wide views must be 
taken and hero the book is at fault for a verj 
narrow view of the subject has be < n assumed To 
state as the author dots that men who never 
went to anything but an elementary school win 
therefore never educated after fourteen is a grave 
injustice to our State education 

We may or we may not agree with the tenets 
propounded in the book but it is well worth 
reading for the author has adopted the age old 
dialogue style This at any rate, enables us to 
maintain an interrogative interest thus contmu 
ally asking ourselves Are we agree d * 

Romance of the Machine By Michael Pupin Pp 
v + 111 (New York and London Charles 
Scnbner s Sons 1930 ) 4s fid net 
More than fifty years ago Prof Pupin amved in 
New York from Serbia a mere boy unacquainted 
with the English language and almost penniless 
to day he enjoys both wealth and distinction 
Like thousands of others from the Old World he 
found the United States to be the land of oppor 
tuiutiee of which he was not slow to take advan 
tage Supporting himself by lessons in wrestling 
and boxing he entered on a course of study which 
ultimately led him to a chair in Columbia Unwr 
sity With teaching he combined invention and 
he is known for one of the greatest improvements 
in telephony 

With Prof Pupin s success has come an un 
failing admiration for the constitution and ideals 
erf the country of his adoption and in the little 
book under notice he takes up the cudgels against 
the critics of machine civilisation endeavours 


to show how the telegraph the telephone broad 
casting and the automobile have assisted m the 
Consolidation of the Union and tells us some 
thing of the telephone industry the largest and 
most perfectly co animated industrial organisation 
in the world His picture of the roads blocked 
for many miles which makes one beheve that 
every family in New York has an automobile and 
that they are all out for a pleasure drive will not 
appeal to all alike but we are at one with Prof 
Pupin m his hope that the telephone the tele 
graph the vacuum tube oscillator and the aero 
plane will aid in the art of cultivating inter 
national friendships As for America s share m 
discovery we like to recall Lord Playfair s remark 
that science has no oountry though its investi 
gators hav c birthplaces 

A Hundred Years of Publishing being the Story of 
( hapman and Hall Ltd By Arthur Waugh 
Pp xvn + 32b + 50 platen (London ( hapman 
and Hall Ltd 1930) 15a net 
Dickens liollopc, and Carlyle with Meredith 
figuring both as client of and readir to the house 
of Chapman and Hall—these are the nanus which 
will ul trac t km rs of books to this work I he story 

of Dickins s relations with his publishers and of his 
lovt of gam at a time whin he was in comfortable 
circumstances is a painful ont Mr Waugh s 
narrative however is written in a hrgt spirit of 
chanty and forbearance towards all who served the 
firm whothi r as clients dirks readers or managers 
1 he work which is will illustrated with portraits 
and facsimiles is not a mere chronicle of the output 
and U rtune« of the film It is relieved by dis 
quisitions on the successive changes which have 
taken place in the book trade from the tame when 
publisher and bookstller were one down to present 
day conditions Within this penod revolutionary 
changes have taken place and the organisation of 
the publishing trade has bet ome more complex and 
its business more speculative The costs of pubh 
cation have materially increased and these costs 
cannot in all cases be passed on to the public in the 
shape of correspondingly enhanced prices Ihe 
chapters dealing with the new phases of pubhshmg 
and book distribution are based upon competent 
authorities and add considerably to the value of 
the book The work will be read with interest and 
should find a permanent place upon the shelves of 
all concerned m the history of book production 

A Bibliography of Persia By Lieut Col Sir 
Arnold Wilson Pp x+253 (Oxford Clarendon 
Press London Oxford University Press 1930 ) 
20s net 

When Lord Cuivon published his classical volumes 
upon Persia and the Persian Question it was his 
intention to add a third volume dealing with the 
bibliography of works about that counter, but for 
obvious n asons this intention was never earned oat 
bur Arnold Wilson has now partly supplied the de 
sideratum by assembling in aphabetical order the 
names of the authors of some 8500 titles including 
translations w European languages of original 



Supplement to “ NatureOctober 4, 1930 


535 


Persian books and writings From among this 
great mass of material the scientific specialist may 
pick out many details of special interest to himself, 
whether relating to such topics as the geology of 
oil-fields or local flora or to other matters, but his 
labour will be great until the work is completed 
by the addition of an analytical subject index 
Among omissions we note the very informative 
“Quarterly Papers ” of the ‘Archbishop s Mission 
to the Assyrian Christians * at Urmi that were issued 
from 1890 until 1910 also R Levy s Bustan 
and others It would be helpful if well known 
guide books such as Murray s Handbook to Persia 
were entered under the name of the publisher as 
well as under that of the less familiar author A 
brief chronological list of survoy maps would also be 
a most useful addition R T G 

Patnt, Powder and Patches a Handbook of Make up 
for Stage and Carnival By H Stanley Red 
grove and Gilbert A Foan Pp xi + 170 + 16 
plates (London William Hememann (Medical 
Books), Ltd , 1930 ) Is 6 d net 
This book gives a detailed and practical account 
of the art of ‘ making up both as regards the 
materials and technique The authors claim that 
it is the first of its kind m which the subject is 
treated in a oompleto manner Although addressed 
mainly to hairdressers who wish to become experts 
in the art of making up, it will, as the authors point 
out, prove very useful to amateurs m theatrical per 
formances, and many teachers may find it useful 
from this point of view It is well written and 
illustrated and gives a very large amount of in 
formation in a small compass 


Physics. 

Magnetism By Dr Edmund C Stoii 
(Methuen’s Monographs on Physical Subjects ) 
Pp vu +117 (London Methuen and Co , Ltd , 
1930 ) 2s 6d net 

The present work is one of a senes of monographs 
which will be very useful m the library of every 
physicist It is almost impossible for any scientific 
worker to keep pace with the advance of any 
subject, even though it may be quite closely cognate 
with what he is himself working at To read all 
the published work in the proper cntical spint 
would involve the same sort of trouble as that of 
the historian who in wntrng a universal history 
took a year to wnte the history of a day The 
present little book will do much to remove this 
difficulty It assumes a good deal of knowledge 
of magnetism, but concedes that the knowledge 
may be a little rusty, and sets to work to supply 
all the latest information, treating it in a sound 
cntical spint and not merely as a catalogue of 
publications For example, anyone who studied 
the same author’s larger work, when it appeared 
four years ago, will be able to understand the 

e changes that have supervened, and also to 
what parts of the subject are still unsatis- 
.ry 

is book is m five chapters, and in each of them 


there is something new to say The first summar¬ 
ises the work, old and new, of the type of the cele¬ 
brated experiment of Stem and Gerlach The 
second and third deal with dia and para magnetism 
respectively The expenmonts measuring the ex¬ 
ceedingly small susceptibilities of most substanoee 
are very difficult indeed, and there is still much 
discrepancy between different experimenters , con¬ 
sequently, the theorists have often had the com 
paratively easy task of calculating their constants 
only to an order of magnitude, since it is usually 
possible to find some experiment to support the 
values obtamod If the experimental values could 
all bo known with confidence, it would not only be 
a good discipline for the thoonsts, but would also 
probably enable them to advance the theory of the 
solid state The fourth chapter deals with ferro¬ 
magnetism, the theory of which has been revolu¬ 
tionised by Heisenberg There is a short sketch 
of his theory, but it was found too difficult to give 
its detail in the compass of the book to do so 
would have required a complete account of the 
new quantum theory The fifth chapter includes, 
among other matters, an account of Kapitsa’s work 
on electric conductivity Altogether, it will be 
seen that it is a most useful book, not only to the 
researcher but also to the advanced student 

Her Ramaneffekt \ on Prof Dr Clemens Schaefer 
und Dr Frank Matossi (Fortschntte der 
Chemie, Physik und physikalischen Chemie, 
herausgogobon von Prof Dr A Euckon, Band 
20, Heft b ) Pp iu+52 (Berlin Gebruder 
Bomtraeger, 1930 ) 8 gold marks 
This excellent summary begins with a general 
account of the Raman effect in which its relation¬ 
ship to other Bimdar effects is carefully considered 
The theory is treated first classically, when it is 
shown that, in addition to tho Tyndall and Raman 
effects, scatterings of higher order are to bo ex 
pec ted, and tho point is stressed that asymmetrical 
forces are required for the Raman effect to appear 
The theory is then given in terms of wave mechanics, 
and correspondences between the two methods of 
treatment are pointed out Tho experimental 
technique, the polarisation of the lines, their 
intensities, and the effect of temperature variation 
on them, are only briefly described 
Considering tho small space available, the dis¬ 
cussion of results is comprehensive The rotational 
levels in gases, with special reference to the 
selection rules, the scattering by water in its 
different states, the broadening of lines scattered 
m liquids, and the continuous spectrum appearing 
in certain liquids are all discussed Organic sub¬ 
stances are treated separately, and examples are 
given of the internal and external vibrations 
associated with certain radicals The non- 
appearanoe of Raman lines in tho scattering by 
lomo lattice crystals such as rooksalt, and their 
appearanoe when the crystals have polyatomio 
ions as in the carbonates and sulphates, u also 
discussed The appearanoe of inactive frequencies 
m great strength is mentioned, and the case of 
calcite is discussed m detail 
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An important omission m suoh a survey of a 
rapidly developing subject is the exact date up to 
which material has been included From the non 
inclusion of a reference to the scattering by 
powdered crystals, it may be judged that this 
survey was concluded about September 1929 

A C Menzies 

Orem Ray Therapy By Dr Gustav Bucky With 
Contributions by Dr Otto Glasser and Dr Olga 
Becker Manhoimer Translated by Dr Walter 
James Highman Pp xu + 170 (New York 
The Macmillan Company, 1929 ) 16s net 
Grbn7 ray therapy means the treatment of disease 
with X rays having wave lengths of from 1 to 3 
angstroms It was inevitable that someone should 
soek to give a name to the region of the spectrum 
occupied by long wave length X rays The ques 
tion is sometimes put Where do ultra violet 
rays leave off and X rays begin ? The term grenz 
used to describe this portion of the electromagnetic 
spectrum has been suggested by Dr Bucky Long 
wave length X rays would seem a preferable term, 
as the rays are considerably longer than those used 
in X ray diagnosis and therapy at the present time, 
especially as only an imaginary boundary separatee 
the ultra violet from the X ray spectrum 

An interesting section on the physics of these 
rays is contributed by Dr Otto Glasser The re 
marnder of the book deals with attempts that have 
been made bv Dr Bucky and others to use these 
very easily absorbed rays in the treatment of dis 
ease They are easily absorbed by any kind of 
tissue One of the greatest difficulties of tneirthera 
peutic application undoubtedly lies m their means 
of production These difficulties have, however, 
largely been surmounted now, and there is less 
danger of the accidental production of more pene 
trating rays than is desirable We gather from the 
text that there has been considerable controversy 
among radiologists as to the advantages of treating 
skin conditions with these easily absorbed rays 

A Text Book of lUuminatwn By Prof William 
Kunerth Pp x + 269 (New York John 
Wiley and Sons, Inc London Chapman and 
Hall, Ltd , 1929 ) 15s net 
This book is intended as a text book in lllumina 
tion mainly for semor electrical engineers studying 
at a university Two thirds of the book is devoted 
to the theoretical aspects of the subject and the rest 
to short chapters dealing with general principles 
affecting the application of illumination to special 
problems There is also a short account of twenty 
four laboratory experiment* involving the use of 
photometric apparatus and the usual photometno 
calculations Some of the experiments are de 
signed to illustrate various visual phenomena 
encountered in the study of illuminating engm 
eenng 

The subject matter of the book is well chosen, 
and it is desirable that all illuminating engineers 
should receive instruction somewhat on the lines 
indicated by the author Indeed, a strong case 
could be made out for the inclusion of such a 


course m the training of all electrical engineers 
Unfortunately, the author’s treatment of the sub 
ject is not all that oould be desired The book is 
not free from errors of fact, and quite a number of 
arguments are developed in a loose and oonfused 
manner 

The Phynce of X ray Therapy By W V Mayne 
ord Pp vm + 177 (London J and A 
Churchill, 1929 ) 10s 0d 
This is, we believe the first book by an English 
author on the physics of X ray therapy, and Mr 
Mayneord, who is physicist to the Radio Thera 
peutio Department of the Cancer Hospital, London, 
has written a book which cannot fail to be of the 
greatest value to medical radiologists Three 
quarters of the book is devoted to the physical 
properties of X rays, their penetration of and 
absorption by matter, their quantitative measure 
ment, and their means of production The remainder 
of the book is devoted to a resume of factors affect 
mg tho choice of therapeutio conditions The author 
is fully alive to the fact that what is physically best 
is often clinically impossible He has nevertheless 
shown how to make the best of necessary oompro 
mise in these matters The information m this book 
has been very well selected for the particular aim 
that the author has had in view Mathematical 
treatment is almost eliminated, so that there need 
be no hesitation on the part of medical readers in 
making use of this very valuable book 

Physiology and Anatomy 
J Recent Advances \n Physiology By Prof C Lovatt 

Evans (The Recent Advances Senes) Fourth 
edition Pp xu 4- 446 (London J and A 
Churchill, 1930 ) 12s Qd 
The new edition of Recent Advances in Phyrno 
logy ’ well maintains the high standard set in its 
three predecessors The whole book has been 
carefully revised, and two chapters are entirely 
new These are of great importance The first 
deals with the coronary circulation, the author 
briefly explains the experiments which have been 
earned out by physiologists particularly Anrep 
and his collaborators to determine the controlling 
factors of this circulation, and shows that these 
are in order of importance, the arterial blood 
pressure, chemical changes m the blood, and reflex 
control by the nervous system In the second 
chapter the student ib reminded of the long accepted 
theory that pressure high up in the neck causes 
slowing of the heart by stimulation of the vagus 
He now learns that this cardiac slowing is due to a 
remarkable reflex initiated in the dilatation at the 
root of the internal carotid artery, known as the 
carotid sinus This reflex has been closely studied 
by the experimental method, and Prof Lovatt 
Evans points out its importance m the regula¬ 
tion of blood pressure when affected by suoh 
ohanges as severe hemorrhage and alteration m 
posture 

The rapid advance of physiological soience makes 
it inevitable that what was new m 1926 must now 
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be relatively old, but oup one regret moat be that 
■ome subjects previously discussed have to be 
omitted to make room for others So valuable is 
every chapter in this edition that we hope to see 
them all inoluded in the next, even if limited space 
oompels some abbreviation 

The Mechanism, of the Larynx By V E Negus 

O 52 ? v ( ^i ldon Wllham Hememann 
(Medical Books), Ltd , 1929 ) 45s net 

Mb Nkods presents here the results of his extensive 
inquiries into the form and function of the larynx 
They range over the vertebrate kingdom tom 
Uptdonrtn paradoxa to man, and no detail of the 
structure of the forms examined seems to have 
wwaped from thorough and fruitful consideration 
The work is elaborate and, as a sustained effort in 
comparative anatomy and physiology applied to a 
field whioh is restricted but of wide interest, 
exemplary In an introduction of great generosity 
and good humour, Sir Arthur Keith remarks that 
the author has the same patient power of assembling 
observation as Darwm had and the same hot 

E ursuit of function as urged John Hunter m all 
is quests If these comparisons should induce a 
certain negativism in the attitude of some readers 
the book will dispel it Of nearly 500 pages of 
reading matter, there are few whioh do not serve 
as a vehicle for some point of interest and if tho 
general reador were forearmed with such a know 
tedge of laryngeal structure as may bo obtained 
from an hour s dissection and ten minutes reading, 
he would find this work of science more interesting 
than most books about soienoe For the specialist 
it will endure as a major treatise It includes under 
one cover as largo, if not a larger body of facts 
than the usual specialist compilation, but in addition 
it oasts fresh light upon problems too numerous 
to particularise in a short notice 

The Mycoses of the Spleen By Dr Alexander 
George Gibson (Tne Anglo French Library 
of Medical and Biological Soienoe ) Pp xu + 
169 +10 plates (London Kegan Paul and 
Co, Ltd , 1930) 12s 6d net 
In this book Dr A G Gibson has amplified the 
suggestion he put forward in 1913 that certain 
forms of splenomegaly were due to a stroptothnx 
organism invading the spleen His examination 
of many spleens has convinced him that the threads 
generally considered to be altered tissue fibres are 
mamlv mycelial fibres, and he regards these as the 
oausal organism of acholuric jaunaice and the group 
of conditions known as splenic anaemia The 
evidence for his conclusions is dearly described 
and well illustrated The investigations of other 
workers who have found similar organisms are 
reviewed, and various criticisms are considered 
Although Dr Gibson puts forward a strong case 
ww is oonvmoed that his views are oorrect, he 
does not in any way regard this etiological problem 
M solved He indicates a line of study requiring 
wider mvestigation, and is content to wait until 
remits shall be general and uniform before con 
sidenng his theory to be proved ♦ 
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The Science of Voice a Book on the Singing and 
Speaking Voice based upon the latest Research in 
Physics and Physiology with advice to those tn 
Urested in Talking Movies and other Mechanical 
Reproducing Devices By Douglas Stanley Pp 
vi+ 327 (Now York Boston and Chicago Carl 
Fischer Inc 1929) 

In this book the scientific aspects of voice leooive 
muoh more elementary treatment than in the works 
™ e *°ker or Faget A considerable portion of 
the volume is devoted to the musical uses of voice, 
and the attempts made at their definition m 
physical terms are of interest In the chapter 
dealing with researches upon breath expulsion one 
would have expected to find a careful discussion 
of the influence of tho resonances of the apparatus 
which is described as consisting of a French gas 
mask strapped tightly over the Ringer s face and 
connected by a large rubber tube to an air tight 
box inverted m a tank of water feuch a system 
having resonances within the range of the winging 
voice would unduly facilitate the production ol 
certain notes The third section of the book, de 
voted to interpretation and musicianship might 
provide useful material for the psychologist 

Bainbndge and Menziei Fssenitals of Physiology 
Sixth edition edited and revised by Prof H 
Hartndge Pp xii+497 + 30 (London New 
York and Toronto Longmans Green and Co, 
Ltd 1929) 14s net 

This is a most popular manual with junior students 
and is very widely used by them in prepara 
tion for examinations The earlier editions were 
framed on tho plan of Starling s excellent text 
book of physiology and constituted readable and 
connected summaries of the latter which the 
beginner found rather formidable Emanating 
in the first instance from bt Bartholomew s 
Medical School, this little text book has undergone 
improvement under the successive heads of phyrno 
logy The present edition has been subjected to 
drastic revision with a resulting improvement 
which places it as the most up to date manual 
now at the disposal of students 


Psychology and Philosophy 
John Dewey, the Man and hts Philosophy Addresses 
delivered in New York in celebration of hu 
Seventieth Birthday Pp vji + 1«1 (Cambridge, 
Maas Harvard University Press London 
Oxford University Press, 1930 ) 10s fid net 
Thirty years ago the young American who wanted 
to pursue the higher learning was apt to betake 
himself to a German university for three or four 
years But, independently of the changes brought 
about bv the War that oustom has beoome greatly 
modified If he comes to Europe at all, he is more 
likely to stay only one year, and it is not a fore 

S ne conclusion that the vew is spent in Germany 
le fact is that America has been growing her own 
soienoe and her own philosophy In philosophy 
she had, following the European model, her school 
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of neo Hegelians, represented by such a man as 
W T Hams But she seems to have oast aside 
the t*m* of the Old World, and to have excogitated 
a philosophy more in keeping with her own genius 
and her own outlook The names of William James 
and John Dewey stand out m this connexion as 
names of which any nation might well be proud 
Through them the influence of American thought 
is being felt to the ends of the earth James died 
young, but Dewey is happily still with us He 
passed his seventieth birthday m October last, and 
the occasion was marked by a celebration in which 
some of the foremost of American thinkers took 
part This book places on record what was said 
on that occasion The speeches constitute a worthy 
tribute to a very distinguished man , and we may 
add, for the benefit of people who have not read 
Dewey, that a good general idea of what has been 
going on in recent years in philosophical and 
educational America may be gathered from a 
perusal of these speeches 

Psychologies of 1930 By Alfred Adler, Madison 
Bentley, Edwin G Boring, G 8 Brett, Harvey 
Carr, John Dewey, Knight Dunlap, J C Flugel, 
Walter S Hunter, Piorre Janet, Truman L 
Kelley, K Koffka, Wolfgang Kohler, K N 
Kornilov, William McDougall, John Paul Nafe, 
I P Pavlov, Friedrich Sander, A L Schmer 
mann, C Spearman, Leonard T Troland, 
Margaret F Washburn, Albert P Weiss, Robert 
S Woodworth Edited by Carl Murchison 
The International University Senes in Psycho 
°gy ) Pp xix+497 (Worcester, Mass Clark 
University Press , London Oxford University 
Proas, 19,10 ) 27* net 

Thk editor of this volume is to be congratulated 
heartily upon having brought about a sort of quin 
quenmal stock taking of psychologies A com 
panson of this collection of papers with that which 
appeared in 1925 shows fairly clearly the changes 
of attitude and conviction which have meantime 
taken place 

To the interested onlooker the conflict between 
the nval schools of psychology has its amusing 
as well as its edifying aspect According to 
the tradition in which most of us wire reared, 
psychology is the science of the mental life, and 
ascertains its facts by the method of introspection 
According to the behaviourist school which is 
strong m the United States, a study so pursued 


is no science at all, since science truly so called is- 
conversant only with the objective facts, which in 
this case are the facts of human behaviour So 
the behaviourist can make no terms with intro¬ 
spection Similarly, as Prof Spearman points out 
m his spin tod contribution, the Berlin * cental tista ’ 
throw cold water ’ upon refined analysis, the 
structuralists would have the problems of function 
indefinitely postponed and the functionalists 
think ' very small beer' of the structuralists For 
his part, Prof Spearman, who curiously labels 
himself a factored, regards his school as a school 
to end schools, the destined healer of all these 
unhappy divisions 

Prof McDougall indicates his position by an 
advance from the purposive ’ psychology of 1925 
to the hormio ’ psychology of 1930 This volume 
also gives, for the first time in the English language, 
an account of the throe leading Russian psychologies 
Prof Murchison claims that psychology is rapidly 
coming of age The more controversial papers in 
this collection rather suggest that psychology is 
still suffering from growing pains 

The Creed of a Biologist a Biologic Philosophy of 

Life By Prof A 8 Warthin Pp vrn + 62 

(London Constable and Co, Ltd , 1930) 

7* fid net 

In this little book, Prof Warthin has put forward 
an argument m favour of a completely scientifio 
basis of life Yet, with scientific knowledge in its 
present state, this propounded philosophy appears 
to contain as much untrustworthy dogma as is 
commonly associated with religion That there 
is no proof of an anthropomorphic deity and that 
life is governed completely by scientific law are 
two maxims which the author accepts without 
reserve Yet there are still many cloaks of mystery, 
and where we have religious faith, we also have 
scientific hypothesis 

The chief principle of Prof Warthin’s creed is 
that the complete aim of life is evolutionary im¬ 
mortality One assumes, therefore, that he believes 
in ontogenetio mortality but phylogenetic immor¬ 
tality , the latter bung made possible by the con¬ 
tinuity of the germ plasm Such is his biological 
creed What it is, and how one should behave in 
order to conform to its doctrines, are well worth 
reading Ihe book will meet with supporters and 
dissenters, and therein bes its value to intellectual 
thought 


Forthcoming Books of Science. 


Agriculture, Forestry, sod Horticulture 
MacmiUan and Oo, Ltd —The Student’* Flora of the 
British Islands, Sir J D Hooker Re issue , Hortus a 
Concise Dictionary of Gardening, Dr L H Bailey 


Anthropology and Archeology 
Georg* Allan and Unwin, Ltd —The Evolution of the 
Family, Dr F Muller Lyer Translated by F W Stella 
Browne Cambridge University Press —How it Happened, 


Rhoda Power, The Bronse Age, Prof V Gordon Chiide 
G G Harrap and Co , Ltd —Folk Tales of all Nations. 
Edited by F H Lee Methuen and Co, Ltd —A History of 
the Vikings, T D Kendrick, A Seasons Work at Ur Being 
an Account of the British Museum Arohrrologioal Mission 
to Babylonia, 1910, Dr H R Hall Oxford Umvereity 
Press —Nuer Customs and Folklore, R Huffman , Meso¬ 
potamian Origins, E A Speiser, Clay Figurines of Baby¬ 
lonia and Assyria, E D van Boren G Boudedg* and 
Kegan Paul, Ltd —The History of World Civilisation, from 
Piehutono Tunes to the Middle Ages, Prof H Sohnmdsr. 
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2 vol* A Hutory of Modem Culture 1543-1087 Prof 
P Smith Wit end Wisdom in Morocco a Study of 
Native Proverb* Dr L A Westermarck A Sudanese 
Kingdom an Ethnological Study of the J lkun Speaking 
Peoples of Nigeria C K Meek Matriarchy in the Malay 
Peninsula and Neighbouring Countries G A le C de 
Moubray The Mongol in our Midst a study of Man and 
his Three Faces Dr F O Crookshank New edition 
H F and O Wuherby —The Ongin of the Human Skoloton 
An Introduction to Human Osteology Dr R Broom 
The Formenkreis Theory and the Progress of the Organic 
World Dr O Kleinsc hmidt Translated by the Rev 

F C R Jourdam 


Biology 

George Alien and Ununn Ltd — Human Heredity Bauer 
Fisoher Lena Translated by b den and Ce iar Pa U 
Edward Arnold and Co —Philosophy of a Biologist Sir 
Leonard Hill HiU Birds of Scotian 1 Seton Gordon 
Popular edition Environment and l lant Development 
Prof H Lunlegardh Translated by E Ashby with notes 
and adaptations to British conditions Cambridge Um 
vernty Press —Agricultural Lntomology Kenneth Smith 
Mendel s Principles of Heredity the late Dr W Bateson 
Cassell and Co ltd —The Scienoe of Life H O Wells 
Prof J S Huxley and G P Well* J and A (hurrhdl 
—Recent Advances m lntomology Dr A D I mins 
Gurney and Jackson —Game Animals of the Sudan 
their Habits and Distribution Capt H C Brocklohuret 
Crosby Lockwood and Son —Birds of Nvasaland G b 
Belcher Oliver and Boyd —The Migration of B itterflios 
C B Williams Oxford Unix erstty Press —Tho Tntorprota 
tion of Development and Heredity a Study m Biological 
Method Dr E S Russell The Evolution of Biology 
Dr C Singer Index Londinensis An emondod and 
enlarged edition continued up to the Lnd of tl e Year 
1020 of Pntsel a Alphabetical Register of Reprneentatu ns 
of b lowering Plants and Ferns Prepared for the Royal 
Horticultural Society of London by Dr O Stapf Vol IV 
(Kadsura Pedicellia) Early Theories of Sexual Genera 
tion Prof b T Cole A Manual of Practical Vertebrate 
Morphology T T Saunders and S M Mon ton Sea 

Angling Fishes of the Cape (South Africa) A Natural 
History of some of the Principal b ishes caugl t by Sea 
Anglers anl Professional Fishermen m tape Waters G 
L Biden Plants of the Gold Coast F R Irvino Tho 
Wood Plant and its Dye Dr J B Hurry O Routledye 
and Kegan Paul Ltd —The Nature of Biology Prof L 
Hogbon Seeley Service and Co Ltd —The Life of the 
Sea Trout especially in Scottish Waters With chapters 
on Reading and Measuring Scales G H Nall Sidginekand 
Jackson I Id —The Biology of Mammals Prof J Ritchie 
A Second Biology Prof S Maugham and Prof W R 
Shemffs (Biological Handbooks) The Principles of 
Animal Genetics E B Ford Experimental Zoology Prof 
J S Huxley Animal Morphology Prof W Gars tang 
(Text books of Animal Biology) University of London 
Press Ltd —General Elementary Biology Lucy 1 Gox 
and Mary E Phillips A hour Years Course in Nature 
8tudv for Junior Schools Flsio V M Knight H P and 
O Witherby —A History of the Birds of Norfolk B B 
Riviere 


Chemistry 

G BeU and Sons Ltd —The Chemical Investigation of 
Plants Dr L Rosenthaler Translated by Dr budhamoy 
Ghosh J and A Churchill —Recent Advanoes m Ana 
lytical Chemistry Edited by Dr C A Mitchell 2 vols 
Constable and Go ltd —Quantum Chemistry a Short 
Introduction in Four Non Mathematical Lectures Dr A 
Haas Translated biL W Godd Longmans and Co Ttd 
—Enzymes Prof J B S Haldane Reoont Advanoes in 
Physical and Inorganic Chemistry Prof A W Stewart 
New edition Macmillan and ( o Ltd —A School Course of 
Chemistry Prof J R Partington Methuen and Co Lid — 
Practical Physical Chemistry Prof K Fajans and J WOst 
Translated by B Topley with on Introduction by Prof F 
G Donnan The Eleotroohemiatoy of Solutions Dr S Glass 
tone Natural Terpenes Dr J W Baker Photochemistry 
Dr D W G Style Oxford University Press —Chemistry 


Schools A Brooks 


i Press Ltd —A bust Chemistry for 


Engineering 

Kdxeanl Arnold and Co —Hydrauli s Prof F C Lea 
Now e lition Ernest Benn Ltd —lhe General Piinuples 
of Chemical Engineering b G M Ure The Mechomoal 
Principles of Mining Appliances Prof H Louis Mineral 
Deposits Prof H Louis Coal cutting Machinery and 
its Applications S Mavor Haulage and Winding Prof 
G Poole Motive Power and the Modem Steam Turbine Sir 
Charles Parsons and R Dawson Insulated Llectnc Cables 
C J Beaver Part 2 Manufacture and Toating Part 3 
Installation Electrical Measuring Instruments Dr C V 
Drysdale anl A C Jolley Port 3 Steady Current 
Laboratory Instr iments Port 4 Alternating Current 
Laboratory Instruments Rotary Convertors b P 
Whitaker Chapman and Hall Ltd —Testing Radio 
Seta J H Royner Charts an 1 Notes on Manno Boiler 
Design H C Walker 8wit hgear Practice H F Poole 
Llectrioal Engineering Practice J W Moores and R E 
Neale Vol 3 Now edition Crosb / Lockxoood and Son 

Modem Workshop I raotice I Pull New edition 
Mamie Aircraft 1 lementory Naval Architecture Copt 
P H Sumner Punches Dies and Tools for Monufactur 
mg in Presses J V Woodworth New edition Naval 
Architect s and Shipbuilder s Pocket Book of Formula! 
Rules and Tables and Marine b nginoor 8 and Surveyor s 
Handy Book of Reference G Mackrow New edition revised 
by L Woo Hard Boiler House Manual B Fnsby Gas 
Installations and Apphanc s A T Gilbert Purification 
and Disposal of Sewage 0 T N irae Mochanioal Handling 
and Storing of Material G F Zimmer With a Foreword 
by Sir John Purser Gnflith New edition Chemical 
Engineering Applied to the Cement Rotary Kiln Dr 
G Martin Longmans aid Co Ltd —Materials and 
Struct inw Dr b H Salmon Bull lorn Materials 
R F B Or indy Metluen and Co Ttd —I let trio Light 
anl Power E E Brooks and W H N James New 
edition 


Geography and Travel 

Cambridge University Press —Great Britain Essays in 
Regional Geography by twenty six authors Fdited by 
A G Ogdvie with an introduction by Sir E J Russell 
Second edition Lands of the Eastern Caliphate G Le 
Strange Now edition Cambridge School Geographies E 
D Laborde Book 4 Tho British Fmpire Jonathan 
Cape I td —Green Hell J Diegui 1 Chapman and Hall 
Ltd — Surveying for Schools S W Perrott ( onstable 
and Co L Ul —Arabian Peak and Desert A Riham 
Things Which are Soon Prof A J Toynbee Mac 
miUan and Co Ltd —lhe Reoorls of the Hudsons Bay 
Company Vol l Journal of Occurrences in the Atha 
basett Department Vol 2 Documents Relating to the 
Organisation of the Trade Vol 3 Diary of Overland 
Journey from York Factory to the Pacific l oast The 
Handbook of Tanganyika 1030 General Fditor G F 
Sayers Methuen and Co Ltd —Tu lor Geography 1485- 
1083 Prof FOR Taylor G P Putnam's Sons Ltd — 
Nonsuch Dr W Beebe A Year on the Great Barr er Reef 
Dr C M Yonge Little Amonca Roar Admiral R F 
Byrd N by E R Kent The Holy Cities of Arabia 
E Ruttor Popular e lition Hidden Wealth and Hiding 
People M Teiry G Bondedge and Kegan Paul Ltd — 
The Travels of Marco Iolo Translated into Fnglish 
from the text of L b Benedetto by Prof A Ricci With 
and Introduction by Sir Denison Ross The Travels of an 
Alchemist the Journey of the Taoist Ch ang Ch un from 
( hma to the Hindukush at the summons of Chmgis Khan 
Translated with an Introduction by A Walev Travels 
m India Capt B Hall Selected and edited with a Bio 
graphical Introduction by Prof H G Rawlinson Royal 
Geographical Society —The Record of the Royal Geo 
phical Society 1830 1930 Dr H R Mill Seeley 
tne« and Co Ltd —The Island Builders of the Pacific 
Dr W G I veil* 
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Mathematical and Physical Sciences 
Edward Arnold and Co —Lecture Experiments in Optics 
B K Johnson O Belt and bone Ltd —The Scattering of 
Light Prof Sir C V Raman (International Text Books 
of Exact Science) The Physios of High I reseure Prof 
P W Bridgman (International Text Books of bxact 
Science ) Ernest Bonn Ltd —The I ther of (space Sir 
Oliver I odge A and O Black Ltd — Deductive Qeo 
metry R W M Gibbs., Earth and Sky a Brief Account 
of the Earth a Situation in Space with Some Acoount of 
its Internal Structure C H Dobinson Blache and Son 
I td —Applications of the Absolute Differential Calculus 
Dr A J M Connell Tho Physics of Solids and Fluids 
with Recent Developments Selected chapters from 
MOller Pouillet s Lohrbuch der Physik (11th edition 
1920) Prof P P Lwald Prof T Iflsthl and lrof L 
Pran Itl translated by W M Deans and Dr J Dougall 
Cambridge University Press —Tho Mysterious Universe 
Sir Jamee Jeans The Theory of Ruled 8urfeu.ee W L 
Edge Geometry of Four Dimensions Dr A R For 
syth Two volumes Radiations from Radioactive Sub 
stances Sir Ernest Rutherford Dr J Chadwick and 
C D Ellis An Outline of Wave Mechanics N F 
Mott Principles and Praotioo of Geophysical Prospect 
ing Edited by A Broughton Edge and Prof P H 
Laby The Mathematical Papers of bir William Rowan 
Hamilton Edited by Prof A W Conway and Dr J L 
Synge Vol 1 Geometrical Optics W and B Chambers 
ltd —Navigation W J Cairo and H McOallum New 
edition Chapman and Hall Ltd —I lectrulylio Conduc¬ 
tion Prof F H Nowroan Macmillan and Co Ltd 
—Standard hour figure Mathematical Tables Prof L 
M Milne Ihomson and Dr L J Comne Ldition A 
with Positive Characteristics m the Logarithms Edition 
B with Negative t hara toristirs m the I oganthma 
Aatroi omy an Introduction Prof R H Baker Pro 

r ssive Trigonometry Part 2 Plane Trigonometry 
G W Brown Lectures on Theoretical Physics de 
livered at the University of Leiden Prof H A Lorentz 
Translated by Dr L Silberstem and A P H Tnvelh 
Vol 3 The Principle of Relativity for Uniform Tranala 
turns (Special Theory of Relativity) Methuen and Co 
Ltd —Theoretical Physios Prof W Wilson Vol 1 Ihe 
Quantum Iheory Prof F Reiche Translated by H S 
Hatfield and H L Brose Now edition Tho Applications 
of Intorferomotry W E Williams Tables of Physical 
Constants Dr W H J Childs Mine Atmospheres Prof 
I C F Statham and W Payman Oxford Vnevernto Press 
—A Manual of Greek Mathematics Sir Thomas L Heath 
An Introduction to tho Theory of Functions of a Complex 
Variable (Taylor Senes) P Dienes A Monograph of 
Visooroetry G Barr Slide Rule Calculations H O 
Cooper 

Medical Science 


Cambridge University Press —Health at the Gateway 
F W Hope Jonathan Cape Ltd —De Mortuis C 
MaoLaunn Cassell and Co Ltd —Radium Therapy 
Principles and Practice G E Birkett J and A Churchill 
—Public Health Practice in the Tropics Dr J B Kirk 
Human Physiology Dr b R Win ton and Dr L E 
Baybas Recent Advanoes in Psychopathology Dr M 
Gulpin Recent Advanoes m Microscopy Edited by 
Dr A Piney Constable and Co Ltd —Social Control of 
tho Mentally Deficient Dr S P Davies Longmans and 
Co Ltd —The Physiology of Muscular Fxerciae the late 
Prof b A Bainbndge New edition rewritten by Dr 
A V Book and Dr D B Dill Methuen and Co Ltd — 
Manipulation as a Curative Factor Osteopathy and 
Medicine Dr Ethel Mellor Oxford University Press — 
The History of Paediatrics the Progress of the Study of 
Diseases of Children up to the end of the XVIIIth Century 
G F Still 0 Boutledge and Kegan Paul Ltd —The 


Principles of Epidemiology Dr 0 O Stallybrass Charles 
Scnbnsr s Sons —Riders of the Plagues J A Tobey 

Metallurgy 

Ernest Benn Lid —Industrial Steel and Iron : their 
Constitution and Properties P Oberhoffer Translated 
by W Austin Chapman and Hall ltd —Non Metallic 
Inclusions in Iron and Steel Dr C Benedicks and H 
Lofquist Stainless Iron an 1 Steel J H G Monypenny 
New edition Crosby Lockwood and Son —Hoat Treatment 
in Forging Steel B Saunders 


Meteorology 

John Murray —Temperature Chart (Wall Diagram) 
T Saunders Oxford University Press —Climate W G 
Kendrew 

Miscellany 

Edward Arnold and Co The Indexing of Books Dr 
J W T Walsh Gurney md Jackson —Memories of hour 
Score Years Less Two 1861 1929 Abel Chapman With 
a Memoir by G Bolam O Q Harrap ana Co Ltd — 
Industrial Britain A Survey Dr A Wilmore John 
Murray —The Scionce of Marking Dr Terry Thomas G 
Boutledge and Kegan Paul Ltd Forged Anonymous and 
Suspect Documents Gapt A J Quirko 


Philosophy and Psychology 

George Allen and Unwin Ltd —Hie Education of Chil 
dren Dr A Adler The Religion of Man Being (he 
Hibbort Lectures for the Year 1930 Rabindranath Tagore 
Tho Structure of Tho lght L butcher Trannlated by 
W H Johnston Number the Language of Science 
Dr 1 Dantzig Eduard Arnold and Co The Animal 
Mind Prof C Lloyd Morgan Hodder and Stoughton ltd 
—Tho Sub normal School Child Volume 2 Ihe Back 
ward Child Prof C Burt Longmans and Co Ltd — 
Social Psychology Prof E T Kreuger and Prof W C 
Reckless Child Psychology Margaret W Curti Macmillan 
and Co ltd —Tf e baith of a Moralist Prof A E Taylor 
2 vols (Gifford Lectures 1926-1028 ) Methuen and Co 
Ltd —A Modern Introduction to Logio L Susan btebbmg 
The Social Contract of the Universe C G Stone Lectures 
on Ethics Immanuel Kant Translated by L Infield 
With an Introduction by Prof J MacMurray Psychology 
a Study of Mental Life Prof R S Woodworth New 
edition Oxford University Press —A History of Psychology 
in Autobiography Vol I G Boutledge and Kegan Paul 
Ltd —Intellectual Growth m Young Children Susan Isaacs 
With two Appendices by N Isaacs The Concentric Method 
m the Diagnosis ol Psychoneurotma Prof M Laignel 
Lav as tine The Psychology of Intelligence and Will H G 
Wyatt Integrative Psychology a Study of Unit Re 
sponse W M Mars ton C D King and Elisabeth H 
Mars ton Charles Scribner ebons —Phe Dynamic Universe 
Prof J Muckaye 

Technology 

Ernest Benn Ltd —The Chemistry and Manufacture of 
Pigments and Pamts G A Klein and W 0 Aston Modem 
Bnckm&king A B Searlo New edition The Chemistry 
and Physios of Glays and other Ceramic Materials A B 
Seorle New edition, The History of the Gas Industry 
W 1 Dunn The Manufacture of Gas H Hollinjjs 
and others Gas Calorimetry Major 0 G Hyde and F E 
Mills Hie Chemistry and Technology of Artificial Silks, 
A J Hall Chapman and Hall Ltd —Electro Deposition 
of Chromium D J Macnaughton Crosby Lockwood and 
bon —Woodcraft Design and Construction G H Barker 
The Modem Soap and Detergent Industry beoond edition 
revised by Dr G Martin Vol 1 Theory and Practice 
of Soapmalung 
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retired on Aug 1, 1912, having in 1911 been raised 
to the knighthood 

Long a member of the Institution of Naval 
Architects, Sir William Smith became a member 
of Council m 1887 and a vice president in 1900 
He undertook the design of the well known Ant 
arctic expedition ship Discovery became vice 
chairman of the Board of Trade Committee on the 
Load Line for Merchant Ships for eight years 
was chairman of the Board of Studies in ( ml 
and Mechanical Fngineenng for the University of 
London, and was also chairman of the Advisor} 
Committee of the William Froude Experimental 
Tank at the National Physical Laboratory He 


was also a member of the Technical Committee 
responsible for the restoration of H M S Vuiory 

We regret to announce the following deaths 
Di Lewis h vans founder of the Lewis Evans Col 
lection of Laily st untifao instruments at Oxford on 
bept 25 aged seventy seven yoars 
Mr Daniel Guggenheim an American financier and 
membei of the mining firm of Guggenheim Brothers 
who established in 1926 the Daniel Guggenheim Fund 
of £500 000 for the promotion of aviation on Sept 28, 
aged scvtnty four yoais 

Sn h moots Watts K ( M G first principal of the 
Tmponal College of 1 topical Agriculture at Tnnidad, 
oil Sept 26 aged seventy years 


News and Views 


Thebe has recently been in progress at the Avon 
mouth Docks Bristol an expoumental demonstration 
of the possibilities of a new system of hytlio electiical 
power development by means of the hea 1 due to the 
tides which in the estuary of the Severn ate of tho 
order of 30 40 ft Hitherto the economical develop 
ment of tidal power on common lal lines has been 
beset by the difficulty of obtaining uninterrupted 
functioning of the generating machine The turbines 
requiring a minimum head or pressure for working 
purposes in the neighbourhood of 10 ft are necessarily 
moperativo during such times os tho difforonco bo 
tween the level of the impounded water and that m 
the outer channel is less than this The periods aie 
considerable and may absorb a third of the tidal time 
The difficulty can be oveioome by a complex system 
of auxiliary basins or reservoirs but the cost of these 
is generally prohibitive Under the new systom 
which is due to Mr Paul hhishkoff and » being 
exploited by Hydro Thermal Power Ltd of West 
minster a portion of the {siwer ptoduced by the 
tuibines under tidal action is converted into beat by 
means of a water fnotion biake the heated water 
boing stored under pressure in a stoam accumulate! 
When the tidal head falls below the minimum le 
quired to drive the watei turbine power is generated 
by a turbo alternator dnvon by steam from the 
accumulator In this way the intermissions of tidal 
force are bndgod ovei The powor system is of 
course, of a dual nature being partly by water an 1 
partly by steam, but it has the ment of being self 
contained and is indeed quite simple in design The 
experimental plant at Avonmouth is only of smAll 
calibre with an ordinary continuous load of 16 kw 
and a peak load of 32 kw but its successful operation 
opens out a wide held of possible development for the 
Shishkoff system > 

A vkky interesting and, it is hoped a far reaching 
development m the campaign against foot and mouth 
dinnnnrt is indicated in an important new order issued 
by the Ministry of Agriculture under the Diseases of 
Animals A eta, making provision for the use of immune 
serum in the endeavour to check the spread of this 
most highly infectious and costly disease The order 
provides that • The Munster may, for the purpose of 
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preventing the spread of foot and mouth disease, 
treat with serum ns otton as may be in his opinion 
necessaty any animals which may have been in 
contact with animals affected with foot and mouth 
disease oi whic h have in his opnu in been oxjiosed to 
the langer of infection ot that disease This order 
marks a xory big step torwaid as it indicates strong 
leas m to hope that one of the greatest difficulties 
hitlieito met with in the spiead of the disease and its 
control by serological methods has been overcome 
That difficulty was due to the fact that there are 
several strains of the virus of foot and mouth 
disease and h\ per immune seium found to ho effective 
against one strain failed to produce any protection 
against the otheni As the source of infection in 
Great Britain was varied p issibly h uropoan or even 
South Ametican seium prmd to be offcxtivo in one 
case was quite useless in tho noxt case There are 
three known Htrains c f virus and the obvious aim has 
boon to prod mo a serum effective agamst all three 
It is believed that this has now been accomplished and 
it is this tnvalent serum that it is proposed to use 
h ultimately it is liemg prepared on tho Continent 
(Holland and Germany) so tho establishment of an 
institute for its production which would inevitably 
be a possible source of danger in Great Britain, will 
be unnecessary 

1 me jiassive immunity to foot and mouth disease 
produc od by the new set utn is only of ten clays duration, 
so t he inoculation will probably have to be repeated once 
or twice in an outbreak 1 ho slaughter policy of affected 
a mm ils is not to bo vanod tor the serum is preventive, 
not curativo and it is essential that + ho animal produc 
mg virus be stamped out There must be no possible 
risk of producing earners 1 he great value of this new 
procedure wo 11 be that when an outbreak occurs animals 
m the vicinity can be immediately mm unwed and it 
may be possible if sufficient material is available, to 
establish an immune circle around the outbreak and 
so enormously reduce the danger of its extension 
Occasions have occurred in the past where most valu 
able animals have had to be destroyed, not because 
they were affected but because they had been exposed 
to infection It is to be hoped that, as the result of 
the new procedure, such animals may be saved 
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Stockowner* should be reassured that since the serum 
oontams no living virus there can be no danger in its 
use The order provides that the expenses incurred 
m its exeeution must be borne by the owner of the 
animals, and may be recovered summarily as a civil 
debt The Ministry of Agriculture is to be oongratu 
lated on this forward step, and there is good reason to 
hope that it will be fully justified 

Mb Wai,tkb Goodaobk, a past president of the 
British Astronomical Association and the director of 
its Lunar Section, recently gave the sum of £300 to the 
Association for the foundation of a medal and gift, to 
be awarded at intervals of a few yean to a member of 
the Association, selected by the Council, in recognition 
of useful astronomical work carried out under the 
auspices of the Association The first award has been 
made to the Rev TER Phillips, a past president of 
the Association and the director of its Jupiter Section 
Mr Phillips has for a long time been a most active 
planetary observer and draughtsman , he has brought 
out several memoirs on Jupiter, in which he has laid 
special stress on the rotation periods of different 
markings on the planet, and has detected several in 
stanoes of abnormal motion He wrote most of the 
descriptive articles on the planets in the new edition of 
the “ Encyclopedia Bntannica ’ 

Mb Phillips was president of the Royal Astro 
nomical Society 1927 29, and was awarded its Jackson 
Gwiltmedal a few years earlier He haaalso given much 
time to the observation of variable stars and double 
stars He applied harmonic analysis to the variable 
star observations, and his results suggested their 
division into two groups which were differentiated by 
the relations botween the first and second harmonics 
Mr Phillips s observatory is at Headley, near Epsom 
Surrey His two chief instruments are an 18 inch 
reflector bequeathed by the late Mr N E Green to the 
British Astronomical Association, and an 8 inch re 
fractor lent by the Royal Astronomical Society , the 
reflector has bean remounted m an open lattice work 
tube, which is found to give improved definition The 
medal and gift will be presented by the president of 
the Association, Capt Arnslie, at the annual general 
meeting on Oct 29 

Early this month cm expedition from the Uruver 
sity of Cambridge will sail for Mombasa to carry out 
biological investigations of certain little known lakes 
m Kenya and Uganda The particular objectives 
will be Lakes Rudolf and Banngo in Northern Kenya 
and Lake Edward in Uganda This follows upon 
interest in the ecological aspects of the great African 
lakes which was started by the Government fishing 
surveys of Lakes Victoria and Albert m 1927-28, and 
Miss P M Jenkm’B recent work on the smaller lakes 
in the Kenya nft valley The collections resulting 
will be deposited m the British Museum (Natural 
History), and since the lakes to be visited have never 
been examined thoroughly, it is anticipated that a 
number of new forms of life will be revealed Work 
will be done on the chemistry and physiography of 
the lakes, and the ecology will be studied m as much 
detail as possible Another side of the work will be 
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the examination of high level beaches around the nft 
valley lakes This is expected to provide evidenoe 
concerning the previous land and water distnbution 
during the Afnoan pluvial periods, additional to that 
already found by Mr L 8 B Leakey in Kenya and 
Mr E J Way land in Uganda The expedition is 
being financed by the Royal Society, British Museum 
(Natural History), Royal Geographical Society, 
British Association, Percy Bladen Memorial Fund, 
Gloyne Fund, and the Cambridge Balfour Fund It 
will be under the leadership of Dr E B Worthington, 
and other members from Cambridge will be Mr L C 
Beadle as soologist and Mr V E Fuchs as geologist 
and surveyor 

On Sept 2fi the honorary freedom of Hie Borough 
of Kendal in Westmoreland was conferred on 8ir 
Arthur Eddington, Plumian professor of astronomy 
and experimental philosophy in the University of 
Cambridge, in recognition of his high scientific attain¬ 
ments and contributions to knowledge Sir Arthur 
was bom on Deo 28, 1882, m Kendal, where his father 
was headmaster of the Friends’ School in Stramongate, 
a school m which John Dalton served for a time as 
assistant master An appreciation which had been 
sent by Sir Oliver Lodge was read by Mr H C 
Wilson, of Kendal, in presenting Sir Arthur to the 
Mayor Sir Oliver referred to Eddington s mathe 
matical work on the constitution of the stars and said 
that he is well known for his interpretation and ex 
tension of Einstein s work Special tribute was paid 
to his gift of popular exposition Sir J J Thomson, 
Master of Tmuty College, Cambridge, also sent a 
tribute, in the course of which he said that Sir 
Arthur is one of those rare oases where great literary 
is combined with great scientific ability ’ Sir Arthur, 
m replying, said that he was glad that 1 Kendal has 
reoogmaed scientific work as service of public im 
portanoe, not in any material sense but perhaps 
m some fuller sense 1 

In the oounso of its report, tho Royal Commission 
on Agriculture in India dealt in detail with the 
possible scope and duties of tho Imperial Agricultural 
Research Institute at Pusa, and recommended that 
a director possessing both administrative ability 
and experience in agricultural research should be 
obtained from Great Britain JThe India Ofhoe has 
offered the appointment to Dr B A Keen, of the 
Bothams ted Experimental Station, Harpandan, who 
will leave England on Oct 7 on a year’s leave of 
absence, which is being granted him by the Lawes 
Agricultural .Trust with the oonourrenoe of the 
Ministry of Agriculture Dr Keen joined the 
Rothamsted staff m 1913 At the outbreak of War 
he was commissioned to the Suffolk Regiment and 
served in Gallipoli and Palestine On his return to 
Rothamsted m 1919, he became head of the Boil 
Physios Department, and in 1923 he was appointed 
to the new post of assistant director, which he stall 
occupies In 1924 he was elected a fellow of Uni¬ 
versity College, London 

At the Forestry Sub Section of the British Assoc la 
tion meeting at Bristol m September, Mr Alexander 
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Howard, in a paper entitled Our British grown 
Hardwood Treee and Timbers directed attention to 
the present heavy fellings and the almost total absence 
of replantmgs of the fine hardwood species of Britain 
—oak, aah, beech elm, and so forth Mr Howard 
pointed out that the existing and often magmfioent 
examples of these species in woods on private estates in 
Britain had resulted from the energetic and patriotic 
planting of the proprietors m the seventeenth and 
eighteenth centuries Such plantings fell into abey 
anoe during the nineteenth century, as the country 
and the nation s statesmen were no longer interested 
in hardwood timbers, owing to changed economic con 
ditions The latter day imposition of heavy death 
duties has not only precluded the descendants of the 
former planters from carrying on the good work but 
is resulting in the break up of big estates coupled with 
the felling, on an increasing scale of large numbers of 
the magnificent trees and woods which have for so 
long made I'ngland famous as a beauty spot among 
the nations Mr Howard faces the fact that although 
the private proprietor may hope to make a profitable 
investment in planting coniferous woods he can no 
longer hope to do so by planting hardwoods Ihe 
folly of the present system of taxation lies in the 
fact that timber represents so much capital which 
on realisation is being squandered by the recipients as 
soon as received 

RsurEhrNCKS are sometimes made ui daily news 
papers to the planting of treee by Bmall holders 
Anyone conversant with this matter is aware that 
the mere planting of treee is but the first step the 
results of such planting will depend on the techni 
cal supervision the trees receive during at least the 
first forty years of their lives and tho period in 
tho case of hardwoods may well be longer Mr 
Howard points out that the horestry Commission 
has limited its work, mainly to softwoods and has as 
yet done little towards the replanting of hardwoods 
Ilia suggested remedy for the present position is to 
have a Government iorestry Department which 
would have power to control all matters relating to 
forestry to recommend expenditure and to regu 
late all forests without itself carrying on tho trade 
of either planting, rearing cultivating felling, or 
selling He considers that such a department might 
be m a very much better position But under exist 
mg conditions m Great Britain, to which forestry 
practices m other countries have at present little appli 
cation, a Government department, the sole work of 
which was to oontrol all matters relating to forestry, 
reoommend expenditure, and regulate all forests 
would produce little of practical value Mr Howard 
states that Every man, woman, and child might be 
said to be a potential planter All that is required is 
assistance and encouragement from the Government 
If by tius it is intended to imply that given the 
money, the people will plant and look after treee, and 
that tiie results will be successful in the future, it is 
to be feared that Mr Howard is unduly sangume 

M Ex Touohxt, vice president of the French 
Astronomical Society, makes a strong appeal in La 
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Nature for Sept 1 for the collaboration of amateur 
photographers in helping to get m teres ting and in 
struotive photographs of lightning flashes and allied 
phenomena The best methods of doing this were 
discussed by the French Sooiety on Mar S last and 
a rteumd is given of the conclusions reached Light 
rung is photographed in order to get a notable picture 
or for purely scientific purposes In the latter case, 
the film should be changed after each flash When 
a movable film is available, as when a cine camera is 
used, very instructive pictures can be obtained Some 
times also tho camera is rotated at a given rate about 
a vertical axis and excellent results obtained Photo 
graphs ore m existence showing successive flashes 
following exactly the same path The size and kind 
of the camera used are not of great importance 
M Touohet says that a photograph taken with any 
kind of apparatus is better than no photograph at all 
For example it is most regrettable that although 
globular lightning has recently been seen hundreds of 
times yet there is no authentic photograph of it in 
existence With almost any portable nine camera an 
excellent photograph of it oould be taken Mathias 
has shown that at certain seasons and in certain 
mountainous regions these phenomena occur fairly 
often 

To obtain good stereoscopic photographs of light 
ning it is necessary to have two observers at stations 
about 200 metros apart They can use electric torches 
for signalling to one another or better fix up tele 
phone communication Some good phot* graphs have 
been taken m this way tho lightning standing out m 
relief A table is given for the host length of base lme 
to use for given focal lengths Although with movable 
films it is possible to soe roughly the true nature of 
tho flash wo are still quite ignoiant of its method of 
propagation In general the discharges are multiple , 
the first discharge bla/cw the way and the rest follow 
in the hot and ionised channel it has left Traces of 
this channel are clearly shown by photogiaphs Be 
tween earth and cloud tho discharges aie nearly always 
multiple In many oases the discharge is practically 
an electric are foi an appreciable time and produoea 
serious mechanical and calonfao effects Unshoe be 
tween olouds, however, are generally simple Light 
ning lias often been observed curving towards the 
earth, and this has been attributed to the stratifl 
cation of the atmospheric layers There are many 
problems to be solved and the help of amateur photo 
graphers can bo of the greatest assistance to meteoro 
logists 1 he Frenoh Astronomical Society, Hotel dee 
SooiOWs savantee, 28 rue berpento, Pans will gladly 
receive photographs of lightning, and those of scientific 
interest will be published m La Nature 

Thx Bird Sanctuaries m the Royal Parks in and 
about London continue to do good work for the public 
as well as for the birds, and it is regrettable that a small 
nunonty of the people still abuses the pnvileges Hie 
stealing of the eggs of Magellan geese m the Hyde Park 
and Kensington Gardens Sanctuary will be resented by 
none more than the public themselves The Annual 
Report of the Sanctuaries Committee for 1929, now 
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again published in pamphlet form by H M Stationery 
Office (price 8 d net), given many example* of un 
provwnenta in the reserves Undergrowth generally 
has been thinned to aid ground feeding birds, clumps 
of brambles and nettles have been planted in Kon 
smgton Cardens, thickets in Greenwich Park, currant 
bushes, barberries and teasels m Richmond Park, all 
to provide more food and cover to bird visitors The 
lists of nesting birds and migrants show how great 
variety may be soon even in the heart of London 
When the sun bathers forsake the Serpentine, their 
places will bo taken by immigrant ducks from the far 
north there were 260 tufted ducks and more than 
60 pochards last winter Even a little auk from the 
open ocean visited the Round Pond In these havens 
of peace the struggle for existence goes merrily on 
Magellan geese attacked all and sundry, herring gulls 
devoured the chicks of mallard, and mallard caught, 
drowned, and ate too venturesome sparrows It is a 
lesson for those who would protect indiscriminately 
all the birds m a sanctuary or in a country 

In a recent paragraph we referred to the work of 
the National Central Library (formerly the Central 
Library for Students), which endeavours to correlate 
in Britain the efforts of individual libraries to meet 
the needs of serious students Readers may be re 
minded that this and several other British libraries 
take part m a much moie extensive correlation scheme 
inaugurated by the International Institute of Intel 
lectuol Co operation of the League of Nations I or 
several years this body has been endeavouring to 
collect information regarding the national and central 
libraries of different countries, with the view of creat 
ing a liaison between existing services This was 
accomplished at the end of 1028, when a co ordinating 
service of libraries was established by the International 
Institute In order to increase the value of the co 
ordination, at the request of an international congress 
of librarians held m 1020, there has just been issued 
a Guide dee services nationaux de rensoignements du 
prot et dee ^changes intemationaux (Pans Institut 
International de Cooperation Intelleotuello, 1010) 
In this appear c onciso notices of the centres of biblio 
graphs ul information in every country where they 
exist or are in process of organisation, and ui addition 
the addresses are given of all the bureaux for the 
international exchange of jiublications Fifty five 
nations or States are represented in the lists, an 
indication of the possibilities of this newly founded 
international service 

Dubino the visit to Edinburgh of the I rench branch 
of the i ranco Scottish Society on Sept 26, the French 
Ambassador unveiled, at the Royal Edinburgh Hos 
pital for Mental Diseases, a bust of Dr Phillippe 
Pinel, the Pans physician who gamed undying fame 
by his reformation of the old barbarous methods of 
treating the insane Pinel was bom on April 20, 1746, 
studied at Toulouse and Montpellier, and then went 
to Pans to study botany, zoology, and anatomy He 
became known as a translator and editor of modioal 
Works, was made physician m chief at Biootre w 1792, 
and later held a similar position at the hospital of 
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SalpOtndre The reforms he introduced m both in¬ 
stitutions led to the award of the Legion of Honour, 
and he was admitted a member of the Institute of 
Franoe He died on Nov 26, 1826 
The Council of the Television Society has recently 
taken steps to co ordinate the experimental work of 
the members in suoh a manner that certain well- 
defined lines of collective research or group expert 
men ting can be undertaken A Research Committee 
has been formed to direct and assist members who 
demre to take an active inteiest in the work of the 
Society and in the advancement of the study of tele 
vision A survey is to be made of the membership, 
with speoial reference to technical qualifications and 
facilities of members to assist in experimental work, 
and educational institutions, universities, and com 
mercial firms are to be approached to give facilities for 
group research The Committee has undertaken to 
formulate definite group experiments to be divided 
amongst members in suoh a way that their work, when 
completed will form a definite (ontnbution to our 
knowledge of the subject Those results will be edited 
and published in the Society s Proceedings to be 
issued three times a year As a preliminary Btep, the 
Committee has dec ided to consider a joint demonstra 
tion to be given at the annual exhibition of the Society 
to be held in April of next year 

The Ministry of Agriculture desires that full use 
should be made by mycologists and plant pathologists 
in Great Britain of the facilities offeied by the Imperial 
Bureau of Mycology This Bureau has been sup 
ported financially by contributions from the govern 
monts of the Dominions India, the Sudan, Iraq and 
most of the Colonial Dependencies The British 
government has hitherto not made any financial con 
tnbution, its aid having taken the form of the pro 
vision of a government building for use rent free by 
the Bureau A new and more commodious building 
lias been erected to house the Bureau near the Her 
barium at Kew (at Ferry Lane, Kew), and ai range 
ments are being mado by which substantial financial 
aid shall bo given m future by the three home govern 
monts, which will enable the Bureau to extend the 
scojio of its activities The Bureau is directed by 
Dr E J Butler For the purpose of dissemination of 
information, it publishes the Renew of Applied Myco 
logi/, which gives a monthly survey of all current 
literature dealing with phytopathology and « onomio 
mycology from every part of the world Imperial 
mycologies] conferences are held, under the auspices 
of the Bureau at intervals of five years It under 
takes the identification and study of fungus and 
bacterial plant pathogens , and it maintains a museum 
of tropical plant diseases and a lending library for the 
use of mycologists 

As the result of a conference between the railway 
companies of France and the Minuter of Public Works, 
a uniform system of electric signalling has been 
adopted and will be used on all the railways in Franoe 
The installation of the new electno visual system to 
replace the many mechanical systems in use will begin 
next year and will oost about £600,000 There are 



October 4 , 1030 ] 


NATURE 


545 


important innovations made in the oolour of the lights 
The ‘ line free signal, which is indicated at present by 
a white light, will m the future be signalled by a green 
light, thus bringing it into line with the colour used 
m all other oountnes An orange yellow colour in 
dies tee that the driver is to go slow Violet will be 
used in shunting operations and to signify direction 
The ' slacken speed signal is given by two yellow 
lights placed horizontally followed by two yollow 
lights placed vertically Red remains as the danger 
signal The present use of mechanised systems which 
vary in different regions of trance causes difficulty 
when engine drivers are called upon to run trains over 
systems to which they are not accustomed Troublo 
due to this cause was acute during the War As tho 
new signalling apparatus has been already tested on 
the Est, the Etat, and the Orleans lines, no difficulty 
is anticipated An identical electrical system of lumrn 
ous signals will be used in the day time and at night 

An instructive official table m connexion with 
international statistics of electno supply is published 
in the Electrotechntache Zeitschrift foi June 12 It is 
compiled from the data collected by the international 
conference of high tension supply networks The 
data show notable contrasts In Switzerland prac 
tically the wholo population has electric supply 
available, whilst in Japan there is only about 20 per 
cent of the population similarly situated England 
consumes 4 4 tons of coal per year per head of the 
population, which is the largest for any of the r ountnes 
given In Switzerland nearly 70 per rant of tho 
available power is harnessed whoroas in Norway thore 
is only about 15 per cent Tho total maximum load 
per head of the population is credited to Norway, 
and Canada and Switzerland come next The total 
capital oost of the generating and distributing systems 
in Fnglond is 222 million pounds, whilst in Canada 
it amounts to 187 5 million pounds In the latter 
country, only about a third of tho total is invested in 
distributing plant The reason for thiB is that a very 
large fraction of the total energy is taken by lurge 
industrial consumers situated near to the generating 
stations It is hoped that next year fuller inter 
national electrical statistics will be given Tins is the 
first year of tbeir publication and not many countries 
have sent m data 

The principal international passenger traffic to and 
from Spam and Portugal mainly for the capitals 
Madrid and Lisbon, passes through the frontier town 
of Irun near San Sebastian, where luggage is examinod 
by the customs officers from this town the mam 
line follows the coast to San Sebastian and then turns 
off from the sea and gradually rises through the foot 
hills of the Pyrenees to an altitude of 2000 feet where 
the first ndge of the mountain is pierced by a tunnel 
which emerges at Alsasua Iho section from Irun 
to Alsasua has been electrified by the North Spanish 
Railway, the Pajares mountain section and the 
suburban railways of Barcelona have also been 
electrified with direct current at 1500 volts In the 
Brown Boom Be mow for August there is an account 
of the express locomotives that havo been buHt for 

No 3179, Vol 128] 


the Irun Alsasua section of the railway Each looo 
motive is capable of developing 2700 h p at the tread 
of the wheels and is capable of hauling a passenger 
tram weighing 400 tons (exclusive of the locomotive) 
at a speed of 40 miles an hour up an incline of I 65 
per cent Special vacuum brakes are used and the 
braking foroo for the whole locomotive equals 177,000 
lb weight There are six driving axles dnven by six 
Bonos wound motors which can be connected in various 
ways for altering the speed Pantograph collectors 
with double bows are use 1 to collect tho current 
Regenerative braking is also employed so that when 
going down lull oloctno power is generated by gravity 
All tho mechanic al part of the locomotives was built 
by the Spanish Babcock and Wilcox Co to tho design 
of Swiss engineers 

Mb E Shinweix M P , the Secretary foi Mines 
has appointed Prof Henry Louis to hold a local inquiry 
into the possibility of developing the production of 
gold and othor minerals in Merionethshire 

Db 11 H Mann assistant director of tho Wobuin 
sub station of the Rothamstod Experimental Station 
is shortly leaving P ngland for south Russia to advise 
as to the possibility of the extension of the tea glowing 
industry Before joining tho Bothams ted staff Dr 
Mann was engaged in tea research in In ha whore 
ho booamo lecogmsed as one of the leading experts in 
tho cultn ation and management of tho tea plant He 
is oxpocted to be away until December 

In an article in Natc BE of Sept 20 p 458 referring 
to the pioduction of artificial pearls by Lmnams the 
question was askod whethoi his oxjierimental shells 
are still in existence A correspondent has pointed 
out that tho shells anil also specimens of artificial 
pearls made by T mnasis are inc lulled in the Linnean 
Collection of Shills in tho possession of the Linnean 
bociety of I ondon and wore among tho exhibits from 
the Linnean f ollections arranged in i ( nni xion with 
the Pifth International Botanual Cnngiess held in 
August last 

Past I (Medical lables) of The Registrar 
General s Statistical Review 1029 has been issued 
(London H M Stationery Office pneo Is M ) The 
birth rate for 1929 18 3 per 1000 persons living waa 
tho lowest that has boon roiirdod Ihe death rate 
was 13 4 per 1000, against 117 for the previous year, 
the rise being accounted for bv the high mortality 
occasioned by epidemic influenza and the severe 
weather in Pebiuary and March The sami cause 
increased the infant mortality to a rate of 74 per 1000 
live births or 9 per 1000 above that for 1928 The 
death rate from cancer was 1437 per million living, 
against 1425 foi the previous year beuig the highest 
orude rate reconlod The rate for suicide was 126 
per million the highest figure on record Doaths 
from accidental injiuy by mechanical vehicles on 
roads increased from 4492 m 1927 to 6251 in 1928 and 
5799 m 1929, of which 1162 were caused by motor 
oyoles 

The new catalogue of the Wild Barfield Eleotno 
furnaces Ltd Holloway, N 7, describes electro 
magnetic steel hardening furnaces whioh have an 
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efficiency of about BO per cent This high efficiency Institute, Worksop (Oct 8) An assistant Govern 
u obtained by means of a special form of fan moor ment analyst Hong Kong—The Private Secretary 

porated in the oven At 100° C this fan increases (Appointments) Colonial Office 2 Richmond Terrace, 

the rate of heating thirteen times and at 250° C four Whitehall S W 1 (Oct 8) A lecturer in experimental 
and a half times This effocts great saving in the psychology in Otago University Dunedin New Zea 
running costs In the old days steel was tempered land—The High Commissionei for New 7ealand 416 
by reheating the hardened steel until it assumed a Strand W C 2 (Oct 10) A clinical assistant at the 
certain colour due to the gradual formation of a Radium Institute—The Secretary Radium Institute 
film of oxide on it the thicker the him the deeper the Riding House Street W 1 (Oct 10) An assistant 

tint Modem methods of tempering consist in re radiologist at the Middlesex Hospital The Secretary 

heating the steel either in a bath of oil lead or salt Supt Middlesex Hospital W 1 (Oot 11) A baotcno 
or in an air tempering oven The last method is the legist and a senior bactenological assistant under the 
cleanest and safest in operation There are no fumes Devon ( ounty Council—The County Medical Offloer, 
and the running costs aro lowei owing to the absence 4 Bamfiold Creecent Exeter (Oot 11) Two tom 
of salt oi oil replacements The introduction of porary drainage inspectors under the Ministry of 
forced circulation by a paddle fan makes it not only Agriculture and Fisheries for technical work in oon 
possible to heat the cliaige vory rapidly but also to nexion with land drainage The Secretary Ministry 
secure almost uniform heating It is claimed that of Agriculture and h whence 10 Whitehall Placo 
these furnaces con operate within 1°C to any required SW1 (Oct 13) A senior technical officer in the 
temiieiatme without attention Admiralty Technical Pool The Secretary of the Ail 

miralty (C E Branch) Whitehall b W 1 (Oct 16) 
Ai plications are invited for tho following apjioint A radiologist to the Royal Infirmary Edinburgh—The 

ments on or before the dates mentioned —An assist Chairman Royal Infirmary h dinburgh (Oct 20) A 

ant in the Mechanical I ngmeering Department and lecturer m the Department of Botany King s College 
two graduate assistantsintheMathematicsDepartmont I ondon (special subject plant physiology) The 

of the Municipal lechmcal ( ollege (ovontiy—Uio Secretary Kings College Strand W C 2 (Nov 1) A 

Director of I ducal ion h diiiatK n Department Coun Pilkmgt >n fellow m cancer leseaich in the Umvorsity 

cil House C oventry (Oct 0) An assistant analyst m the ofManchostir The Registrar University Manchester 

Htaltli Department of the Municipality of Singnjiore— (Nov 16) A graduate for physics and mathematics 

Peirce and Williams 1 Victoria btroet S W 1 (Oct 6) in the County Technical and Secondary School Work 

A full time lec turer m mining in the County Technical ington The Pnncij al C lunty iechnu id and Second 
Inatituto Works jp—The Pnnc ipal (. ounty Technical ary bchoc 1 Workington 

Our Astronomical Column 

New Map of Mar* — L Antranomie for September Galactic Rotation and the Spiral NebuUe The re 
contains a new map of Mars diawn by E M Antomadi seaiohes of the Mt Wilson observers and those of 

from his ow n studies of the planet chiefly* those made Prof de Sitter have established a strong case for the 

with the 31 inch refiactor at Meudon The map is a conclusion that the largo recessional velocities of the 
pictorial no representing the telescopic aspect of eac h spiral nebulte are approximately proportional to their 
region the gradations of light anil shade being i are distances Dr J H Ooit who was one of the fore 
fully rej reduced The map is in hvo jiortions three most workeis on the problem of galactic rotation 

of those have the equator in the centre and extend to contributes a pajiei to Bull No 196 of the Astro 

latitudo 70 north and south the projection being that notmeal Institute of the Netherlands m which ho ob 

of Mercator each map covers 120° of longitude the tains a solution for the solar motion relatively to 
centres of the maps being at longitudes 310 70 and the ncbulsa which he compares with the solar motion 
100 tho other two portions are circular extending denved from hi*, solution of galactic rotation the two 
from latitudes 00° north and south to the polos A prove to be in close accord which tends to confirm his 
large number of names aro inserted including those elements foi tho rotation and also to give some addi 
of many of tho canalB tional woight to the assumption regarding the reces 

M Antomadi rejects tho view that the canals are sional motion of the spirals 
arranged geometrically he shows many of them as Theie is evidence of the existence of several clusters 
broad uregulai stnpos others (notably I aestrygon and of spirals such cases have been used not individually 
Anta us) as chains of lakes Dotted linos indicate but in combination the mean of such a group being 
legions which have been observed to change either in given a higher weight than a single nebula Dr Oort 
shajie or in tone during the period of his observations is in doubt whether to treat the Magellanic Clouds as 
these include h\o regions designated Nix (snow) but extra galactic objects or not Including them he finds 
the so called Dawes loo Island is not among them 360 km /sec for the solar motion relatively to the 
The Solis I acus is shown largo and elongated with nebula: directed towards galactic longitude 67°, 
some darker patches in it five broad canals connect N latitude 2° (longitudes reckoned from the ascend 
it with the surrounding dusky regions ing node of the galaxy on the equator of 1900) Ex 

Ihis m probably the most elaborate and detailed < hiding the Clouas he finds 380km/see towards longi 

a of Mats that has been produced There will tude 58° N latitude 4° The recession of the nebuue 
tless be differences of opinion among observers is found to be 140 km /sec at Prof de Sitter s unit of 
as to some of tho details but few will dispute the distance which is 1 060 000 light years , de bitter and 
artistic merit of the delineation A now season of Hubble found 163 km /sec and 181 km /sec at this 
Martian observation wall shortly commence as the distance respectively The previously adopted motion 
planet is in opposition next January in high north of the sun due to galactic rotation was directed to 
decfination This map may encourage new observer* wards longitude 57 , latitude 0 
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Research Items. 


Chinese Alchemy —The September number of tho 
Scientific Monthly contemn on interesting peiier by 
Di Tenney L Davis and Mr I u Ch lang Wu, of tlie 
Massachusetts Institute of Technology, on the develop 
ment of alchemy in China This contains some 
quotations from a paper by Ch 1 Ch ao Liang which 
appeared in Chinese m 1023, dealing with the five 
elements, ym and yang, etc The change in the 
meanings attached to these conceptions which aiose 
under Taoist influences is (as in previous writers) 
supposed to have been the beginning of alchemy in 
China, which occurred, according to tho explicit 
statements of tho very reliable Ssu ma (h ion (first 
century b c ), during tho reigns of Huang fi (250 210 
B c ) and Wu li (156 87 BO ) The earliest purely 
alchemical treatise in Chinese is considered to be that 
by Wei Po Yang who flourished about au 142, 
extracts from which are quoted from a text iccently 
printed In many respects it bears a strong 
resemblance to the later alchemical wntings of tho 
Eurofieans ’ Mr Lu Ch lang Wu promises an 
English tianslation of Wei Po Vang s work and it is 
to be hopod that this will appear in due couise 

Corn Customs in Wales The distribution of coni 
customs in Walos is tho subject of a study by Mi 
lorwerth ( Peate in Man for September Many 
(teoplc still living can remember customs relating to 
reapmg the last sheaf of the com m harvest Six 
eight or more roapeis standing in a circle hulled their 
sickles at the last tutts of com, which had prev lously 
been divided into three and plaited by the chief 
reaper If it were not cut down by one of the sickles 
thiown at it, it was cut by the head reaper it was 
then taken to the farm and hung on a beam whore it 
remained until the next harve st when it was destroyed 
It was necessary that it should reach the beam dry a 
matter of difficulty, as the farm woraon threw watei 
beei milk or other liquid at tho earner who ke|it 
tho sheaf concealed The carriers companions on 
deavoured to protect him by each pretending them 
selves to be tho earner If succc ssful, the carnoi took 
the place of honour at tho harvest feast if unsuccess 
ful, he paid a fine to the women or was tho butt of 
tho harvest supper Alternatively the tamer might 
take the sheaf to the held of a neighbour where the 
haivest was still in pi ogress and throw the sheaf 
down befoie tho principal leapei s sickle immediately 
running away Tho realtors threw their sickles at him 
anti pursued him Tf he were caught ho was bound 
with straw ropes and left in the held or thrown into a 
stream or drenched with pig wash These < ustoms 
were not found in the central moorland area of Wale*, 
but coincide in distubution with the chief wheat 
grow mg areas of the country In most districts the 
custom died out in the latter half of the nineteenth 
century owing to the religious teaching which 
followed on the revival of the eighteenth century, 
receiving its last blow in the gieat levival of 1859 

Some Bird Changes in Canada In the extreme 
south west comer of Saskatchewan Lawicnco L 
Potter has been observing birds for close on thirty 
years, and has found in that relatively short Bpaco 
considerable change m the avifauna (C anadtati Field 
Naturalist, Sept , p 147) Of few birds f an it be said 
that there is an increase in numbers The house 
sparrow first appeared in 1907 the shelter and waste 
gram due to the settlement of the country induce the 
western meadowlark and the red winged blackbird 
occasionally to stay over the winter, and the mourning 
dove has increased during the past ten years Some 
times the numbers rise and fall without any apparent 
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reason magpies were fairly common in 1901 4 for 
six years thereafter they vanished altogether anil 
since their reappearance in 1910 thov have multiplied 
so as to become a jiest On tho other hand the 
coming of the black billed cuckoo in 1912 and its 
disappearance in 1924 coincided with the coming and 
going ol unusual numbers of the tent caterpillar In 
goneial, conditions of settlement have been found to 
be unfavourable to wild duck birds of piey sharp 
tailed and sage gtouso and wading bitds , and un 
ac countably the bain swallow has become very scarce 
An interesting link is revealed in tho connexion 
between bitterns and beavers hrom about 1008 to 
1918 beavers became very common and the American 
bittern flouiislud toi it found the shallow water 
caused by tho beaver dams good feeding places But 
the beavers weie wi]>cd out about the latter clato and 
thoy have never regained then former numbeis , and 
the bittern has correspondingly decreased and is now 
rathoi i are 

Aphu Harvest of the Red Wood Ant A few simple 
observations made bv hiultlijof Oklatul upon the use 
made by tho red woes! ant (formica rufa) of the 
excreted juices of aplnds show clearly tho unpoitance 
of the lelutionsliip to this sjiooies of ant (Biol 7mtralbl 
ltd 60 p 450 1930) The author captuted 200 ants 
on each >f three s|mci<s ot trees birch pine and fir, 
100 as they marched up tl c tree trunk and 100 as they 
marched down The former wore hungry ants on 
tho way to their aphid pastures tho latter were fed 
ants returning rhe diftercnoo in weight betwoen tho 
two groups represented the amount ot aphis juices 
imbibed by 100 ants at ono visit the dry weight of 
this dlffe rence aveiaged about 100 mgm Observation 
showod that an ant paid about five visits a day so that 
the amount of aphis Hiignr collected by an ant per 
die m would be 5 mgm or (luring the siimem r months 
500 mgm Now the nnmbi r of the inhabitants in a 
nost of the led w ood ant have lie en re ckomdat 150 000 
200 000 individuals suppose on the safe side, wo 
take the number to be 100 000 and that of these 
ono fifth aie imlkgathnis Then the quantity of 
aphis sugar collected by a eolony would amount 
to 10 kgm a season and tho daily amount from one 
tree would be about 00 gni by no me ins an insignifi 
cant loss to tho tree Moieover, comparison with 
lnve lieos mdicatos that the aplns sugar crop of an 
ant colony of several nosts would lie not ltss than the 
honey crop of a colony of hive be e s 

Polar Limit* of Tree Growth The Polish plant 
geogiaphor, Dozydoiy h/jinkiewic/ in his travels ill 
high northern latitudes has paid |>aitirulai attention 
to this point, to whuh he devotes a {taper m the Acta 
Societatis Botanicorum Polomae vol 7 No 1, 1930 
His general conclusion is that trees are no more sus 
coptible to low temperatures than other plants and 
that, as a result, there is no the rtnal limit to the north 
ward spread of the tree habit On the other hand, 
the desiccating offeet of tho cold elry winds prevalent 
in noithem latitudes increases with the elevation of 
the foliage of the plant abov e ground level, and it is 
these art tic winds which are responsible for the absence 
of trees m tho regions of froeiuont frost The polar 
limit of tree growth he thereto!e concludes, is really 
a maritime limit, and if tho land masses were differ 
ently arranged, trees woultl be found noarer the poles 

The Movement of Continents —The forces whioh, 
aceoiding to Wegeners theory, move the continents 
have been takon to be those due to the combination 
of the gi avitational and centrifugal forces on the 
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continents and on the denser vuoous magma on 
which they float These give a resultant directed 
towards the nearer pole for a continent the centre of 
gravity of which lies above that of the displaced 
magma, and towards the equator if it is below Dr 
U P Lely, of Die Hague, describes, in the issue of the 
Phynkalisehc Zeitschnft for Aug 1, experiments on 
the behaviour of a small piece of wood placed on the 
surface of water in a cylinder rotating about its axis, 
which was vertical His results have led him to 
conclude that in the case of an elongated continent 
there is also a couple which may tend to set the long 
axis either parallel or at right angles to the meridian 
In the case of Europe Asia the couple is zero, of South 
America and Africa it is small, but in the case of North 
America it is largo, and the American continent is 
bending at the equator Dr Lely oonsidors that an 
examination of the duections in which the axes of 
elongated sunspots Bet should lead to important con 
elusions as to the distribution of density in such spots 
Meteorites m the Philippine* —The Director of the 
Weather Bureau of the Philippines, the Rev M 
Selga, has collected together in Publications of the 
Mcmtla Observatory, vol 1, No 0, 1930, all the 
available information regarding meteorites in the 
Philippines Seventeen eases are discussed, including 
twelve falls, two actual findings, and throe Bets of 
spurious examples The earliest fall dates from 1818 
and the latest lroin 1928 It is shown that the Mexico 
moteonte, which has been recorded as falling in 
Mexico in 1859, fell near the town of that name in 
the province of Pampanga , specimens are preserved 
m Paris, London, and C hicago The Calivo meteorite 
fell m 1910 and analyses are now presented for the 
first time The metcorito is a brocciated siderolite 
with 19 per cent of mekel iron Ihe stony material 
is said to be mainly enstatite, but 18 clearly vanablo 
One analysis gives 27 92 jier cent of magnesium oxide, 
whereas another shows only 1 20 per cent, alumina 
and lime being high m this sample A detailed petro 
graphic examination appears to be called for, to 
complete the investigation Reference is also made 
to tlie tektitos found by Beyer in the province of 
Rizal since 1920 These occur in neolithic deposits 
and theu composition places them between the 
austrahtes and hilhtoiutes, the name nzolUes is 
proposed for them Their oom|K>aition, form, lack of 
crystallites and distribution all favour a cosmic 
rather than a terrestrial origin 

Sound Te*t Gramophone Record*—An addition to 
the number of gramophone records of scientific 
interest mentioned in Naturf of Nov 9, 1929 Vol 
124, p 741, has been made by the Pailophono Com 
pony's recent issue of two further sound test records 
Each of theso gives under normal conditions any one 
of a senes of eight pure tones, covering in intervals of 
an octave a lange of seven octaves, the lowest tones 
being rosjiectively 32 and 50 vibrations per second 
The playing duration of each tone is 40 seconds 
Rotatory Dispersion —The issue of the rhysikal 
niche ZeUschrxft for July 15 contains a summary by 
Dr 0 Kortura of the Chemical Institute of the 
University of Wiirzburg, of present day knowledge of 
the optical activity of substances, and of the empirical 
and half empirical theories which have been advanced 
to connect tho observations with the chemical pro 
perties of tho substances The general character of 
the optical rotation on the two sides of an absorption 
band is m keeping witlcthe classical theory of Drude, 
but the constants t alculated from the observations of 
rotation are not identical with those given by refrao 
tion and absorption measurements The newer 
^heonee seek to connect the rotation either with the I 
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relation between the oscillations of the electrons or 
with the asymmetrical arrangement of the atoms 
within the molecule They nave, in the different 
forms in which they have been presented, met with 
a qualified success, and the recent observations of 
optical rotation in the ultra violet are likely to pro 
vide means of testing them more severely A list of 
more than 130 references is given 

Spectra of the Rare Earth* —The July issue of the 
Journal of Research of the U 8 Bureau of Standards 
contains a partial analysis of the spectra of lutecium, 
by W B Meggers and F B Scribner Ibis element 
is the heaviest of the rare earths, the spectra of which 
have been little studied, and has atomic number 71 
As with hafnium, which was also under investigation 
recently in the same laboratory, auxiliary informa¬ 
tion, such as that providod by the Zeeman effect, 
was practically absent, and the classification of knee 
had to be earned out by their different behaviour 
under arc and spark excitation, and by the numenoal 
relations between their wave numbers The normal 
state* of neutral, singly ionised, and doubly ionised 
lutecium atoms have been found to be represented by 
*D *&, and *3 spectral terms, respectively, and there 
is evidence for the completion of the inner sholl of 
f type electrons, which is only partially filled in 
lighter rare earths, from tho absence of certain terms 
from the first spark spectrum (Lu II) The closely 
allied problem of the correlation of the spectroscopic 
and magnetic properties of the rare earths has also 
been discussed recently by Prof A Bommerfeld m a 
pajier in tho Silzungebenchte of the Vienna Academy 
of Sciences (vol 139, p 11) 

Determination of Blood Cholesterol —The deter 
mination of the blood cholesterol m clinical mvestiga 
tions is assuming growing importance and a simplified 
method has been described by B’mily M Day and A 
Bolhgor (Australian Jour Kxpir Bud and Med 3n , 
vol 7, pts 1 and 2, 1030, p 41) One cubio eenti 
metre of blood or plasma is spread on two filter papers. 
No 40 Whatman, 7 cm diameter, and ib dried in the 
air or in an incubator or paraffin oven When dry, 
the filter paper is folded and placed in a dry, dean 
test tube 0 in x J m , chloroform (B P suffices) is 
added, sufficient to keep the filter paper well covered 
The test tube (or tubes if several determinations are 
being made) is then i»ut m a beaker or tm containing 
carbon tetrachloride up to about the same level os 
chloroform in the test tubes This carbon tetra 
< hlonde bath ib put into a water bath which is heated 
until the chloroform boils gently Should the carbon 
tetrachloride start to boil, the heating is reduced , 
m tins way the boiling of the chloroform is perfectly 
controlled Tho chloroform is allowed to boil for 
15 minutes , should it evaporate to the paper level, 
more is added The chloroform extract is then poured 
into a graduated or volumetno flask and is made up 
to a known volume, conveniently 15c c .with several 
chloroform washings of the filter itaper in the test 
tube The cholesterol is estimated m an aliquot part 
of the extract, preferably 6 o c , by adding 2 c o acetic 
anhydride and 0 1 c c concentrated sulphuric acid, 
and comparing the colour developed with that of a 
standard, similarly treated, in a colorimeter The 
standard solution consists of 1 o c of a stock solution 
containing 0 1 per cent cholesterol made up to 15 o c 
with ohloroform The mixtures are allowed to stand 
m the dark for 10 minutes before being placed m the 

colorimeter Calculation x 100 mgm 

per cent oholesterol Comparison with other methods 
shows that the errors are within ± 5 per cent, even if 
only 0 2 c c of blood is extracted 
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New Building for Mining Department of the University of Leeds. 


rpHK new raining building which wan officially 
■*- opened by Viscount Chelmsford on Bopt. 30 
marks the first stage in the reconstruction scheme 
rendered necessary by the growth of the University 
of Leeds. Its erection has been made possible by the 
generosity of the Yorkshire Coal Owners’ Association, 
which contributed £26,000 to the general building 
fund of the University, and of the Miners’ Welfare 
Committee, which gave £10,000 

The main building is of three stones, and while 
the accommodation it provides is considered adequate 
for the immediate future, there exists considerable 
scope for extension should the need anso. Tho 
front of the building consists of Portland stone, and 
has been built to conform with the general archi¬ 
tectural plans for tho new University building scheme. 
The roof of the building is fiat and Is intended for use 
in the testing of surveying instruments and for 
latitude and azimuth observations. 

On tho top floor is a large well-lighted drawing 
office, a spacious 
room meantime 
used as a mu¬ 
seum, astudents’ 
common room 
and depart¬ 
mental library, 
a research labo¬ 
ratory, and a 
large leoturo 
theatre. In tile 
museum numer¬ 
ous mining ex¬ 
hibits, historical 
and modem, are 
to be found. The 
wide corridors in 
both the top and 
middle floors are 
also utilised for 
the convenient 
display of geo¬ 
logical speci¬ 
mens from many 
parts of the Em¬ 
pire and othor 
exhibits of con¬ 
siderable importance to tho successful teaelung of 
mining practice. 

The first or middle floor is apportioned into 
laboratories for wet and dry assaying, a gas-analysis 
laboratory, a dark room for photometno and safety- 
lamp work, a balance room, two research labors tones, 
and the departmental offices. The balance room is 
conveniently situated between the assaying and the 
research laboratories. One of the latter, and the 
roeearoh laboratory on the top floor, are to be occupied 
by a section of the Fuel Research Board for the 
physical and chemical survey of the West Yorkshire 
Coalfield. The other, and larger, reeoarch laboratory 
is fitted with all services necessary for the investiga¬ 
tion of any physical or chemical problem associated 
with modem mining practice. It has bo far been 
used by that branch of the Safety in Minos Research 
Board dealing with improvements in self-contained 
breathing appliances for use in mines. Kntranoe to 
any one of the laboratories on the first floor can be 
made only from the main corridor, a feature especially 
desirable in research work. 

The ground floor comprises the main laboratory, 
crushing laboratory, sampling room, machinery 
room, ore bins, workshop, and stores. There are four 
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independent moans of access to this floor, two being 
at tlie front and two at the roar of the building. The 
main laboratory largely occupies the ground floor 
and is entirely given up to woik on the preparation 
of coal and ores for tlie market Working models 
of the principal appliances used in coal-cleaning and 
ore-dressing operations arc installed. Adjacent to, 
but entirely separate from, the main laboratory is 
the crushing laboratory. Here an ore is treated, 
progressively if need be, by jaw crushers, rolls, 
stamps, and hall mills Tlie sampling room is com¬ 
pletely isolated from tho remainder of the building 
so as to reduce the nsk of contamination during the 
grinding and subsequent treatment of coal or ore 
samples. 

The principal units housod in tho machinery room 
are: (1) a 26 h.p vortical 2-stago air-compressor 
complete with all accessories required for testing 
purposes ; (2) 32 h.p. inotor-generator set with auto- 
transformer starter and six Reyrollcs distribution 
panels; (3) full- 
Hizo air - driven 
turbine chain 
coal-cutter 
kindly presented 
by Messrs. An- 
dorHon Boyes 
and Co. ; and (4) 
two air - dnvon 
j igging-conveyor 
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Flo. 1 —Mining Department, University of Leeds 


'ltll 
il g t h s of 
troughs and ac¬ 
cessories kindly 
presented by the 
British Jeffrey - 
Diamond Com- 

l*ny 

In the base¬ 
ment, two 20-in. 
diameter Sirocco 
fans aio installed 
together with 
about a hundred 
feet of fan gallery 
for experimental 
ventilation 
ranged that they can be 
senes combination, or in 


work. The fans are so 
operated either singly, i 

parallol combination. A sonos of compressed-air pipe 
lines of venous diameters is fitted along one of the 
walls of the basement, the arrangement mcorjiorating 
different forms of metering devices, tho whole being 
laid out for expcnmontal work in compressed-air 
power service. 

A special feature of tho building is tlie ready 
acoesaiDiiity of all services. In all there aie twelve 
services, namely, a.o. two-phaso, ac single-phase, 
d o. power, electric lighting, water at mains pressure, 
water at constant head low pressure from the large 
capacity tank on the roof, domestic hot water, waste 
water, gas, compressed air, heating, and steam. 
Each service conduit system is painted a different 
colour, and the diagram giving the key to this colour 
scheme hangs in tho main laboratory. In the 
laboratories tho main aervioes required are earned 
openly, along the top of, but are quite independent of, 
the benches. Tappings are arranged at intervals 
oommensurate with the particular reauirements. 
The cupboards below benches are all small standard¬ 
sized units and are readily removable or interchange¬ 
able. The general arrangement of the services is 
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thus one which facilitates their efficient mam ten 
anoe and permits of ready extension whenever neoes 

the electrical apparatus is oarthed and ado 
quately protected Transformers for the supply of 
two phase and single phase a c are situated outside 
the mam building the distribution panels only being 
housed in the crushing laboratory Reyrolle B E 8 A 


rpHE Imperial Bureau of Soil (science, formed m 
J May 1029 to assist workers on soil science 
throughout the Empire by providing technical in 
formation and promoting personal contacts between 
them held its first Conference on Soil Science Prob 
lems on Sept 16 18, at Rothamsted Experimental 
Station, Harpenden, with which it is in < lose associa 
tion The first day was made the occasion of the 
annual visit of Empire agricultural officers to the 
Station The visitors, who included representatives 
from Australia Canada, Ceylon Gold Coast, India, 
New Zoaland, Nigeria, Sierra Leone, South Africa, 
Straits Settlements, federated Malay States, Sudan, 
Trinidad, Uganda, and Great Britain were entertained 
to lunch, following a tout of the farm in which the 
classical and modem experiment plots were demon 
strated During the luncheon, the Conference was 
formally opened by the Bight Hon W G A Ormsby 
Uoie, and later an inspection of the laboratories 
was mado and the work of the various departments 
demonstrated m groin m, according to the individual 
interests of the specialist workers present 

The work of tho Confeiem e began on the following 
day Sir A D Hall presiding and a distension on the 
mechanical analysis of soils was opened by Prof (1 W 
Robinson (Bangor) who gave an account of the re 
suits of his work in comparing methods proposed by 
the International (society of Sod Science He showed 
that similar figures were obtained by different methods 
with the majority of the soils examined The main 
points of the discussion that followed were The 
application of the projjosed methods to tropical soils 
and the advisability of choosing a method suited to 
each jiarticular class of soil modifications in tech 
nique afioctmg the degree of dispersion of the soil by 
the omission, with some soils of acid and peroxido 
treatment and the proposed use of sodium hypo 
bromite or chlorine peroxide foi the oxidation of 
organic matter prior to analysis 

Mr A W R Joachim (Ceylon), who opened the 
discussion on available phosphorus and potash, 
spoke with partieulai reference to the reliability of 
laboratory tests for availability, such as the Dyer 
citno acid test and tho physiological mothods of 
Mitscherlich and Neubauer suggesting that more 
use might be made of data for exchangeable potassium 
as an index of potash availability During the dia 
cussion reference was mado to the desirability of 
eliminating errors due to seasonal effects and faulty 
sampling of the soil and to the need of trustworthy, 
rapid, chemical methods to replace tho tedious 
physiological tests The suggestion was also made 
that the undoubted popularity of the latter methods 
on the Continent and particularly in Germany, 
could be partly attributed, first, to a lower state of 
soil fertility than is prevalent in Great Britain, 
secondly to imbalanced fertiliser additions, m the 
past, to soils in the same aiea, due m some cases to 
War shortage of one or other of the fertiliser com 
ponents, thirdly, to legal difficulties involved in the 
sale of mixed fertilisers and lastly, to conditions of 
land tenure 

A discussion on soil reaction and lime requirement 
$o 3179, Vol 126] 


plugs (16 amp and 6 amp ) are fitted throughout 
the laboratories for a o power and Reyrolle standard 
are used for d e The building is heated chiefly by 
the modem panel system, the panels being fitted on 
the walls or ceilings Coke fired boilers, separately 
housed in the basement, provide the hot water for 
heating and other purposes both in the Mining and 
the i uel Departments 


Conference on Soil Science Problems. 

was then opened by Mr P E Turner (Tnrudad) with 
an account of his work on the correlation of pH 
measurements of the soil with its degree of saturation 
with lime This led to a discussion, principally on 
the correlation of pH values with other factors and 
the significance of soil reaction, especially m relation 
to the tolerance of specific plants 

At tho afternoon meeting, the chairman. Dr A C D 
Rivett (Australia), opened a discussion on the work 
of tho Imperial Bureau of Soil Science Sir David 
Chadwick, secretary of the Executive Council of tho 
Imperial Agricultural Bureaux, referring to the need 
of unity among research workers of the Empire which 
presaged the inauguration of the Bureau at the 
Impel lal Agricultural Research Conference of 1927, 
said that the financing of the Bureau from a < ommon 
fund derived from contributing governments marked 
a now departure in the constitution of the Fmpire 
The work of the boil Bureau for the year was then 
outlined by the Director, Sir John Russell In the 
general discussion that followed, recommendations 
were mado many by overseas representatives, with 
the view of increasing further the usefulness and 
efficiency of the Bureau s activities Finally a pro 
posal that tho Bureau should hold annually a one day 
informal conference was adopted 

The morning of Sept 18, devoted to a discussion of 
soil survey, with Sir Thomas Middleton as chairman, 
began with an address on the Boil resources of the 
Empire, by Sir John Russell, in which he Haul that 
no basis sufficiently broad to allow tho comparative 
study of regions so widely scattered as those of the 
Empire has oxisted until rocent years The grouping 
of soils is determined, first, by climatio factors, and 
socondly, by geological factors Topographical features 
also play an important part but as first approxi 
mate generalisation, similar climatic conditions may 
be said to produce similar soil tyjies and a tendency 
to form similar agricultural conditions This is well 
seen in comparing the great regions of the British 
Empire and should servo as a basis for a valuable 
survoy of the soil s resources In concluding he said 
that there is among manufacturers of the Empire a 
general working towards mutual agreements to re 
duoe unnecessary eornjietition and over pioduction, 
tho agricultural scientific workers of the Empire are 
now organised through the Agricultural Bureaux to 
pool their information and ensure the maximum result 
for their efforts it remains to bring about an organ¬ 
ised agrn ulture for the Fmpire, based on sound soil 
and agricultural surveys to ensure the beet use of 
Imperial resources A discussion on the position of 
soil survey in the Empire was then opened by Dr 
F J Martin (Sierra Leone) with a description of 
a survey undertaken by him which resulted in an 
extension of nee growing areas m Sierra Leone Ex¬ 
amples of similar extensions were brought forward 
during the general discussion Sugar cane crops 
have been considerably extended m India through 
irrigation, by carrying out survey woik whieh dis¬ 
tinguishes between areas that would or would not 
respond to irrigation The need for further work of 
that kind, especially in north west India, and for 
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the examination and correlation of official data 
already available, was stressed 

Among other recommendations put forward in the 
next discussion, on the classification, mapping, and 
profile examination of soils, opened by Dr W G Ogg 
(Edinburgh), were That uniformity in the classifies 
tion of soils oould be furthered by discussions between 
surveyors of a huge area at a central station, the 
more extended use of aerial photography in survey 
work, the use of srnglo value factors and the data 
derived from examination of the clay fraction of the 
soil as aids m classifying soils, and the advisability of 
eo operation between soil surveyors and geologists 
The last discussion, on methods of field exjieninenta 
tion, presided over by Dr P J du Tmt (South Africa), 
began with an account by Dr J Wishart (Rotham 
sted) of plot layout in manunal experiments based on 
the statistical methods in use at Rothamsted In 
further discussion he was able to put forward the 


International 

rpHE Institut International <le Bibliographic was 
J- founded in 1808 by an international conference 
held in Brussels m response to tho need to index the 
growing volume of recorded information As the 
result of a thorough investigation of the problem, the 
logical principles of classification wore developed, and 
it became possible to devise a classification, known as 
the Universal Decimal Classification, which is suffl 
< lently extensive and flexible to index tho literature 
of the world 

The Institute commenced to issue various biblio 
graphics, of which the most important was a classified 
indox to the literature of applied science with tho title 
Index technique ’ This publication is still bemg 
continued as the Moddeelingon of tho Nederlandsch 
Instituut voor Documentatie en Registratuur . and, 
though little known m Great Britain, is perhaps the 
most useful mdex of its kind 

The ninth annual conferenc o of the Institute, held at 
Zurich on Aug 21 28 was attended by delegates and 
members from all parts of the world The British 
delegates were Sir Charles Sherrington, bn Frederic 
Nathan, Dr J Q PneBtley, and Dr b C Bradford 
In the absence of tho president, I’rot AFC Pollard, 
through illness, the chair was taken by M W lanifiki, 
the president of the newly formed Swiss section of 
the Institute In a message to the conference, Prof 
Pollard recommended thflt each national section of the 
Institute should prepare a list of the current periodical 
liteiaturo of its country, showing which literature has 
been mdexed by the Decimal Classification and which 
awaits indexing with the view of gradually building 
up complete classified national bibliographies 

A number of interesting papers were communicated 
M Paul Otlet recommended the establishment of a 
new seientifio pubhcation called The Bibliographical 
Year , which should give an account of the ad 
vancement in bibliographical science Sir iredenc 
Nathan read a paper in which he showed that the 
Association of Special Libraries and Information 
Bureaux arose spontaneously as the result of tho press 
mg need for the supply of information to research 
workers, and gave an interesting account of the Assoc la 
tion a activities, its Directory of Information Bureaux 
and Souroes of Information, its Inquiry Bureau, the 
setting up of its Panel of Expert Translators, and 
culminating m its recent decision to recommend the 
general adoption of the Decimal Classification as a 
means of oo ordmating bibliographical undertakings 
M B Bourrel, director of the bibliographical in 
formation department of the Sooi6t6 des Transports en 
Commun do la Region Pansienne, gave an acoouift of 
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advantages of the randomised block and Latin 
square methods over the older systematic arrange¬ 
ments Errors m the analysis of yield data m fertil 
isor exiienments on cacao or coconut trees due to 
lack of uniformity of seed or size of loots were 
mstanced, and this led to a discussion on the most 
suitablo Bute of plot to be adopted for tree crops, and 
to the further question of eliminating errors in pasture 
fertilisation oxpei iments with grazing animals 
The first evening of the Conference was spent at a 
social gathering at Rothamsted, the second at a joint 
mooting of the British Empire Section of the Inter 
national Society of Soil Science and the Soils bub 
Committee of the Agncultural Edut ation Association 
Prof J Hendrick (Aberdeen) deputised for Prof 
N M Comber (Leeds) at this meeting when the 
Russian boils Congress and the organisation of the 
British Empire Section were dealt with in a jiartly 
informal discussion 


Bibliography. 

the application of tho Decimal Classification to trans 
rt undertakings In a suc< coding < ommumcation 
L&m Walteis assistant dinxtor of the Inter 
national Municipal Union, Brussels, considered the 
problem of classifii ation from tho point of view of 
municipal and local administration archives Next, 
Dr Walther librarian to the Technii al High School at 
Aix la Chapelle dealt w ith the applu ation of the 
Decimal C lassification as a standard system from the 
jxnnt of view of sciontifii hbiarios and traced the 
important developments in the use of tho classification 
now taking plate m Germany Tho unequivotalness 
and completeness of the classification as well as a 
possiblo simplification of the system by tho deletion of 
certain auxiliary signs was discussed by Dr Hanauer, 
librarian to the Allgememe t lektri/itatsgeeellschaft 
Dr Predeek director of the library of the Tech 
meal High School, Charlottenburg illustrated the 
usefulness of addiessograpli machines as means for 
printing catalogue titles and providing the subsequent 
reprints needed for a bibliographical service M W 
Jarufiki gave an interesting account of the historical 
development of bibliographical service in Switzerland 
His compatriot M E Mathys hbranan to the Goneial 
Management of the Swiss hederal Railways, read a 
paiier ontheoollection, cataloguing,and subject mattei 
indexing of professional literature, in which hediscussed 
the establishment and running of information bureaux 
and inquiry offices and showed tho necessity both for 
national and international co operation Dr Koch 
Hesse of Berlui, then illustrated the application of 
small film photography to bibliographical purposes 
In a pujier on the development of scientific hiblio 
graphy m Great Britain, Dr S C Bradfoid Keeper of 
the Science Library at bouth Kensington, indicated 
the remarkable growth of institutions using the Uni 
versal De< imal Classification in Great Britain, from one 
to twenty eight m four years He showed that a oom 
plete bibliographical sei vk e comprises (1) the survey 
of the literature being published (2) its collection in the 
library, (3) the cataloguing and subject indexing of tho 
collected material, ^4) the supply of bibliographies to 
research workers, (5) arrangements for the servile of 
the books, either by reference, loan, or the issue of 
photo copies—nono of which dejuirtments had been 
organised satisfactorily up to the present Dr Brad 
ford suggested that tho material for a complete survey 
of the world s published literature would be provided if 
the principal library m each country should issue a 
weekly catalogue of all the publications of its country 
classified decimally Such a catalogue would corre¬ 
spond to the list of accessions of the library, but would 
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need to be complete, up to date, and not necessarily to 
contain more than the publications of its own oountry 
These weekly classified catalogues oould then be used 
by the sj>e< lal librarian, both for book selection and as 
the actual authoi and subject catalogue titles for his 
catalogues The lists could also be amalgamated into 
a union catalogue of the world s literature For the 
latter purposes, standard cataloguing rules are neoded 
as much as a standard classification The divergen 
oies m the cataloguing rules of different libraries 
were illustrated by the single example of the Comptea 
rendu* of the French Academy, which was found to be 
catalogued under a different heading in each of the 
eight catalogues of large libraries consulted 

The bubjeot Matter Index in the Science Library, 
to which are added all scientific references that 
are classified by the standard classification, has now 
grown in three yean to more than one and a half 
million cards This considerable repertory has been 
supplemented by gathorwg together as complete as 
possible a collection of miscellaneous scientific biblio 
graphics, so that the Library is in a position to 
supply, so far as other work permits, really extensive 
bibliographies on scientific subjects in answer to 
inquiries 

As the rosult of the < onference, the Commission of 
the Decimal Classification, which has control of the 
tables of the classification, has now boon strengthened 
by me luchng a dologate from oaoh of tho national 
sections of tho Institute and from four of the print ipal 
State libianes by tho appointment of sub commis 
sions which will have charge of the improvement and 
extension of the different sections of the tables anti by 
the creation of a small executive committee with power 
to make small extensions that may be urgently re 
tjuired Any motlilicationx of the classification, which 
expenenc e may show to be needed will now be forth 
coming without delay 

One of tho most important decisions of tho oon 
ference was that from next year the Meddeehngtn of 
the Nedorlandsch Instituut should bo extended to 
include pure science and printed in u new form, bi 
monthly undei the title Repertonum Technxcum 
Each entiy will boar the number which indicates its 
subject m the Decimal Classification, but, so that the 
bibliography may be useful to those who do not wish to 
employ the decimal elassiheation, a small subject 
index will be added to each part, and at the end of the 
year these indexes will be combined in nn alphabetical 
index in throe languages An index of authors will be 
issued eveiy year or every two years The biblio 
graphy will also be printed on loose leaves, so that, 
when it is not desirable to mount the titles on cards, 
the jiagen can be filed under the first decimal number 
on each page, in order to bring together entries on 
cognate subjects In addition to references to articles, 
the Repertonum will be also a world list of the more 
important technical books, so that it should be indis 
ponsable to librarians and research institutions of all 
kinds The annual subscription will be £3 

In view of the simplicity and power of the methods 
of the Institut International de Bibliographic, it is 
astonishing that during the last thirty years or more 
so little use has been made of the bibliographical 
facilities provided by the Institute, the only explana 
tion of whioh can be the almost complete lack of 
propaganda Now that at last the methods of the 
Institute are beginning to be known, progress has 
already become rapid As Sir Charles Sherrington 
remarked at the conference, scientific men are becoming 
aware of the need for guidance in the indexing of their 
publications, and the Institut International de Biblio 
graphic is showing them tbe way 

S C Bradford 


University and Educational Intelligence. 

Bibiixnghax —Under the will of the late treasurer 
of the University (Mr Hugh Morton), the University 
will receive the sum of £20,000, to be applied at the 
discretion of the Council, in addition to £15000 for the 
foundation of two scholarships, one in English and the 
other in law Of the ultimate residue of the estate, 
one half will accrue to the University, the other half 
being divided between the General Hospital and 
Queen s Hospital 

Cambbidob — The Vice Chancellor announces that 
the late Miss R M Clark left to the University 
Observatory a legacy of £100 
Mr H w Florey, of Gonville and Cams College, 
has been reappointed Huddersfield lecturer in special 
pathology 

hT Andrews Payment has been reoeived of a 
sum of £3000 bequeathed to the University by the late 
Dr William J Matheson, of Florida, U » A , for the 
institution of additional bursaries or scholarships m 
chemistry in the United College It is proposed that 
a residential entrance scholarship in ohemistry be 
instituted and that the existmg Matheeon Bursary 
should be made tenable for one year 

lhe new hall of residence for men students, 8t 
Salvator s Hall, came into use on Oct 2 Chat tan 
House, hitherto occupied as a residence for men 
student'' has been itxlocoratod and furnished to re 
ceive women students who could not be accommodated 
m University Hall and its adjoining overflow houses 
At the beginning of this session there will bo about 
220 students (including men and women) housed in 
resident es under tho management of the University 


Thf next senes of loctuies and demonstrations on 
tropical hygiene, which are intended for men. and 
women outside the medical profession proceeding to 
the tropics, will be given by Lieut Col Cr E F 
Stammers, on Oct 8 10 13 17, from 11 am to 12 30 
p M Syllabuses and full particulars can be obtained 
on application to the Secretary, London School of 
Hygiene and Iropical Medicine, Keppel Street, Gower 
Street, W C 1 

Prospectuses for the coming session have now been 
issued by technical colleges in London The Imperial 
College of Science and Technology has a department 
of aeronautics which offers complete courses of lectures 
and laboratory work for graduatestudents and faohties 
and Tiorsonal supervision for researches m every 
branch of the subject The Battersea Polytechnic 
provides full day and evening couiBes in preparation 
ior the University of London degrees in science and 
engineering and includes a Domestic Science Depart 
ment and Training College, and a Department of 
Hygiene and Pubbc Health In six years its students 
are known to have obtained posts as follows 189 as 
engineers 167 as chemists or scientific assistants, 246 
as health visitors or sanitary inspectors, etc, 504 as 
domestic science inspectors or teachers, 48 as art and 
handicraft teachers and designers The Chelsea 
Polytechnic includes day schools and oolleges of science 
and technology, pharmacy, metallurgy, housecraft, 
and chiropody, and evening classes m seienoe, techno 
logy, and domestic subjects The school of chiropody 
has a staff of 15 teachers and offers a two year full 
time course as well as a one year course (for older 
students) and a post oertifloate one year course The 
Sir John Cass Technical Institute has departments of 
pure seienoe, applied ohemistry (including brewing and 
malting, gas manufacture, and petroleum technology), 
metallurgy, and navigation 
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Histone Natural Events 

Oct s, 1091 Thunderstorm in England—The 
“ Anglo Saxon Ghromole ’ records that a marvellous 
bo re tempest fell in sundry parts of England but 
especially in the town of Winch combe, where (by force 
of the thunder and lightning) a part of the Bteeple of 
the church was thrown down, and the crucifix with 
the image of Maiy standing under the rood loft was 
likewise overthrown and shattered in pieces, then 
followed a foul, a noisome and a most horrible stink 
m the oliurch Eivo hundred houses wore blown 
down in London, and Bow Church was unroofed 
In Old Sarum the steeple and many houses wore 
thrown down 

Oct 5, 1570 (or 1571) Storms on English Coast — 
There was a great storm of wind and rain in which 
many ships were lost and much damage was done on 
land About midnight the Thames rose so high that 
it invadod the houses and a woman was drowned as 
well as many houses and cattle The sea broke in be 
tween Wisbooh and Walsokon and drowned a number 
of villages over a space of ten miles At Yarmouth a 
great part of the bridge was carried away and the 
"haven house was earned six miles into the marshes 
and set down upright with the haven man and his 
wife A ship was dnven on a house, and some of the 
sailors climbed out on the roof Bourne was over 
flowed to the midway of the height of tho church, and 
boats were rowed over St Neot s church walls The 
water broke into the Wash and permanently flooded 
a great deal of low ground, destroying the dykes 
The Stratford Avon ran so violently that it drove 
back the waters of the Severn, causing great floods 
and loss of cattle A great part of the bndge 
by Magdalen College, Cambridge, was broken down 
and m all parts of the country many trees were 
uprooted 

Oct 5, 1858 Donati s Comet —On this date 
Donati s Comet was m conjunction with the bright 
star A returns The curved tail of the groat comet, 
not unlike a gigantic quill pen, was then about 38° in 
length and the head or nucleus was a brilliant object 
Tho comet discovered at Florence by Donati on 
June 2 was a striking naked eye object seen from the 
northern hemisphere during September and October 
It was last seen from the Cape of Good Hope Obsorva 

a on Mar 4, 1859 The period is of the order of 
years 

Oct 5, 1864 Storm Wave at Calcutta —During a 
cyclone which swept over Calcutta the sea, rising ten 
feet above the highest spring tides, covered the whole 
of the level 00untry at the mouth of the Ganges, 
causing a death roll of 45,000 

Oct 5, 1881 The Tongking Typhoon —The most 
frightful storm on the coast of Annam on record 
struck Tongking during the morning The wind 
caused an abnormally high tide and heavy sea in the 
river , during the afternoon the waves broke through 
and washed away the banks, flooding the whole 
countryside During the night the storm increased in 
intensity until there was 6 feet of water in houses three 
or four miles from the shore Two thousand houses, 
200 churches, and nearly 100 junks were destroyed , 
there wasgreat loss of life and the whole district was 
nuned The g s Qv%nia went ashore on the ooast of 
Hainan and was a total loss 

Oct 8, 1530 Floods in Italy—Following three 
days of bad weather, with thunderstorms and heavy 
downpours of rain, a great flood of the Tiber invaded 
Home, destroying 600 houses and causing the loss of 
12,000 lives At about the same time there was a 
great inundation of the sea m Vemoe * 
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Oct 8,1726 Aurora—Descriptions of this notable 

aurora are given in Phtl Trans , 1726 As seen from 
the south of England tho display began about 6 pm, 
road from tho noithem horizon to all parts of the 
y and, after 1 ulminatmg in activity about 8 pm 
( when a short livod coiona npjieared near the zenith), 
died away after 2ah on Oct 9 The formation of 
tho corona was preceded by pulsating streamers and 
1 ones of light which shot up towards the zomth, first, 
from an arch m the northern sky and later from all 
jiarts of the horizon lhe display seems to have been 
similar and but little inferior to that of Mar 6 1716, 
which aroused gieat interest It was surmised by one 
obsorver that the ongm of the phenomenon was a 
thm Cloud composed of a Sulphureous Exhalation, 
hanging over us m the Air, at a considerable Height ’ 
that took fue further, that they are doubtless, of 
great use to tho Peare anil Safety of the Earth, by 
venting some of that permcioua VajHiur and E ormont 
that is the C ause of those terrible Convulsions which 
Earthquakes cue accompanied with According to 
Wolf, a sunspot maximum fell during 1727 

Oct 8, 1871 Great Fire of Chicago —In 1871 the 
greater i»rt of Chicago was built of wood, which was 
very dry after an almost ramlt ss summer On Oct 8 
a hire broke out noar tho lumber district west of the 
city, and spread rapidly under the influence of a strong 
wind Except for the San Francisco fire of 1906, this 
was the greatest fire of modem times in 27 hours 
17,450 buildings wore destroyed and 100 000 people 
rendorod homeless while 260 lost their lives The 
destruction would have been even more comploto but 
for opportune rain on Oct 10 

Oct 10,1780 Hurricane in Barbadoi—Barbados 
was devastated by a hurricane which began on the 
morning of Oct 10 and contmued for 48 hours In 
the afternoon of the first day all the ships woro dnven 
from their anchors to sea In the night Bndgetown 
was laid nearly lovel with the earth, and by daylight 
not one building on the island was undamaged Most 
of the hvoetock and 4326 persons perished, and the loss 
was estimated at more than a million sterling It was 
officially reported that a 12 pound gun was earned by 
the wind and waves from tho south to the noitn 
battery, a distance of 140 yards Other islands in the 
Lesser Antilles suffered equally , in Martinique 9000 
lives were lost and in St Lucia 6000, and the Bntisli 
and Freni h warships, of which there wore many in 
those waters, wore badly damaged The course of this 
storm was afterwards worked out m detail by Reid 
from tho logs of these slaps 

Oct 11, 1737 Destructive Indian Earthquake—A 

violent earthquake and hurricane visited Calcutta and 
the surrounding district It is said that tho lofty 
steeple of the English Church sank into the ground 
without breaking lhe water of the Ganges rose 40 
feet above its usual level About 20 000 ships were 
lost, while 300,000 persons, it is estimated, wore killed 
Oct xi, 1918 Earthquake m Porto Rico—fhe 
opicentre of this earthquake lay in the north eastern 
portion of Mona Passage, a deep submarine valley, 
the slopes of which are so steep that they appear to be 
fault formed. A few minutes after the earthquake a 
sea wave about 16 feet high swept over the north¬ 
west coast of the island During the half century 
before, this coast had been subsiding, and the earth¬ 
quake and sea waves may have been caused by a 
displacement along one side of the submarine valley 
Oct xx-za, 1737 Cyclone in Bengal—A great 
cyclone crossed the Bay of Bengal and entered the 
mouth of the Ganges, where a cyclonic wave rose 40 
feet above the usual level of the river It is stated that 
this wave drowned 300,000 men 
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Societies and Academies. 

London 

Institute of Metal* (Annual Autumn Meeting at 
Southampton). Sept 11—J C Hudion The effects of 
two years atmospherio exposure on the breaking 
load of hard drawn non ferrous wires The losses in 
strength after two years exposure are very small, the 
majority of non forrous materials are very resistant to 
atmospherio corrosion Brass is an exception as its 
strength is adversely affected by the copper redeposi 
tion that accompanies atmospheric corrosion — 
W H J Vernon and L Whitby The open air oorro 
sion of copper (2) The mineralogical relationships 
of corrosion products Complete agreement with the 
formula of the corresponding mineral has been realised 
in products after seventy years exposure and upwards 
Basic copper sulphate (under most conditions tho 
major constituent) thon coincides m composition with 
brochantite, Cub0 4 3Cu(OH). , basio oopper chloride 
(mproduc ts near the sea board) with atacamite, 
CuCl, 3Cu(OH) i , basic oopper carbonate (usually 
present but in minor proportion) with malachite, 
CuCOj Cu(OH), After shorter periods of exposure 
the basicity of the produot is lowor than that of the 
corresponding mineral —B Voce Silioon oopper 
alloys and silicon manganese copper alloys A survey 
of these alloys studying their mechanical and physical 
properties in the cast drawn, and rolled conditions, 
with the view of developing and extending their usee 
—E Vsdert A new silicon zinc oopper alloy The 
range of the a solid solution phase at the oopjier end 
of the diagram has been determined, the 90 per cent 
oopper alloy can take up 4 6 per cent silicon into solid 
solution Alloys with 2 6 per cent silicon and 70 90 
per cent copper have valuable properties The best 
alloys within this range are those with 80 82 per cent 
of copper, these can be forged hot, rolled, and ex 
truded, and give good castings, which have a dense 
uniform structure free from shrinkage cavities even m 
the thickest parts —H C Dew* The effect of phoe 
phorus on the strength of Admiralty gun metal Fhoa 
phorus up to approximately 0 03 per cent has little 
effect on the mechanical properties or structure 
Above 0 08 per cent phosphorus causes the appearance 
of free Pu.P and at the same time a reduction in the 
mechanical properties —F Hargreaves Heat treat 
ment, ball hardness and allotropy of lead From 
quenching and ball hardness tests on lead of high 
punty, it is suggested that lead is allotropio, the sug 
gested critical points being 187° C and 228° C, 
approximately The hardness vanes greatly with the 
heat treatment Very marked changes take place m 
the hardness immediately after quenching The 
presence of 0 008 per cent tin inhibits these marked 
changes, and they do not take place in commercially 
pure lead 

Pabis 

Academy of Sciences, Aug 26—Georges Urbun 
Notioe on Achilla Le Bel—Louis Blarlnghem An 
autofertilo hybrid of jEgtiop$ ovato and Tntusum 
dtooccum —A Yersln Some observations on atmo 
spheno electricity m Indo China —Cl Chevslley A 
theorem of Haase —Georges Durand The application 
of the ideas of convexity and of contingent to obtain 
ing oertain criteria of enumeration —Nikola Obrecfa- 
koff bones of functions—A P RolletandL Andris 
The cesium borates Evidence has been obtained of 
the existence of three cesium borates, poss e ssing 5, 8, 
and 1 molecule of bone anhydride to 1 molecule of 
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C*,0 —L Bart and P Ch Dontr A new method of 

r thesis of cinnamic alcohol and its homologuea — 
Weil New observations on quarts — M Blumtn 
thal, P Fallot, and A Mann Geological observations 
on the limestone of the Spanish Rif of Djebel Musa at 
Xauen —Th Biller-Chatelsn The quaternary poly 
synthetio glacier of Monti bimbruuu (Central Apen 
nines) The limits of ite extension —H Hdrusey and 
J Cheymol Vioioside This subetanoe has been 
isolated from the vetoh by methods similar to those 
described by Ritthausen, but the preeenoe of galactose, 
found by this author after hydrolysis, oould not be 
confirmed the only sugar produced was d gluoose — 
Louis Bmberger A olimatio formula applicable m 
botanical geography 

Sept 1 —L Fillppoff The astronomical deter 
mmation of the period of the disappearance of 
Atlantis Atlantis existed dunng the Quaternary 

C od and disappeared about 7268 b o —S Carrus 
determination, without the square sign, of 
various expressions relating to skew curves by means 
of two arbitrary functions capable of defining the 
radii of curvature and of torsion of the curve — 
Serge Tchoumkhin Simplicity of the finite group and 
tho orders of its classes of conjugated elements — 
L S da Rios The theory of vortioes —H Pllabon 
New copper oxide rectifiers In a preceding com 
muruoation the author has suggested the existence m 
the active layer of an unsymmetnoal condenser oon 
sisting of a copper armature a semiconductor (oupno 
oxide) separated by an insulating layer of cuprous 
oxide To test this view, a condenser has been 
formed of a metal, a semiconductor of pure oopper 
oxide moulded into pastilles, separated by a semi 
insulating layer of gold powder m suspension m 
varnish, the whole being placed under pressure This 
arrangement poeeeesed unilateral conductivity and 
acted as a rectifier for alternating currents —B Rinck 
The equilibrium in the fused state between calcium, 
sodium, and their chlondes—J Bsrbaudy and A 
Lalande Some properties of absolute aloohol — 
Albert Portevin ana Pierre Chevensrd The change of 
composition of the oementite constituent in the course 
of reheating special steels —A Nowskowikl The 
study of oertain cellulose and gluoose esters by means 
of the X rays The results obtained are m good agree 
ment with the conclusions which may be drawn from 
tho cellulose model suggested by Sponsler and Dore 
and by Meyer and Mark—Paul Remy Gennetl The 
action of hydrogen and of hydrocarbons on baiium 
Barium slowly combines with hydrogen at the ordinary 
temperature, but methane and acetylene after a month 
m contact show no trace of absorption, and it is sug 
gested that this fact might form the basis of a method 
of analysis Carbon monoxide does not react with 
barium —M Prettre, P Dutnanois, and P Laffltts 
The inflammation and combustion of mixtures of pen 
tone and air In a previous paper it has been shown 
that there are two visible stages of combustion of 
pentane m air, one at 270° 800® C and the other at 
660° C The effect of aAtidetonsnt substances on the 
lower temperature phase of the combustion has now 
been studied The antidetonants included benzene, 
tin tetrethyl, and lead tetrethyl the effect of adding 
these substances to the pentane was to reduoe ana 
finally to suppress the luminosity of the low temperature 
stage of combustion —Ch Courtot and V Ouperoff 
Study of the action of aluminium chloride on the aryl- 
alkyl, alkyl, and hydro aromatic ketones m the 
preeenoe of tertiary aromatic amines —Louis Em- 
berger The stage of vegetation 
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An English Polk Museum 

T HF discussion on folk museums which took 
place in the Anthropological Section of the 
British Association at the recent Bristol meeting 
was singularly opjiortune hollowing withm a 
week or two on Mr Lansburys announcement of 
the appointment of a committal nprtsmting the 
Olhce of WorkB and the Boaid of l duration to 
t onsuli r the question of thi institution of such a 
museum in London it furnished the occasion for 
educating public opinion on the nature and scope of 
the folk museum as it presents itself to those who 
have this matter at he art at the same time it set 
out thi grounds upon which the plea of urgenoy 
is helel to justify sueh a proposal at a time when 
the hnancial conditions in Great Britain are any 
thing but favourable to an undertaking of this kind 
1 he communication from Sir Henry Miers with 
which the discussion openeel and from which we 
print e xtraets elsewhere in this issue wasanadmir 
abl> luciel and compre he nsive survey of the situa 
tion m regard to folk museums both m P ngland and 
on the Continent After defining what he under 
stood by a folk museum and briefly describing the 
various types of collection whie h may be brought 
within the definition he pointed out that the pro 
posal to set up a folk museum for Lngland is by no 
means new On many occasions during the last 
twenty years or more the formation of a national 
folk museum has been uigeel with some insistency 
Nothing has been done A number of museums 
now include collections of folk material of varying 
size and impoitanct for scientific study but there 
is nothing which can Ik regarded os in the nature of 
a national collection 

With the issue of the Report of the Commission 
on National Museums and Galleries the situation 
has e hanged It is the definite recommendation of 
the Report that a folk museum for b ngland should 
be established and it even goes so far as to suggest 
two possible sites—tin Botanic Society s grounds 
in Regent s Park soon to be vac ated and Chiswick 
House The recommendation has brought to a 
focus the efforts of those who for so long have seen 
the desirability—perhaps it would not be too much 
to say the necessity—of action m this direction 
before it is too late In consequento the hoik 
Museum Committee of the Royal Anthropological 
Institute stiengthened by the co operation of tho 
Royal Society the British Association the hoik Lore 
(Society the R oyal Society of Arts, and the Museums 
Association has earned matters to a point at which 
a specific proposal is under ofiioial consideration 
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Now that the question has reached this stage, 
there are certain considerations which should be 
kept to tho fore. First and foremost, there is the 
matter of urgency This emerges clearly when the 
nature and scope of the proposed museum are taken 
into account. It is suggested that in the main it 
should be of the open-air type, such as that at 
Skansen, the prototype of all existing open-air 
museums The museum will confine itself to the 
arts and crofts, the surroundings and accompani¬ 
ments of the daily life in past ages of the peasant 
and artisan—what is generally, if inaccurately, 
called the working class ]>opulation It is con¬ 
sidered, and quite rightly, that tho life and culture 
of the middle and upper classes is adequately illus¬ 
trated already m other institutions An essential 
feature of the proposed museum, however, is that 
this material should be exhibited ill its natural 
surroundings — the appropriate setting of the aotual 
houses, the humbler buildings and cottages, of tho 
different periods of English domestic architecture in 
which it was used, each artiole of furniture in its 
appropriate room, each implement, each utensil,in 
its proper place, as if ready to hand 

Barns and other outbuildings of the farm, the 
smith’s forge, wind- and water-mill, and other 
material accompaniments of the social and economic 
life of the English village, must be included to fill 
in the picture The maypole on the village green, 
and possibly the holy well, will illustrate other sides 
of country life, even perha|is on occasion to be sup¬ 
plemented by the jiorfonnanoe of folk-and country 
dances. On the other hand, for purposes of instruc¬ 
tion, as well as of display and safety, a number of 
objects will have to he exhibited in an annexe m 
conditions more nearly approaching those of the 
ordinary museum In this additional building ulso 
might lie housed such administrative offices as arc 
required 

It ih scarcely necessary to enlarge upon the nature 
of the objects which should and could be brought 
together in such a collection, or to dwell upon their 
value from a scientific and educational point of view 
in illustrating the culture and character of the 
English people m the past. It should be realised, 
however, and that very clearly, that the oppor¬ 
tunity for forming such a collection is growing less 
and less almost day by day Those who know the 
rural districts of England will have seen here and 
there obsolete implements and domestic appliances, 
sometimes carefully cherished by those who have 
known their use in their youth, sometimes still in 
use by tho conservative In one agricultural dis¬ 
trict tho wooden plough is still considered the only 
No. 3180, Von. 126] 


type suited to the soil; the old-fashioned Devon¬ 
shire labourer sometimes carries his mid-day eider 
in a wooden firkin ; in another remote district rare 
examples of the solid-wheel oart and old-fashioned 
wash-tub are carefully preserved. But whether 
now still in use or carefully preserved, sooner or 
later they will all be consigned to the dust-heap as 
tho older generation and its memories die away, 
unless they are rescued by a kinder fate. Countless 
objects of priceless value for tho study of English 
culture have vanished this way in the past; and 
unless some effort is made it will be too late to save 
even a part of w'hat remains 

The spread of education and the standardisation 
of implements, utensils, and domestic appliances 
generally in modern industrial and economic con¬ 
ditions are tending with increasing rapidity to 
eliminate all that is individual and characteristic in 
the humbler arts and crafts Esjiccially is this the 
case with the rural dwelbng with all that it can tell 
us of the post and in its local peculiarities—a very real 
product of its environment, eloquent of the different 
types of soil and landscape to be seen in England. 
These buildings, however, are rapidly disappearing 
before improved sanitation and the erection of model 
dw tilings b^' local authorities as w ell as tho urbanisa¬ 
tion of the countrywide A folk museum would 
scarcely be fulfilling its function if it afforded an 
incentive to further work of destruction in order to 
provide housing for its collections. Unfortunately, 
there can lie no question that ample provision will 
be made for its needs without any effort on its 
own part Indeed, it should serve to save a few 
of the buddings w hich are now, or soon will be, con¬ 
demned and beyond any other hope of preservation.' 
Although the number of buildings of which the 
museum will be able to make use is limited, if only 
on account of space, it may yet serve on occasion 
to supplement the great work which is being done 
by the Royal .Society of Arts for the preservation 
of characteristic dwelling-houses throughout tho 
country 

Nor does it follow that the institution of a 
national museum should preclude the development 
of local folk museums and collections of folk- 
material. Indeed, the Anthropological Section, 
stimulated by Sir Henry Miers’ account of what 
is being done in Sweden and elsewhere in this 
direction, urged the delegates of the corresponding 
socioties of the British Association at Bristol to 
use their best endeavours to promote museums of 
this type in their respective localities. 

Sir Henry Miers referred both specifically and by 
implication to the question of a site. Upon this 
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point much of considerable moment may be said. 
It is abundantly dear that a museum of the type 
suggested requires a considerable area for its 
effective display. The buildings cannot be dotted 
about indiscriminately all over the site. They 
should be arranged in something approaching the 
normal relation of buildings in an English village 
On the other hand, any incongruity in period and 
style should be obviated by siting or by screening 
The area available must therefore bo considerable 
A minimum of fourteen acres is suggested , but 
Skansen has sixty acres. 

As regards situation, if the museum ib to serve 
any effective scientific and educative purpose, 
obviously it must be readily accessible It should 
be in or near some big centre of population. This 
immediately rules out such a suggestion as the 
Forest of Dean, which had something to lie said 
in its favour on other grounds Chiswick House has 
the advantage of being within easy reach of central 
London, but,unfortunately,the grounds are largely 
given up to sports and the amount of land avail* 
able is inadequate. Tt has the additional dis¬ 
advantage that the buildings m which a part 
of the collections would have to bo displayed aro 
very definitely * period ’ buildings and of a type 
which would be incongruous with a folk collection 

It is generally agreed that London is the most 
appropriate centre for an English national museum, 
but here, if Chiswick Houso be ruled out for reasons 
mentioned above, at present only two proposals 
have come under consideration. Of these, one is 
that a site should bo obtained adjacent to the 
Zoological Six-icty’s new grounds at Whipsnade 
The distance—some thirty miles from London —is 
not so great an objection os might at first be thought 
With tho improved facilities for transport which are 
promised, Whipsnade will not lie difficult of aeooss. 
Further, the folk museum might count on tho visits 
of a considerable proportion of those who come to the 
Zoological Society’s grounds. Apart from tho set¬ 
ting it would provide, however, Whipsnade cannot 
vie with the advantages of tho grounds in Regent’s 
Park. The area of tho Royal Botanic Society’s site is 
eighteen acres, and greater than could bo obtained at 
Whipsnade except at a prohibitive cost; St John’s 
Lodge, a fine houso adjoining, is available for pur¬ 
poses of the smaller exhibits and administration, and 
provision could bo made for the continuation of the 
research work which is now being carried on m the 
gardens. If Mr. Lansbury’s desire is that the Royal 
parks Bhould be of lasting benefit to the population 
at large, oould any purpose more fitting be found 
than a museum of the people for the people -? 
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Quantum Theory. 

(1) Introduction. A Vilude de la mJcnnique ondulatoire. 
Par Louis de Broglie Pp. xvi+292. (Paris: 
Hermann et Cie, 1930 ) 8.) francs. 

(2) Einjdhrung in die WeUenmechanik. Von Prof. 

Louis do Broglie Uberaetzt von Rudolf Pounds. 
Pp. iv+ 221. (Leipzig : Akademischo Verlags- 
gosellschaft m b.H., 1929 ) 13-80 gold marks. 

(3) Rtrue.il d’exposda nr lea ondea et corpuaculea. 
Par Louis do Broglie. Pp. 81 (Paris. Her¬ 
mann et Cio, 1930 ) 20 francs 

(4) Quantum Mechanics. By Prof. Edward U. 
Condon and l>r Phihp M Morse. (International 
Series in Physics.) Pp xm +250. (New York : 
Mc( Jraw-Hill Book Co , Inc , London- McGraw- 
Hill Publishing Co , Ltd , 1929.) 16s net 

(3) Elemcntare Quantenmerhanik (Zweitcr Band 
der Vorlcsungcn uber Atommochamk) Von 
Prof. l)r Max Born und Prof. Dr. Pascual Jordan. 
(Struktur dor Matcne in Einzeldarstellungen, 
herausgegobon von M Bom und J Franck, 
Band 9) Pp. xi+43-f (Berlin • .inbus Springer, 
1930 ) 28 gold marks 

(6) La nouvcUe mfcamque dea quanta Par George 
Birtwistle. Traduction augments dc 4 appen¬ 
dices par les traducteurs M Ponte etY Rocard. 
(Collection do monograph ies scientiliques 6 trail- 
gisres publico sous la direction dc G. Juvct, 
No. 13.) Pp. vi+333 (Pans- Albert Blan¬ 
chard, 1929.) 76 francs 

(7) L’anctenne et la nouvelle throne dea quanta. 
Par Prof Eugene Bloch (('ours dc physique 
thdorique do la Faculty <i(-s Sciences de Paris.) 
Pp iv 1 417. (Paris Hermann et dc, 1930.) 
90 francs. 

(8) Atoms, Molecules and Quanta By Dr Arthur 
Edward Ruark and Dr Harold Clayton Urey. 
(International Scries in Physics ) Pp xvn + 790. 
(Now York: McGraw-Hill Book Co., Inc.; 
London: McGraw-Hill Publishing Co., Ltd., 
1930 ) 36s. net. 

T is now five years since Heisenberg made the 
groat advance in atomic theory by tho intro¬ 
duction of non-eommutative algebra, anil a few 
months lees since Bchrddinger gave the mathe¬ 
matical form to the undulatory conceptions of de 
Broglie At first the progress was so rapid that 
if anyone had been rash enough to compose a book, 
it would have been obsolete before it was in type, 
but during tho last year or so there has boon a lull 
in the developments. Tho consequence is a whole 
crop of books written by a number of authorities on 
the subject, some of which are reviewed here. 
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Before describing the details of these works it is 
of some interest to considtr what different types 
of presentation are possible There is first the 
historical This is probably the easiest to write 
since the succession of tho discoveries must always 
provide a possible order of treatment even though 
it may later turn out to have been an illogical one 
it is also a form that is acceptable to those who 
have themselves lived through the developments 
since it serves to give tht m pleasant n mimscences 
of dead theories On the other hand there is a 
suggestion in this treatment of what we may read 
m many industrial reports that much capital has 
been Blink m the present process and tho directors 
do not consider that it would be profitable to 
scrap the existing machinery even though more 
economical processes are already in existence 
Ihe historical method also has the disadvantage of 
tending to upset the proportions If it is followed 
here it suggests that the quantum mechanics is a 
small addendum to the theory of spectra whereas 
in fact tho theory of spectra should occupy about 
the same position in quantum mechanics that 
plane tary theory does in ordinary me chanic s 

Por the next generation there can be little doubt 
that it is no longer profitable to follow the historical 
method closely What is wanted is something 
like the dynamical text books which enunciate the 
laws of Newton without preceding them by an 
elaborate explanation of Galileos experiments 
There are still two choice* open according to where 
in the theory the emphasis is placed whether on 
waves or on particles Ihia is a matter of taste 
not of logic and there will protiably alwats bo 
adherents of both sides But wc may perhaps 
disc nminate between the tastes by an analogy from 
dynamics Do we regard as the ultimate fact of 
dynamics that a partic lo s accelerations proportional 
to the apphed force or that a dynamical system is 
a continually unfolding infinitesimal contact trans 
formation 1 I his is certainly an exaggeration of 
the distinction (and is perhaps a confession of 
partisanship on the part of the reviewer) but some 
writers do appear content to work out the relation 
of the new mechanics to classical Hamiltonian 
dynamics and leave it at that whereas others make 
the attempt to get down to more primitive pnn 
ciples like those of Newton Since atomio dynamics 
ought to bo more primitive than molar dynamics 
this last would seem to be the nght policy and the 
chief objection against it is that Newton’s First 
Law must bo replaced by a law expressing diffrac 
tion rather a sophisticated idea to take as an axiom 
So all we can say is that Nature itself offers us as 
No 3180 Von 120J 


starting point the choice between two sophisticated 
ideas that of diffraction and that of non commuta 
tive multiplication and everyone must ohoose for 
himself which he prefers 

(1) and (2) are respectively the branch and 
German editions of the work of L de Broglie and 
they naturally follow the line of his own work and 
place the emphasis on the waves Ihc book begins 
with his well known relativistic arguments and then 
passes on to Hamilton a association of dynamics 
with optica rhtro is then a good description of 
the general characters of waves leading up to 
Sohrodmgers equation A special feature is the 
detailed working out of the separate behaviour of 
amplitude and phase a separation that is not of 
much use in tho actual discussion of problems but 
helps m explaining tho relation of tho nt w mechanics 
to the old The book then deals with electron 
diffraction and so proctids to more complicated 
problems A few actual cases aro solved but for 
tho most part the work ih devoted to an explanation 
of principles including criticisms of those which 
have been tried and found wanting The index 
shows that there are only two references to the 
word matrix— trulj a striking difference from some 
of the other books under review A novice would 
s< aroely be able to start work on quantum problems 
without supplementing the present work by other 
n a ling but ho will gam insight into tho wave 
aspects and this will be a great help to him in 
getting a true and not merely a technical under 
standing of the subject 

(3) is a collection of five articles and addresses 
by the same author They are of a semi popular 
character and are a pic asant and instructive ox 
position of his general outlook on the foundations 
of atomic physics 

(4) The work by ( ondon and Morse is much more 
of a text book It has the admirable quality of 
making the subject look simple and straight 
forward and does not like many other works, 
envelop it in an air of subtle mystery After a 
general introduction it establishes Schrodingers 
equation and works out a large number of ex 
amples connected with the spectra of atoms 
and molecules Towards the end it explains the 
conceptions associated with matnoes this part 
is perhaps not quite so satisfactory as it pre 
sonts the theory in an earher form and one whioh 
has not been found the best We may also make 
another small onticism it is rather surprising to 
find electron diffraction discussed in the very last 
pages of the book instead of the first But these 
are minor defects and on the principle that the 
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learner wants much practice rather than much 
philosophy, the book can be strongly recommended 
as one which will give a very good working know 
ledge of the quantum theory 

(5) is a sequel to Born s well known book on 
atomio mechanics As suoh it is naturally concerned 
with the modifications of classical dynamics neccs 
sary in ordor to include the quantum thoory and 
indeed there is no mention at all of the wave 
equations As an essay in how far can be gone 
without tho use of partial difft rential equations it 
is brilliant, and contains full discussions of many 
probloms which have not been given e 1 m where, but 
as an exposition of the content of the quantum 
theory it must lie judged a failure Wc may even 
quarrel with the first word on the title page for to 
call tho work Elementare Quantenmcchamk is 
to give a very exaggerated idea of tho difficulty 
of tho other branches of tho subject The self 
denying ordinance which has excluded wave 
equations severely limits the book s scope for all 
continuous spectra aro bam d and eve n the radial 
quantisation of the hydrogen atom is a very trouble 
some business which can only bo done by Pauli s 
method a brilliant piece of work but one which 
can safely now bo forgotten In short the only 
atomic problems that can be tre ated really wc 11 aro 
those depending on the principle of angular momen 
turn But the book is to be followed by anothc r 
part in which the w av e methods are to be dove lojied 
this should redress the balanco and wo can only 
rc grot that tho two distinguished authors could not 
have issued both v olumes together 

(6) is the I rc nch translation of Birtwistle s wc 11 
known book which has alrc ady been noticed in the 
columns of Naiure (Oct 6, 1928 p 527) Ihcro 
are four appendices, added by tho translators on 
such things as tho magnetic electron and the theory 
of metals 

(7) Prof E Bloch has issued in book form an 
excellent series of lectures on recent physics It 
follows the historical sequence and traverses the 
whole field of recent experiments and theories 
photoelectric effect radiation periodic table and 
so on It thon turns to tho new mechanics and 
covers the whole subject again m historical 
sequence It does not go so deeply into tho matter 
as do the works previously noticod but m view of 
the considerable space devoted to tho description 
of experiments, that was not to bo expected It 
makes an admirable introduction to tho whole of 
atomio physics 

(8) Messrs Ruark and Ureys book, os its title 
implies, has a rather different purpose Whereas 
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the others stand for a now general dynamics, this 
is like a now astronomical dynamics, because its 
central interest is the stiucture of atoms and 
spectra Two thirds of tho book is concerned 
with tho old quantum theory, which still remains 
tho moat convenient way of summarising atomic 
structure < specially now that it is quite free from 
the confusion that used to arise in connexion with 
the txat t values of some of tho quantum numbers 
This is excellent and the only rcgrit we may feel 
is that the authors could not find room for suoh 
things as a fuller description of Hund s theory of 
thi ground state s of atoms 1 he last part of the 
book is devoted to the new mechanics and though 
it is jxrfectly Hound it seems a little out of place 
it is almost as though the Hamiltonian transforma 
tion theory were first introduced as an appendix 
to a book on the planets But no doubt something 
of the kind was me vitable for at the time of w nting 
thero was no book available from which this part 
of the xrgumc nt could be quoted 

It will lx- seen that tho new einentation of our 
physical lele as has leel te a great variety of opinions 
is to what are the mjst important parts of the 
theory there is no rcviower whose personal 
opinion wemlel agree with all of them but neverthe 
less they arc all to be we It omul Only so by a 
synthe sis of the conflicting opinions can we hope 
to arrive at a universally accejitablc view of the 
ne w dynamics C G D 


More Antarctic Meteorology 
Bntish Antarctic Expedition 1907 1909 Reports 
on the <Se irntific Ini estigations MiUorolojy By 

Dr Edward Kitson Bp 1HS (Melbourne 
(emncil for Scientific and Industrial Research * 
London Official Stentary Australia House, 
nd) 8s 

1HE Australian Dtpartmcnt of Scientific and 
Industrial Rtsearch has tamtrl the thanks of 
the stunt the world for its attion in rescuing dis 
cussing and publishing the metet rological results of 
Sir hi nest Shackle tons Antarctic I xpedition of 
1907 9 iho Dtpartmcnt was led to this good 
deed by tho nport of a committee n 1027 to the 
effeot that first t lass st it ntihr work by Australian 
invesligatois was sometimes in clangtr of being lost 
to subsequent workers owing to the impossibility of 
securing its publication Why the records kept 
so conscit ntiously and so laboriously on tho Nimrod, 
at Capo Roy ds and on the magnetic pole and south 
polo journeys have hitherto remained undivulged 
(save for bntf summaries in " The Heart of the 
Pl 
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Antarctic ), is not clearly explained They appear 
to have been left in Australia or New Zealand on the 
return of the oxpodition and we are glad that the 
participation as obs< rvers of bhaekleton s Australian 
associates has made it possible for their government 
at last to publish the n suits We are grateful to Sir 
Edgeworth David of Sydney and to Sir Joseph 
Kinsey of Christchurch N Z for their acknow 
lodged share m enabling Dr Kitson to prepare the 
observations for publication and to show the bearing 
of the expedition s results on the meteorology of tho 
Antarctic region and of the southern hemisphere 

This Dr Kitson has done with the skill and oaro 
to be expect* d from tho director of the New Ze aland 
Meteorological Service equipped as he is for the task 
by a lifelong experie na of Australian meteorology 
The delay of twi nty years m publication deprived 
Dr G t Simpson of much important information 
which would have facilitated Ins great work on tho 
meteorology of Scott s last expedition but on the 
other hand it has enabled Dr Kitson to make use of 
that work and cf the labours of Mtmardus on the 
observations of the Gauaa expedition thus focusmg 
attention on the problems dealt with by those 
masteis c f meteorology 

The period covered by the observations at the 
land station at ( ape R 1 yds on M Muixlo Sound was 
from March 1008 to kthruary 1009 midw ay m time 
botwten the Ihtroi ery and the 7 erro Nova expedi 
turns in tilt sanu re gion The data are set forth m 
tables of hourly value of temptrature and two 
hourly a aluc s of pressure w md and clouds Tern 
peraturts art given to whole degrees 1 ahrcnheit a 
sensible saving of space foi fiactions of a degree 
aie meaningless on spirit tlurmomtttrs read in 
tlio conditu ns of Antarctic observing Humidity 
observations oceumulatttl h iurly with infinite 
trouble have only been summarised in monthly 
means the manifold unct rtainties of wot bulb 
readings lielow the fm zing point not justifying the 
labour of dotailt d discussion 

It was natural for Dr Kitson to discuss his n suits 
with particular leference to Dr Simpsons gnat 
mcmt it and the n< w data have suggested mon than 
a few frank criticisms of tho earlier discussion to 
some of which there may possibly bo occasion for 
rejoinders Dr Kitson considers that his data 
throw doubt on tho n ality of the diurnal variation 
of tempeiature in the winter months detected by 
bimpson It appears also that Scott s station at 
Capo Fvans was less influenced in its minimum tem 
peraturobythe cold layer than tho Ihwovtry winter 
quarters thirteen miles further south or Shacklo 
ton s station at Cape Royds six miles farther north, 
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a somewhat surprising result whioh is explained by 
the position of the Cape Evans thermometer screen 
on a slight elevation Dr KitBon brings out the fact 
that the cold layer of air streaming off the Bamer 
and down the mountain slopes was more pronounced 
on the Burface of M Murdo Sound even when free 
from ice than at the Bhore station wht re turbulence 
cauaod by tho descent of cold air from the slopes of 
Mt k rebus produced mixture and so raised the 
temperature 

Dr Kitson s mam contribution to Antarctic 
meteorology seems to be the elueidation of the 
phenomena of the cold layer and the katabatic 
winds associated with it He recognises the power 
of chilling by radiation and by contact with a cold 
ice surf act to produce a layer of intensely eold air 
on the Barrier or on large ice floes ft cl by tho descent 
of cold air from the Plateau under tho influc net of 
gravity He does not however bco m this action so 
dominant a factor in the general circulation of the 
atmosphere as Prof Hobbs claims for it or as Sir 
Napier Shaw is willing to concede He inclines to 
the belie f that this eold lay c r remains apart fiom the 
system of air circulation produced by balanced 
forces He considers that the polar antioy clone if 
such a term is applicable is confined to the cold 
layer which he thinks can never exceed a kilo 
metro in thickness and that above it there is a polar 
cyclone play ing its full part in the normal circulation 
of the earth s atmosphere This is very like the olel 
view put forward anel upheld by Buchan on the basis 
of his Ben Nevis discussions that every sea level 
anticyclone has a cycle ne riding on its back 

Dr Kitson lays stnss on the parallelism of the 
Antarctic pressure waves with the sequence of 
piebsuro changes in Australia suggesting a close 
relationship between the two In bis discussion 
of the general problem of southern hemisphere 
meteorology he travels somewhat far ftom Cape 
Royds and the Nimiod and lands himself in the 
rathe r dazzling region of sunspot cycles 

Dr Kitson urges the imp irtance of establishing 
permanent meteorological stations on the Antarctic 
continent as the variability of e lunate from one year 
to another is greater there than in temperate rt gions 
and a long senes of observations is necessary in 
order to amve at normal conditions On the other 
hand he wisely deprecates the somewhat rash 
assertions that have been made by the promoters 
of Antarctic expeditions (not we behove, by 
meteorologists and geographers as ho implies) that 
results of practical importance to temperate 
countnos will immediately follow the establishment 
of meteorological observations in the Polar regions 
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All climate, he recognises, is due ultimately to the 
circulatory movements of the atmosphere as a whole, 
and every addition to our knowledge of the whole 
must increase our knowledge of every part. To this 
extent and no further can the establishment of now 
stations in the Antarctic be of practical benefit to 
humanity. 

When the results of the Byrd expedition arc avail¬ 
able, and the long-lookcd-for observations on the 
Endurance in the Weddell Sea are made public, 
there will be a mass of Antarctic meteorological 
data which may be worth the while of a meteoro¬ 
logist of the first rank to discuss on its merits, w ith- 
out worrying about the views of earlier investigators 
or endeavouring to penetrate the precise meaning 
which they have locked up in such terms as wave, 
stroph, cyclone, and anticyclone. 

Hugh Robebt Mill 


A Chemical Engine. 

Die chemiachen Vorgdnge tm Muaktl • vnd ihr 
ZusammenhangmilArbettaletstung und Warmchtld- 
ung. Von Prof Otto Meyerhof (Monographien 
aus dem Oesamtgcbict (ler Physiologic dcr 
Pflanzen und dcr Tiere, Band 22 ) Pp xiv +3150 
(Berlin. Julius Springer, 1330) 28 gold marks. 

N the course of evolution, animals have hod to 
solve some exceedingly difficult problems of 
engineering, one of them, perhaps the most fascinat¬ 
ing for us to study, was the elaboration of an internal 
combustion engine, made chiefly of water, w orking 
lsothcrmally and without serious deviations from 
neutrality. Thu only ultimate source of energy 
in this world is the solar radiation, but the higher 
animals avoid part of tho problem by utilising the 
energy stored in the organic compounds which the 
plants synthesise with the aid of the sun’s radiation. 
For these animals, therefore, tho problem is to 
convert tho potential chemical energy of tho food 
into useful mechanical energy in the limbs. The 
engine which does it is tho skeletal muscle Tt is 
not difficult to obtain mechanical energy from a 
fuel, given adequate oxygon—oven mail can do it— 
but muscle has a further remarkable property • 
even though it depends ultimately on an oxygen 
supply, it can work without oxygen for a consider¬ 
able time. Tho sartonus muscle of a frog may be 
isolated and kept in pure nitrogen - it will then 
perform enough work to lift itself to the top of a 
mountain before it is exhausted. How is this done ? 

Prof. Meyerhof’s book contains the answer, so 
far as we know it, in 318 pages of small print; and 
it iB a matterforcongratulationthatho has managed, 
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by skilful division and subdivision of the Bubjeot, 
to do it in so Bhort a compass. For this is no 
elementary bird’s-oye view, but a detailed account 
of tho present position. The book contains ten 
divisions dealing with such aspects as respiration, 
metabolism, the chemical phenomena of activity 
in relation to tho thermal and to the mechanical 
phenomena. Bach of these is subdivided and again 
subdivided. Thus we And tho topio of lactic acid 
production by minced muscles from added carbo¬ 
hydrates dealt with under III B 1 6 , and tho re¬ 
lation between phosphagen breakdown in activity 
and tho chronaxie of tho muscle under II D .3 e. 
Section II A 2 u« deals with the dissociation 
constants of the hexosephosphono esters. The 
list of contents is classified in corresponding detail. 
This arrangement, backed by an 8-pago subject 
index, makes the book an excellent work of refer¬ 
ence , yet this is accomplished without sacrifice 
of interest, for despite the detailed ‘ cataloguing ’ 
the text reads quite continuously Matters of 
historical interest are referred to where they are 
appropriate, but no attempt has been made to give 
the full history of the subject. 

The last four years have been particularly rich 
in discoveries in this field fucts have accumulated 
sufficient to overthrow the theories current m 1926, 
but insufficient to form the basis of new ones. 
Lactacidogen is gone: it turned out to be pyro¬ 
phosphate. Most of the ‘ inorganic ’ phosphate 
of muscle is now known to bo organic. Moderate 
activity m the absence of oxygen no longer makes 
a muscle acid—it now becomes alkaline or does not 
change at all Lactic acid no longer initiates con¬ 
traction , for a muscle may give twitch after twitch 
in nitrogen without any lactic acid accumulating. 
True, the muscle has been poisoned with lodoocetie 
acid, but it is not to bo supposed that the muscle 
has invented a brand-new mechaiusm on the spur 
of tho moment The situation disclosed by Prof. 
Meyerhof in this book is indeed cliaotio 

A considerable proportion of Prof Meyerhof’s 
theoretical treatment of the subject deals with the 
origin of tho 370-400 calorics of heat which accom¬ 
pany tho formation of each gram of lactic acid in 
the muscle, and here we are moved to voice a pro¬ 
test. The heat of formation of lactic acid from 
glycogen in dilute aqueous solution may be cal¬ 
culated from tho measurements of different workers, 
and it comes out to anything from 180 to 235 
calonos per gram of lactic acid. The uncertainty 
is chiofly duo to the discrepant values for the heat 
of combustion of glycogen. Tho heat of neutral¬ 
isation of lactic acid may be anything from 20 to 140 
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oalonea according as we use buffer salts or proteins 
for the neutralisation Thus the combined heat 
of tho two reactions may bo anything from 200 
to 375 calorics—anything from one half to the 
entire heat actually observed to accompany tho 
process in muscle Tor reasons which he gives 
in tho text Prof Meyerhof takes the value 290 
oalories but wc feci that no amount of logic 
will compuisatc for uncertainty m the primary 
measurements 

The text includes 20 tables and 06 diagrams 
Ihe printing is well done on good pajier but tho 
binding is bad There are two bibliographies 
one contains 125 references to work performed m 
the authors laboratory and the second contains 
296 refert nccs to other work There exists at the 
moment no treatise on muscle chemistry in any 
language so complete and up to date as tins liook 
Phi rip Ecolkton 


Our Bookshelf 

Annulea de l I unlit ut Henri Poin/nrt recueil de con 
fercnces el mhnoirea de colcul des j.robibihtei et 
physique thionque Vol 1 base 1 Pp 74 
(Pans Lcs Presses Umvcrsitaircs (lc lianci 
19 k)) 25 francs 

Ihf Henn PoincartS Institute invites leading 
scientific workers to lecture ou recent progress in 
mathematical phyHics The Annaloa of which 
the first number has just appeared will contain 
a h reach translation of these lectures In the 
resent number we have Finstem on the unitary 
old thiory C Or Darwin on the wave theory of 
matter and l ermi on the theory of radiation 
Ernst* in s he turc is addressed to mathematicians 
m thi hope of interesting them in a theory as yet 
very incomplete but offering magnificent possi 
bilitics of development He cannot account for 
oertam identities that he has eliscovcred and ho 
appeals to geometers to oome to his aul 1 here is 
no possibility of verifying tho theory by expen 
ment until a certain mathematical problem has 
been se lveel 

Problems in quantum theory can be tieateel by 
the wave mee hanies of do Broglie and Schr xlinger 
or by more abstract methods based upon the 
general theorems of analytical dynamic s Darwin 
considers that wave methods have the advantage of 
enabling one to deal intuitively with phenomena 
too complicated foT mathematical treatment The 
object of his lecture is the development of this in 
tuitive power 

In the third lecture Terrai Bhows how a uniform 
method can be applied to problems of interference 
and of tho Compton effect of which the first set arc 
usually treated by classical methods and the second 
by quantum mechanics Tho starting point is 
Dirac a concept of the atom and radiation as form 
ing a single system the energy of which is the Bum 
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of three terms due respectively to the atom alone, 
to the electromagnetics field and to the interaction 
of the two 

luture issues will contain lectures by Bom 
Debye de Donder Kostitzin Levy P6lya and 
Voltcrra H T H P 

The Magneto Manual a Practical and Qen 
end Reference Work for Automobile Engineers 
Aeronautical Fngineers Mechanics Apprentices 
Chauffeurs Car Owners etc, By H R Lang 
man (Lockwood b Manuals ) Second edition 
enlarged Ppxn+246 (London Crosby Lock 
wood and Son 1930 ) Is 6d not 
In many internal oorabustion engines the ignition 
of the explosive mixture w effected by means of an 
elootnc spark which is produced by a small machine 
called a magneto Ihe great demand for these 
machines for motor and aero engines has lod to a 
very close study of the pnnoiplos on which they 
work and this has n suited m great improvements 
m their design This book will prove useful to all 
engaged m motor engineering The author wisely 
docs not describe the functioning of any particular 
type of magneto but confines himself to general 
remarks and a description of tho outstanding 
features of the best types m everyday use The 
trend of mvcntie n and industrial activity is m the 
direction of perfecting old types rather than tile 
introduction of new types In this edition a useful 
ehapter has been added which given a wimple dc 
sonption of the theory cf the high tension magneto 
Many ske tches are given depicting common faults 
iheso should prove a help to driver owners of cars 
m maintaining their magnetos m good working 
order The neon gas spoik tester the working of 
which depends on tho low elictnc strength of neon 
is described 

Metalliferous Mine Surveying By Thomas G 
Han ton Pp xn+224 (London Crosby Lock 
wood and Son 1930 ) 15s net 
Thf fundamental problem in mine surveying is tht 
connexion between tho surface and underground 
surveys and their relations to the boundaries of the 
property In this book which unfoitunately the 
author elid not live to see published a successful 
effort has been made to present clearly and accu 
rately modem methods of mine surveying with 
special reference to the correlation of the various 
parts of the work involved Careful and practical 
descriptions of the instruments used arc given 
followed by details of survey practioe and methods 
of preparing plans and sections and written records 
Later chapters deal with stope surveys estimation 
of ore reserves and boreholo surveying The whole 
treatment is well proportioned clcarlv written 
effectively illustrated and copiously provided with 
examples and calculations Colliery surveying ib 
not spccifioally dealt with but the metalliferous 
mine surveyor has here a thoroughly up to date 
guide to all tho leading features of his varied pro 
fes8ion The work was written by an Australian 
surviyor who had a wide experience and his book 
represents the successful accomplishment of a diffi 
cult task 
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Letters to the Editor. 

The Kditor dote not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to comsjtond with 
the writers of, rejected manuscripts intended for this 
or any other part of Naturk No notice is taken 
of anonymous communications ] 

The Micelle Structure of the Wool Fibre 
1 hr real existence within tho wool fibre of rmeellt a 
which are impervious to water molecules anil <lye 
stuffs has only occasionally been suggested 1 and 
never demonstrated lwo independent bins of in 
aestivation liave recently convorgod, not only to move 
the existence of micelles, but also to give some liloa of 
thoir shapo and dimensions, and the inannei of attac k 
by certain leagenta In an earlier paper * I was able 
to show that the sire of the capillary spaces in the dry 
wool fibre is of the same order as tho hngth of the 
n propyl alcohol molecule Whoioas wool flhrcs in 
methyl alcohol and ethylene glycol aie easily exten 
uble in butyl and amyl ulcohols they resist extension 
to a dogroe closely sundae to tliat < f tho perfectly dry 
bbro When howevei the higher alcohols uro mixed 
with methyl alcohol or ethylene glycol these lattu 
-eagents enter the fibre and cause it to swell, opening 
tho pores until they are ablo to admit tho laigti 
noleoules 11ns is well lllusti atod by a comparison 
it the piopeitios of wool fibres in octyl alcohol ethyl 
me glycol and mixtuics of tho two The potential 
morgy necessary to extend fibres 30 per cent of their 
engtli in tho various media at 22 2° C was determined 
md typical n suits are eju ited below 

MoUunl I^t ntt I tnrn-v 

Octyl alcohol 5 1" *10* 

h th vl< at glycol I 6 i 

1 tliykne glycol octjl alcohol 1 72 

Ihe molecular concentration of cthylone glveol in 
ho above mixtuie with octyl alcohol was only 60 8 
ler cent, and sinco the propel ties of tho fabie m the 
mixture are almost identical with those m othylono 
glycol alone, it seems clour that the pores of tho swollen 
ibre are suilicic ntly large to admit tho octyl al< oliol 
noleculo 11ns gre at increase ui port si/o is m striking 
contrast with tho small increase in the ovei all dimon 
lions of tho Abie dwelling is greatest m water but 
avon in tins case the increase in length of tho dry fibre 
is only 1 1 per rent and the increase m diameter about 
18 per cent Ihe to existence of a large increase m 
ooro sire with a small meieaso in cross sectional aiea 
vfforda a ci itical pi oof of the existence within the hbie 
if micelles wliion are relatively, it not entirely un 
lervioua to molecules os small as the water molocule 
It hits been found possible to oxtond the pieceding 
argument to give a moasuie of the thickness of the 
mcelles Determinations of tho potential eneigy 
required to stretch fibres were made in a sorioe of 
mixtures of methyl and octyl alcohols In the legion 
if low concentration of methyl alcohol, tho woik re 
pared to stretch fibres at first doc reused slowly with 
increasing concerntiation of methyl alcohol as would 
be expected by analogy with the propel ties of wool 
fibres in atmospheres at various relative hnmiditios 
When, however, the concentration ot methyl alcohol 
was great enough to produce a suflicient degroo of 
swelling, octyl alcohol moloc ules could gam admission 
bo the fibre, causing an immediate fall in tho resist 
Mice to extension Determinations of tho uicroase in 
Jiameter of wool fibres m the critical mixture recjuired 
to admit ootyl alcohol, combined with tho fact that 
the pore size must have been increased by the* diffor 
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enoe between the lengths of the n propyl alcohol and 
octyl alcohol molec ules, indicate that the thickness of 
the mu ollcs must be of the older of 200 A Knowing 
tho mciense m dmmetei of wocl fibres in water, and 
making use ot the piec eding deft i ruination of micellar 
thic kness, it can be shown that the jams size m fibres 
swollen ui wator is of tho older of 40 A 

1 tom a c imjtunson of the changes in the elastic 
pioporties and m/e ehatac toiistics of wool fibres 
with wator adscrption I have previously deduced 1 
that the micelles must lie long m comparison with 
then thickness Discrunm ition be tween the possible 
shajics which will fulfil turn requirement was made 
jiosHihle from nhBeivations on tho afhnity of sodium 
sulphide treated wools fot water Known weights of 
purified Cotswold wool wore tieatod with sodium 
sulphide solution for different times the loss in weight 
being in each cose ascertained after removing ad 
sorbed sodium coin]wunds by prolonged washing in 
diHtillfd watei ihe ami ninth of water adsorbed by 
the dry trouted and untieatcd wools wc i« then deter 
mined at vancms humidities A few typical results 
Hro givin in the following table tho different wools 
being distinguished hy indieatmg their loss m weight 
after rcacti m with sodium sulphide 


len 1 1IRP by Welgl t f Water a 1» rl lly 



1 W >>ls 
67 o low 


fl 80 0 77 b 7 ) 

17 00 16 82 16 04 

24 8 t 24 "> 2b 01 


It is a highly significant fact that wocl tnated with 
sodium sulphide untd the loss in weight is as high as 
*57 per cent should show almost exactly the same 
affinity tor water as untieatcd wool In view of the 
I roved existence of micelles whu h are impel vious to 
water there can bo only one jxissible explanation of 
the results that the ratio ot suifaee to muss remains 
unaltered with loss in weight t ombming this re 
epuromont with thou indicated above it becomes 
i Icar that tho most piuliublo shape of tho micelles is 
tho lamella and that attack hy sodium sulphide is 
largely c onhned to tho edges, leaving the suifaee mass 
ratio sonsibly unaltered In addition these observe 
tions indicate that tho disulphide link in wool which is 
the point of attack by sodium sulphide must lie in a 
plane making an obtuso angle with tho largo faces of 
the micelles Finally there is now an obvious ex 
planetion of Mainotts* oliservation tliat treatment 
of hair with sodium sulphide until it shows a 26 per 
cent loss in weight leaves the mtio of the nitrogen 
and sulphcu contents unaltered 

T 14 Spfakman 

I lie I mversily 
1 oeds Sept 27 


r 49. 2 oo r loin 
*oc he ai loio 
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Hyperflne Structure in Some Spectral Line* from 
Highly Ionised Atoms of Thallium and Bismuth 

In working with spec tra in the extreme ultia violet 
at tho physical laboratory in Uppsala I liave been 
able to observe a hyperflne structure in some spectral 
lines in the n gion 1400 800 A Tho lines investigated 
are due to higher ionisation stages of thallium and 
bismuth b oi thallium, hyperflne struc ture has been 
measured Iteloie in the are spectrum and in the fust 
spade spectrum, and for bismuth, in the arc spectrum 
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The fin on now obseivcxl have in some cases much larger 
wave number differenced than any before measured 
The spectrogi aph is of the same tyjte as two others 
designed by Prof Siegbahn and described in other 
places 1 It has a concave speculum grating with a 
radius of I 5 m and 1060 lines/mm 

The method with grazing incidence is used and the 
angle of inc idence is about 7° The disporsion at 800 
A is 2 6 and at 1400 A J 4 A /mm 
The spoctiograph has a volume of about 30 lit and 
the vacuum is obtained by two Siegbahn molecular 
pumjis m parallel backed by an oil pump As light 
source is used a condensed spark with a condonser of 
about 0 3 nY in paiallel w ith the spark The charging 
c unent for the condensers is rectified by a konotron 
It is possiblo to mousuie these small separations 
only when nanow lines of the piopet intensity are 
obtained It is therefore necessary to work with 
a very nanow slit and use different nxjiOBuiea for 
different lines 

Ihe |K>shihlu errors in wave length ehffe lene ese aie 
estimateel to abeiut 0 01 A whieh c oriesponcls to 
1 cm 1 in wave number 

Tablo 1 gi\es the separations of some ptevions 
classifies! lines in Tl 1U * and II IV i Some of these 


Tabu I —Thau.ii m 


I 

A (A) 

A A 

A tin 

11 uwlOoation 

7 7 

1266 11 

0 103 

6 4 

Ill p*i» 

7 7 

1337 19 

0 000 

34 

IV AO, p’P, 

2 t 

1308 08 

0 077 

4 1 

i\ «U2, P *r, 

4 2 

U7f <,2 

<1 006 

JO 

iv ** 22 , p a n t 

7 7 

1 177 75 

0 012 

4 7 

IV AO, p»P, 

7 7 

1404 60 

0 005 

18 

IV ]*h t 

23 

141201 

0 004 

47 

IV *»/), p»P, 

1 .1 

1414 71 

0 070 

3 4 

l\ a'l), fPD, 


J hr \alu «< f the » ivr U ngtha are from Carrol > • me i 


lines aro seen on the magnifies! plates raptocluced in 
tig 1 

Oio separation measured fot the level 6 2 S| of 
11 III is 6 4 cm 1 Iiom the spoetuim of 11 II 



Bacher and Goudsmit 4 have ealculateel a value 
between 7 and 8 for this level 

lable II and tig 2 give the separations of four 
lines in the spectrum of bismuth two doublets and 
two triplets lhe two triplets are classified by Lang * 
in the way given in the table as belonging to Bi III 
With respect to the fine structure, it waiuld be very 
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strange if this classification should prove to be 
coirect 

According to Bacher and Goudsmit s theory, if the 


I abck II -Bismuth 


I 

A (A) 

AA 

A,om 

ClaanHcatlon (qmatkmed) 

8 8 

864 0 

0 002 

12 0 





0 064 

03 



2 2 3 

1103 4 

0 085 

70 

TII b«*flpP, 


10 10 

1130 4 

0 170 

13 4 





0 126 

7 3 



6 5 5 

1117 1 

! 

OOUO 

57 

III b«*6 pP, 

bamD t 


The wavelingtla ere laluilatel from re term l line* ol oxygen 
nitrogen and carbon 


splitting of the tuplct is clue to ono lovel only, it 
must lia\ 03 1 Since the nude us quantum numbei 

I 4J tor bismuth then the resultant I 3J 4J, 
5J lhe ratio of the separations m tho triplets would 
he expected to be 11/9 1 22 



bor tho measured triplets the ratios aro 1 32 and 
1 28 and tho separations within the eirors of measure 
mont aio the same though the large! separation for 
one is towaid long ami for tho other toward shoit 
wave lengths One would thou t \] oet them to coiro 
s|>ond to transitions Is tween b a 6 3 ) ’/*,[( 6 a 6 pi),, 
(loudsimt s notation] and a more stable teim 6 a* *b # 
and a less stable teim for example, 6 a 7 a ‘S B 01 
8 p* teim 

It can bo expocted that the possibility of measuring 
the hyfieifme stiuctuie in these regions will prove 
to be a good tool foi classifying spectia from some 
highly lonisod heavy atoms This aid is much needed 
In general, lines ftom many different stages of loniaa 
fion are mixed together and the possible error in 
wave number increases tepidly as the wave length 
decreases Gtjstaf Ahvidsson 


lhe Physical Laboratory of the 
University of Uppsala, 

Aug 20 


< rricaon and fcdltn text / J‘*v« 69 608 1030 Krik Bkefors 
Pliant Ztxlaehr St. 737 1930 

1 McLennan McLay Crawford Roy Sot Pm A 118 80 

• J & Mack Phya Pet *4 17 1920 X B Bao Phyt See 
Prot 41 361 1020 


• 8 Goudmnlt B t Bacher Phyt Par 94 1304 1022 

• B J tang Iky Pea 8* 737 1928 

• A Carrol PAH Iron*, A US 878 1028-26 
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Rate of Growth of the common Starfish, 

Asterias rube ns 

In the course of a study of the growths on the buoys 
and beacons in Liverpool Bay marking the entrance 
to the Mersey Fstuary, young Astenas rubens have in 
nearly all oases been found clinging to the undersides 
of those structures There is no doubt that theso 
starfishes have settled as larvae m this position and 
have grown tn ntu by feeding on coexisting mussels 
{MiftUus eduhs) which have always been found ui 
abundance As definite observations on the rate of 
growth of the common starfish are necessarily rare 
and difficult to obtain, the following arc of interest 
On May 30, 1930, the black beacon 07 from the 
Queen a ( hannel was dry docked and examined and 
found to ho c arrying a largo numbei of young Aeteruis 
rubens About 1800 of these were c ollooted pn sc rvod 
in the laboratory and afterwards measured to give 
tlie graph shown in h lg I 1 he measure ment adopted 



to give a c ritonon of size is the length of the straight 
lino joining the tips of altc mute arms The modal 
value ui big 1 is nearly 4 0 cm while si/o ranges 
between 7 mm and 9 4 em and the mean value is 
4 2 < in In life theso spec miens would measute ill 
repose about *5 mm more cm the avuoge \s the 
buoy Q7 was placed on station on April 3 1920 the 
greatest ago of these Ashrini is about 13 months 
The actual ago is however lather less Post larval 
Astenas of only a few millimetres woro obtained ui 
1030 on a buoy (( 8 black) oil luly 2i and rather 
larger sizes in great quantities on othti buoys at a 
late r date thereby proving that sc ttk mont occ urs ui 
this stage and giving also an indication of the date 
of settlement 

If post laiva bo asaumtd to settle in general on 
buoys fiom about Tune onwaids, then it is soon that ii 
imputation of Astenas may attain a maximum size 
of about 10 cm and u mean of 4 0 cm in loss than 
one year But as AsUnas probably spawns lound 
about April in this locality, the actual ago (from the 
tune of fertilisation) of thoso small starfishes is approxi 
mately one year Jt is an extieincly interesting fact 
that minute post larval Alytilus were obtained on 
anotlior buoy (03 black) on Time 27, 1930, at just 
about the right time to servo as food for the growing 
baby Anteruu The tatter have not been observed 
actually eating the post larval mussels, but there can 
be little doubt that this is the source of their susten 
anee Young mussels were probably also largely the 
food of Echinus mthans taken from the bottom of the 
Bar lightship along with 15 cm Astcnas rubens, largo 
mussels, medium Actinoloba dianthus and other forms, 
also on Tune 27, 1930 Thoso Echinus, it may bo 
noted, were mostly the long spined variety, and were 
similar m this respect and in size to those obtained on 
the coal hulk London City (see Nature, 111, p 148 , 
1923) As these sea urchins could only attain access 
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to the bottom of ships by the settlement of larval 
forms, and as this lightship was put out on Nov 22, 
1927 their age as well as that of the larger Astenas, 
is not moro than two yeais 

We aie greatly indebted to Capt Mace and Mr 
A L llulme of the Mersey Docks and Harbour Board, 
who kindly supplied information regarding the records 
of the buoys mentioned above J H Orton 
T 11 ERASER 

The 1 nivorsity Liverjiool Aug 28 

Depredated Morphology 

In a roeont levuw (Natlre, Sept 8 p 341), Prof 
Elliot Smith repioves at some length an anonymous 
gioup of ronteni[K>rary biologists whose attitude 
towauls morphology is one ot ill concealed contempt 
Escaping the discipline which alono attends the labon 
ous dmdgeiy of morpliologu al research they pour 
contempt on that field of biology which in tho past, 
lias yielded all out richest fiuits how biologists will 
itad Piof 1 Hint Smiths lemaikx unmoved Some 
will lcam for the first time that there is a race of up 
atarts presumably exjKrimontal biologists who not 
only ignoie but also cli spise the foundations of their 
own beliefs Others— peihaps no insignificant minor 
ity will learn with dismay of the gnat gulf which 
protects the tine morphologist fiom the taint of ox 
pcrimental conuption 

I vcntuie to think that tho picture is not quite so 
dark as l*iof h Hint Smith has painted it Whether 
w< use a macerating pot r an \ lay for tho study of 
amnialfoim the „oal leinninsthc same—to show how 
tho eoni|xmont mils ot an animal (whether they bo 
tallies or molecules) an so shaped and so orientated to 
one anotlic i as to torm a living organism i apahlo of 
mule igoing evolutionary change To this end tho 
morphologist (in the classical sense) lias contributed, 
and is continuing to contnbiito a mum complete 
iccord of conetated facts than Ins > ounger colleagues 
m expoitncntnl laboratories cun hopo to do foi many 
years to ccnie Nevertheless the final goal will not be 
leached by theso who lcstnct then conceptions of 
animal life to tho facts lovealed by a Mcalpel and a 
miciotome or lq tli >se wli > ignon all knowledge ot 
the anatomical sciences l ntil wo can add to such 
foe ts as are descnbed in Prot Loodiich s distinguished 
volume a knowledge of the foim and mochauism con 
ccnlccf within a must lo fibro and a gamete tho thoorios 
of the evolution ot the \« itchrati skoloton will neccs 
snrily remain vague and unsatisfying to c« rtam types 
of mind 

1 acts of roal biological sigiutic unco me drawn from 
an over widening field and then is an inevitable tend 
ency to specialise m appaitntly unrelated tomtoiies 
To somo extent tins is inevitable but whether we 
regard an organism as an intiuati juoco of molecular 
machineiy oi wlie thci we prefer to examine the brain 
with a hand lens it scarcely seems necessary to allow 
our prodiloctinn foi one or other j nnt of view to 
imply a negation oi an implied c uticism of the other 
It is just as inconsistent to ignoie the morphological 
significance of experimental data as it is to study the 
behaviour of an oiganisin without icfeience to its 
form or evolutionary history If experimental bio 
logists are too fond of looping tho loop 1 , it w equally 
truo that morphologists aie not dutmc lined to creep 
about on all fours 

It is to be hoped tlist oxjierimental biology will 
never be regarded as the antithesis to morphology 
1 hei e w no intrinsic virtue in experiment—it is solely an 
additional weapon of biological armament The very 
name oxjxnunental is a misnomer and might well 
be replaced by analytical , for this at least indicates 
an attitude of minil of those who attempt to analyse 
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living phenomena in terras of matter and energy, 
and who try to regard experiment and observation 
with strict impartiality The only diffeienco between 
such misguided folk and Prof h lliot Smith a declining 
band of faithful warriors lies in the belief that the rich 
harvest of classical morphology would provide more 

S atable tood, for the young, it leavened by a know 
He of physiologic al facts 

It is ilepieasing to think that a study of living 
organisms inevitably ontads severe mm photophobia 
and that the only cur t is a return to tho dead In 
spite of anxious and widespread inquiry I have 
faded to discover any genuine case of tins unfortunato 
disease , perhajis it only affects the very, very young 
T Gray 

King s College, Cambndgo 

Ovovivtparlty In Sea-Snakes 

Ma Shudui s note on viviparity in the sea snake 
( Laticnudn colubrinn) in Naiurk of Aug 30, p 312, 
needs some onmraint My statement (which he 
quotes) that all sea snakes are viviputous was not a 
roiteiation of that of previous authois hut a ton 
hrmation based upon peisonal knowWdgo <f tho 
group In the light of fix sh infoimation howivei 
it requires Homo qualification 

The recent mvoxtigatinns of Miss Wcokes have 
shown that true viviparity with tho foiinntioil of a 
lacenta, fust dost idied in ( halndta hv Ciocomitu in 
891 occ uiR in some Australian lizards (Lygonoma and 
2 thqua) and snnkc s (Dcmncmw) and it would lie well 
in future to restrict the teirn vivijiarous to those 
species in which some form of placentation cun be 
shown to exist Whc ther tho sea snakes ntt truly 
viviparous or not is unknown but that the majouty 
of the species of tho subfamily Hvdrophunffl { loduie 
their young ahvo is a well establishes! tact All the 
members of that group are stuctly aquatic in then 
habits and never seok the land and no otlioi form 
of ropioduction then foie sums possible for thorn 
With the Loticaudmw genera with bre ad vontial 
shields and jiartly termstnal liabits, it is different I 
have rocintly exanunod a specimen of 1 atienuda 
colubnna with well developed embryos enclosed in a 
thin semi transparent covonng, and also an example 
Axpyaurua eydoun with young less well develcqied 
and enclosed jn a thicker capsule irom their 
jioaition in tho body of the mother it was evident 
that they were not yet ready foi expulsion anil that 
further development would have taken place before 
they were discharged These species, therefore, ap 
pear to bo ovuvivipaiouR 

1 ho c ggs laid by Mr fwnedlcy s snake are no doubt 
similar to those deposited last month by the same 
species of snako in the 7oological hociety s (larelonB 
m T ondon and whic h are- in view of whut has just 
been stated eggs that have boon prematurely laid m 
consequence of captivity The fact that they wore 
laid ono by one at intervals of a few days supports 
this conclusion Malcolm Smith 

Lond m, Sept 7 

Measurement of the Heaviside Layer Heights 

It tho carrier wave of a wireless transmitter lie in 
cieasing steadily in frequency, then a given receiving 
station will m general pick up two waves differing in 
frequonc y One of these waves will have icac lied the 
receiver by the shoitest jiatli along the ground, while 
the other will arrive after having suffered reflection 
at the Heaviside layer After rectification these two 
waves will give nso to a beat note m the receiver 
It is possible to anatigo that this note shall have on 
audible pitch, and a determination of the latter may 
be used to obtain a measurement of the height of the 
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layer The resulting method possesses some advan¬ 
tages Biich as simplicity, and is besides adapted to 
tho obtaining of continuous recoids 

In practice, it is not possible to continue increasing 
tho cainor frequency indefinitely, but thw difficulty 
is overcome by alternately increasing and decreasing 
the frequency many times a second, the rato of in 
crease tiding constant and equal to the rate of de 
crease It is evident that, corresponding to tho change 
ovor flora increasing to decreasing frequency at the 
transmitter, there will occur at tho receiver a short 
period during which tho frequenc y of tho beat note 
decreases rapidly to zero ami rises again to its former 
value lho duration of this tmriod must be made 
small compared with tho time during which the l>eat 
note remains steady This condition is satisiiod in. 
piactico by ensuring that the timo dunng which the 
carrier frequoncy is increasing (c»i decreasing) shall 
be large competed with tho time diffetence of the two 
ray paths 

Preliminary tests of the method have been made, 
and an audiblo beat note has been detected at a dis 
tancc of sevon miles fiom the transmitter on a wave 
length of 250 metres lho oxpcnmentH are being 
continued with improved apparatus Tho details of 
themothod and the results obtained will bo published 
elsewhere in due course lho woik is bomg caiuod 
out undei the auspices of the Radio Research Hoard 
ot Australia D I Marian 

Natural Philosophy Dopaitment, 

University of Mellxmmo Aug 22 

The bpectrum of Trebly-Ionised Selenium 
lire sjiectium of selenium has boon investigated 
(in Prof howler s Lalxn&tory at the Imperial College, 
in collaboration with Mr J S Badaini) from \7000 to 
X7()0 using different intensities of discharge through 
capillary tubes c ontauimg selenium metal or the oxide 
Between XI400 and X500 photographs have also been 
takon in this institute of tho spark spectrum of 
selenium with a vacuum Hpectrogrnph designed by 
Prof hiegbahn, having a grating ot radius 150 c in , at 
tangential incidence With the aid of these, the 
doublet system of trebly ionised sole mum, duo to the 
configurations 4**4 p. 4**4 d etc , and 4«4p', has heen 
identified Tho charactonhtir aei>arations are 4 p*P% 
-4p*P,-4378, 5p*P,-5p»r,-1198 , 4d*D, - 4d*D, 
-389, etc Details of the analysis will be published, 
shortly K K Rao 

Physical Label at or j, 

Umvorsity of Uppsala, bopt 18 

British Museum (Natural History) General 
and Departmental Libraries 

With reference to a review, apjieaimg in the 
Supplement to Nature for Oct 4, of the list of place- 
numbers of societies issuing serial publications con¬ 
tained in the General Library of the British Museum 
(Natural History), I have been desired to point out 
that this List being a General Library List, does not 
include tho more special serials housed in the five 
Departmental Libraries of the Museum lhib would 
account for the list s apparent weakness m specific 
branches of natural science, so justly commented upon 
by your reviewer A Cock burn Townsend 

(Assistant Keeper m charge of the 
General Library) 

British Museum (Natural History), 

London, 8 W 7, Oct 3 

I he preface to the volume noticed does not contain 
any reference to the live Departmental Libraries, but 
I aooept unreservedly Mr Townsend s correction of 
my comments The Reviewer 
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The Nitrogen Industry and our Food Supply/ 

By Dr. R. E. Sladb. 


F OR many centuries nitrogen was used as a 
fertiliser in the form of farmyard manure, 
and certain rotations of crops, which kept up the 
nitrogen in the soil, had been popular; but it was 
not until 1840, when Liebig first pointed out the 
true function of nitrogen, potash, and phosphorus, 
that fertilising became an art based on science 
Liebig's work became widely known in a vory 
short time. A little later Lawes and Gilbert started 
their experiments at Rothamstod, which definitely 
proved the part taken by nitrogen in agriculture. 

From 1840 the use of nitro¬ 
gen in tho form of Chile nitrate 
steadily increased, and about 
1880 sulphate of ammonia be¬ 
came available from by-product 
coke ovens, and by 1903 tho 
world consumption of these 
two fertilisers hail increased to 
1,075,000 tons, equivalent to 
351,000 tons of nitrogen 

In 1905 calcium oyanamide 
was manufactured on a com¬ 
mercial scale for use as a fertil¬ 
iser, and in the same year the 
are process for combining the 
oxygen and nitrogen of the air 
to form nitric acid was launched 
unsuccessfully in Canada Two 
years later the arc process was 
established m Norway and 
caloium nitrate was put on tin- 
market as a fertiliser. Thus 
Crookes's dream of the com¬ 
mercial production of nitrogen¬ 
ous fertilisers from the nitrogen 
of the air was realised in less 
than ton years. But it was the 
Haber - Bosch process for tho 
fixation of nitrogen which waa 
to supersede all others and make 
it possible for us to produce all 
the nitrogen fertilisers wo require 
now and as far in the future as we can see In 
1906-0 Prof. Haber investigated the J^chemical 
equilibrium between nitrogen, hydrogen, ~~ A 
ammonia when heated under a pressure over a 
catalyst. Then Dr. Bosch of tho Badisch Analin 
u. Soda Fabrik successfully manufactured ammonia 
on a large scale by this process in 1913 to 1914. 

The fixation of nitrogen in the form of ammonia 
is so much cheaper than by any other process that 
this process has very largely replaced the cyan- 
amide and arc processes, and it has shaken the 
Chile nitrate industry to its foundations—so that 
the Chilean Government and the nitrate manufac¬ 
turers have to revise their methods and their pro¬ 
cesses. 

The production of nitrogen in various forms is 

TOTS.” 
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shown in Fig 1 Tho quantities are expressed in 
tons of nitrogen contained in the prpducts. It will 
be noticed that tho nitrogen industry had already 
achieved considerable importance in 1898, but it 
was not until 1921 that the synthetic nitrogon pro¬ 
duction became greater than the Chilean nitrate 
production. 

NlTROOKV FERTmiSRES. 

The world's consumption in 1928 of nitrogen in 
tho form of ammonium sulphate from synthetio 


ammonia and by-product coke ovens, cyanamide, 
nitrate of lime, nitro-chalk, and ammonia liquor 
’”"8 1,442,000 tons and in the form of Chile nitrate 
401,000 tons, makmg a total of 1,843,000 tons, of 
which 185,000 tons are used in industry and 
1,058,000 tons are consumed as fertilisers. If fixed 
nitrogen is worth £30 a ton- which is about its 
price in sulphate of ammonia to-dav—then the 
value of the nitrogen used in fertilising waa 
£83,000,000. 

Now, in an aero of typical English arable soil we 
have in tho top nine inches a quantity of humus 
containing about 2500 lb. of nitrogen, and at cer¬ 
tain times of the year changes take place in the 
soil making some of this nitrogen into nitrates, in 
which form it is available for absorption by the 
plant. The result of this is that in the spring about 
one per oent of the nitrogen in the humus is present 
?2 
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in the form of nitrate thus we have present about 
25 lb of nitrogen available for the plant As this 
available nitrogen is used up by the plant it is 
partly replaced by more nitrate being formed from 
the humus, but during the time of greatest growth 
there is a considerable depletion of available mtro 
gen in the soil Owing to the continuous breaking 
down of tho humus, the nitrogen absorbed by the 
plant is often more than 25 lb, besides what is 
washed away by ram The supply of available 
nitrogen may be increased by the addition of 
nitrates or ammonium salts—for the latter are 
rapidly oxidised to nitrate's in the soil 

If we spread one hundredweight of sulphate of 
ammonia over an acre of ground, this adds 23 lb 
of nitrogen to this area, or if wc consider the top 
nine inches of tho soil over this area of an acre, we 
add 1 lb of nitrogen to each 120,000 lb of soil 
This is such a small amount that we might be 
doubtful whether it would be sufficient to make 
any appreciable difference to plants grown on this 
area cut we have seen that this quantitv is of 
the same order as the quantity of available nitrogen 
already in tho soil 

We will now inquire into the magnitude of the 
increased > lelds of crops which can be obtained by 
the use of nitrogen fertilisers The figures given in 
Table 1 are ateroge increased vields of various 
crops obtained on good soil for the addition of each 
lb of nitrogen in a fertiliser The\ are thi averages 
over manv years and many different soils, so that 
they are the increased jiolds that may be expected 
for the addition of oach lb of nitrogen—if there is 
not a deficiency of potash or phosphoric acid in 
the soil 

Tablv 1 


troi 

liH.rrMe for 

1 11 

Nifrutnn 

(lb) 

NHroftui in 
(TerVent) 

Mtrogrn 

Ifllchnty 
(Per lint) 

Wheat (gram) 

Barloy (grain) 

Oats (gram) 

Potatoes (tubers) 
bwodcs (roots) 
Mangolds (roots) 
Hay 

114 

142 

12 4 
940 

94 0 

150 0 

42 3 | 

1 8 

1 3 

1 6 

0 1 

02 

02 

145 

20 4 

18 5 

19 7 

28 2 i 

18 8 

30 0 
bl 5 


The nitrogen efficiency of the fertilisers in the 
last column is tho percentage of the nitrogen in 
the fertiluiors which appears in whole or part of 
the crop described in the first column 

In Table II the increased yields are recalculated 
so as to show tho increased c rop obtained from one 
hundredweight of sulphate of ammonia m common 
units 

1 ABLE II 


Whoat 


Potatoes 


Mangolds 

Hay 


InoreuM (or 1 cwt of Sulphate of Ammonia 
4 5 bushels or 2 41 cwt 
ft 5 „ or 3 02 „ 

7 0 „ or 2 02 „ 


If we feed grass to a cow giving two gallons of 
milk a day, we find that 1 lb of nitrogen causes 
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sufficient extra grass to grow to keep the oow alive 
one day and to give two gallons of milk Since 
two gallons of milk contain 0 8 lb of proteins or 
0 128 lb of mtro gen, we have 12 8 per cent of the 
nitrogen of the fertiliser appearing m the milk, or 
the efficiency with which the fertiliser is used via 
grass to make milk is 12 8 per cent 

The efficiency of meat production is lower, one 
pound of nitrogen fertiliser only producing 0 05 lb 
of nitrogen in beef, or an efficiency of 5 per cent on 
the fertiliser 

bumming up these nitrogen efficiencies we have 


Fertiliser to gram 


potatoes 
grass or hay 


about 20 per oent 
30 „ 

.. 00 ., 

, 12 7 per oent 

„ S per oent or lower 


It is not surprising that grass shows a higher 
efficiency than other crops, beoauBe the roots cover 
the ground more completely I think that the 
efficiencies on the whole are very high, compare 
the energy efficiency of a high class locomotive on 
the railways, which is not more than 8 per cent 


Food Production 


Tho food of a man in Great Britain is approxi¬ 
mately 


Meat fish 

Cereals 

Milk, chm.se etc 
Potatoes and roots 
Sugar fruit etc 


14 S per oent 
188 , 

24 5 

25 8 , 

15 5 „ 


—and tho nitrogen efficiency in growing these foods 
from fertilisers is probably about 17 per cent 

The amount of protein consumed per head is 
86 5 gm per day , this contains 14 gm of nitrogen, 
so that if this food were grown by using fertilisers 
at an efficiency of 17 per cent we should require 
to use 82 gm of nitrogen in fertilisers to produce 
the food for one person for one day or the fertiliser 
required to feed one person for a year must contain 
365 x 80 gm , or 29 kgm of nitrogen One ton of 
nitrogen in tho form of sulphate of ammoma or' 
nitrate of soda will therefore produce enough food 
for 34 people for one year 

bince the total amount of nitrogen consumed in 
fertilisers during 1928 was 1,658,000 tons, the 
amount of extra food produced from this fertiliser 
would contain enough nitrogen m the form of 
proteins to support 56,000,000 people , and there 
would be sufficient carbohydrates and fat associated 
with this protein to form a complete diet 

Sir Darnel Hall has shown that 2 2} acres of land 
are required under cultivation to feed one person 
Let us compare this with 1/34 tons of fixed nitrogen 
If we assume that the total capital required to 
build a nitrogen factory is £70 £100 per ton year 
of nitrogen, inclusive of everything, then for a 
maximum of £3 invested wo can support one person 
It would be impossible to bring 2 2] acres of land 
under cultivation at so low a capital cost I do 
not think that land can usually be settled and 
cultivated at a less capital cost than £10 per acre, 
including roads and railways, houses, ana agricul¬ 
tural machineiy, so that to bring two and a half 
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acres under cultivation would need £25 capital as 1 843 000 tons of nitrogen cons ume d in 1928 
compared with £3 necessary to produce the fertiliser 1 658 000 tons or 90 per cent was used m agri 
to produce the same amount of food I would culture 

particularly like to direct attention to this calcula In Table in are shown the quantities of nitrogen 
turn in some countries where governments are consumed m thi different countries during the year 
always ready to consider and finanoc schomes to 1928 

build railways and roads to open up new country How much atmospheric nitrogen is oombined by 
or to build irrigation schemes although the capital electric discharges * How much by bacteria 1 How 
to be invested for a given amount 
of food producing capacity is 
often enormous 

Stability of thk Nitrogen 
Fixation Industry 
In fixing one ton of nitrogen and 
making it into fertilisers we use 
for all purposes about hvo and a 
half tons of coal so that to 
provide the fertiliser to feed one 
person for a year we require 3| 
cwt of coal The population of 
the world (excluding China and 
Turkey) is now about 1940 
millions and 66 millions or 2 8 
per cent are now being fed with 
food grown by nitrogen fcrtil 
iscrs Of the nitrogen fertilisers 
consumed in tho year 1928 about 
1 000 000 tons of nitrogen was 
produced by synthesis needing 
5 5 million tons of aal This 
quantity of coal is almost negli 
giblo when compared with 1500 
million tons mined every year 
Tho rest of tho nitrogen was pro 
duced by by product coke ovens 
or as nitrate of soda from Chile 
The population of tho world 
increased by 10 millions each y ear 
from 1013 to 1928 If wo had 



to feed this increase of popula 
tion by increased nitrogen ft rtilisati >n wc should 
have to build each year a works which would 
hx 300 000 tons of nitrogen jier yeai an 1 wc uld cost 
upwards of £30 000 000 In order to run the works 
we should require 1 6 million tons of coal per year If 
we built a works of this size every year for a hundred 
years we should then be consuming 160 million 
tons of coal a year for nitrogen fixation or only 
ten per oont of tho ooal which is bemg used in the 
world to day At least two thirds of tho coal con 
Burned in the fixation of nitrogen is used for power 
production so we could reduoo the coal required 
to one thud the value mentioned if other sources 
of power were available I here are still large areas 
of the world suitable for cultivation It is there 
fore improbable that all the food requirements for 
the growing population of the world wdl have to 
be supplied exclusively from nitrogenous fertdisers 
for some time to come 

Distribution of Nitbookn Fertilisur 
Let us now investigate tho use which tho world 
makes of the nitrogenous fertilisers available at the 
present tome I have already mentioned thatpf the 


much by our synthetic ammonia processes 1 How 
much humus changes to give nitrate 1 How much 


Table III 



Nttrug a 

o a m d 


Metric Toni 10 S 

Lb tore Amble 

Germany 

619 200 

22 3 

Iran™ 

160 000 

6 7 

Belgium 

63 600 

49 9 

Czechoslovakia 

33 800 

00 

Denmark 

29 100 

9 8 


73 400 

70 6 

Italy 

68 300 

47 

Poland 

04 600 

27 

S) am 

Great Britain 

67 300 

38 

61 600 

10 4 

Total (h urope) 
USA 

1 134 800 

383 600 

24 


113 300 

16 8 

Fgypt 

39 900 

92 

Other oountnea 

179 600 


Total (World) 

1843 200 



nitrate is washed away and how much goes into 
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the crop * What happens to that going into the 
crop and how much of it forms humus 1 What 
happens to the dissolved nitrogen going down the 
rivers into the sea ? How much oomes back to 
land in the form of fish ? Again how much nitrogen 
is libt rated again from combination 2 Is there a 
dynamic equilibrium in this nitrogen cycle—or are 
we drifting in one direction 1 Aro we gaining 
nitrogen in the air or are we losing it* 

We cannot get answ era to these questions There 
is no doubt that in the past nitrogen was stored 
up in coal and in Chile nitrate and this is being 
liberated now but we do not know whether nitrogen 
is bt ing stort d up anywht re at the prest nt time In 
the diagram big 2 l have made an estimate of 
thi prmcipal movement* in the nitrogen cycle of 
Great Britain for the year 1928 
The vegetable food stuffs consumed by man arc 
estimated to contain 50 000 tons of nitrogen If 
those are grown with a nitrogen < fhcit ncy of 20 per 
cent the n 250 000 tons of nitrogen is required in 
the soil Of this nitrogen it is assumed that 60 000 
tons go into veg< table foods 8000 tons into straw 
which forms farmyard manure and the rest 192 000 
tons in washed out of the ground by rain water 
and lost to the rivers and seas Tt will lie noticed 
that I han assunnd that the wastagt of nitrogen 
derived fiom humus is the same as the wastage of 
nitrogen from artifie ml fertilisers I have no elirect 
evidence for this—l have no endenu at all but 
I cannot think of a mon reasonable assumption I 
have take n no acceiunt of the ve gt table and animal 
life em the moors and mountains except so far as 
it proMdcs human food Probably I have neglected 
some other important factors but I make no 
apology for offering this first attempt at a nitrogen 
flow shoe t for Great Britain 
Wo are now getting much bettor statistics of 
agricultural production than formerly and I believe 
that consideration of these statistics with other 
statistics now available has opened up now fields 
of study in agricultural economics I have ealeu 
latcd the average amount of nitrogen obtained 
from an acre of crops m different countries The 
figures in Table IV are for the year 1928 
They wen obtained by calculating the weight of 
nitrogen in each crop for each country ana then 
adding up the total amounts of nitrogen for each 
country This weight of nitrogen is then divided 
by the area on whieh the crops grew and wo get 
the weight of nitrogen in the crop in lb per acre 
average ove r the whole country By crop we mean 
the portion of the crop taken away for consumption 
by man or animals for example of whoat the grain 
of potatoes the tubers etc The rest of the crop 
usually goes back to the land and 18 considered as 
part of the agricultural system of the country 
Since some crops give a larger yield of nitrogen 
in the ustful part of the crop than others the 
figures in the tabic are to some extent affected by 
the different crops and different proportions of each 
crop grown in the country But so far as I can 
see the effect of the different crops grown is of 
only minor importance and as the production of 
proteins is the farmers business we are not far 
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wrong m considering the first column as an index 
of the agricultural efficiency of that part of the 
country under crops In the seoond column is 


Tabif TV 


Year 1928 

II per Sire 

Country 

Total 
Nltrogon 1 
Crops 

Nitrogen in 

ArtTnctaf 1 

F rtUlien 

Nitrogen In 
Cro| • t roi i 
Hun • 

Denmark 

82 0 

24 

49 8 

Holland 

49 0 

17 8 

314 

Belgium 

47 2 

115 

25 7 

Great Britain 

402 

26 

17 6 


24 2 

42 

300 

Germany 

72 5 

58 

20 0 

Tgvpt 

31 0 

23 

29 1 


22 8 

17 

21 8 


21 H 

0 1 

21 7 

USA 

20 S 

08 

20 2 

Italy 

20 5 

13 

19 1 


givpn that part of the nitrogen in the crop which 
has been supplied by artificial fertilisers It is 
assumed that on an an rage 23 per cent of the 
nitrogen supplied to the land as fertiliser is found 
m the useful portion of the crop The third column 
is the differeneo between the other two columns 
and is the weight of nitrogen in the crop whieh 
has lieen supplied by the land In countries with 
a good system of farming anel a good rotation of 
crops this quantity is high We see that the system 
of agriculture ui Denmark produces more than twit e 
as much as that m C anada ISA and Italy and 
that in Great Britain wc are a little better than 
Belgium and considerably better than Holland in 
our agricultural system apart from the uso of 
artificial nitrogen fcrtdisers But since Holland 
uses seven times and Belgium four times as muefr 
nitrogen fertiliser per acre these two countries 
obtain greater crops than those obtained m Great 
Britain as is shown m the first column 

In Holland one thud of the crops appear to he 
grown from nitrogen fertilisers lucre Booms to be 
no climatic or other physical reason why fertilisers 
should not he used to a greater extent m Gnat 
Britain If wc used as much per acre as in Holland 
we should consume 420 000 tons of nitrogen per 
year if as much as in Belgium 272 000 tons and 
if as much as in Germany 132 000 tons The reason 
that we do not uso more fertilisers does not appear 
to he economic The use of sulphate of ammonia 
yields 100 300 per cent on the money invested within 
a year Considtr the special case of tho fertilisation 
of wheat hor some years the puce of wheat and 
of sulphate of ammonia has been practically equal 
Since I owt of sulphate of ammonia gives an in 
creased yield of wheat of 2 4 ewt even after paying 
for phosphatio and potash fertilisers one hundnd 
per cent will be earned on money spent on nitrogen 
Development of tho nitrogen fixation industry 
has lowered the price of nitrogen fertilisers so 
that we can expect the needs of the increasing 
population of the world to be met first by more 
intensive cultivation of land close to the markets 
for food rather than by extension of the culti 
vated area 
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The Biological Method of Pest Control. 

By Dr. A. D. Imms, F.R.S. 


13HYSIC0-CHEM1CAL methods of controlling 
1 noxious insects present the advantage that 
they generally chock their activities sufficiently to 
enable the grower to produce a reasonably satis¬ 
factory crop. They are, howevor, at the best only 
palliatives the application of which entails an 
increase in costs of crop production. Furthermore, 
they usually need to be repeated year after year, 
because they fail to reduce a given pest popula¬ 
tion to a low enough level, in any one season, to 
prevent its subsequent recurrence or increase 
For the most part, howevor, they are the best 
general control measures so far do vised. Not¬ 
withstanding this fact, there are many insect pests 
that are not amenable to any method of artificial 
control In attempting repression in such cases 
other means have to be sought, and a possible 
method often presents itself in the utilisation of 
the natural parositio (and predaceous) enemies of 
specific pests This procedure has come to be 
known as biological control, and it has produced 
the most encouraging results whore posts have 
become accidentally introduced into lands they 
did not previously inhabit. Their natural enemies 
being left behind, such pests, unchecked by bio¬ 
logical agents of this kind, quickly gain the as¬ 
cendancy. 

Biological control aims at restoring, so far as 
possible, the missing parasite factor It has to be 
remembered that some of these introduced pests 
are numbered among the worst of the world's 
enemies of food supplies. Artificial control 
measures have, iu many cases, proved impracti¬ 
cable and their application has involved vast 
expenditure of money to no real advantage Bio¬ 
logical control has consequently been resorted to 
as a sounder and, in the end, a less ex|)ensive 
measure. In a number of cases highly satisfactory 
results have been achieved, but the method is too 
immature to forecast its ultimato jKjssibihtics and 
its limitations with any certainty. Every year, 
however, brings fresh records of promising results, 
but it cannot be regarded as a universal panacea 
as the misinformed are too prone to view it 

The first essential for success is technical know¬ 
ledge of tho behaviour of specific parasites in re¬ 
lation to their hosts, from every point of view. 
Such knowledge forms tho guiding principle in 
biological control work : it enables tho most suit¬ 
able parasites to be selected and the chances of 
failure or mistakes to bo reduced. The collection 
of biological data of this kind is the work of highly 
trained entomologists, who must have the use of 
the equipment and technique pertaining to a sub¬ 
ject which has its special requirements. They 
must also be field naturalists, capable of studying 
the ecology of parasites in different countries in 
relation to different conditions. A further necessity 
is experience in the transportation of delicate 
insects over many thousands of miles of land and 
sea, where drastlo climatic changes may be en¬ 
countered en route. At the destinations of‘these 


living cargoes fully trained specialists are hkowise 
necessary. Familiarity with tho handling, breed¬ 
ing, amf liberation of parasites under favourable 
conditions can alone prevent loss of valuable 
material and wasted effort 
The more trade is fostered within the British 
Empire, the greater am the chances of the spread 
of posts from ono land to another. The most 
efficient quarantine has so far failed to preclude 
this transfer taking place at ono time or another. 
As already mentionod, it is largely agamst such 
introduced enemies that biological control offers 
promise of success. The basic food plants of 
Europe are grown in most of tho Empire, and, 
consequently, parasites of the enemies of such 
plants have mainly to be sought out in Europe. 
Those facts, taken in conjunction with the growing 
importance and demand for biological measures, 
have received timely roeogintion from the Empire 
Marketing Board By providmg financial aid it 
has enabled the Imperial Institute of Entomology 
to establish a special lalwratory for tho further¬ 
ance of the method at Famham Royal, Bucks. 
A grant of £15,000 for capital expenditure led to 
the foundation, in 1927, of what is certainly tho 
most adequate laboratory of its kind in tho world. 
An annual maintenance grant for five years has 
led to its rapid development. That tho creation 
of this laboratory has met a real need in Empire 
entomology is borne out by the number of re¬ 
quests for assistance that have already come in 
from various dominions and colonies. Its estab¬ 
lishment renders the British Empire no longer so 
dependent upon the good-will of the United States 
for assistance in this direction Tho Federal 
Government at Washington has fully realised tho 
value of biological control and now expends more 
than £100,000 per annum on work of this character. 

A general account of the aims and underlying 
principles of biological control hus been recently 
published by the Empire Marketing Board in a 
Bulletin,* under tho authorship of Dr. W. R. 
Thompson, the superintendent of tho Famham 
Royal Laboratory In tho same publication he 
gives a full and most interesting description of tho 
organisation, facilities, and progress of tho work 
of tho Laboratory During the brief existence of 
the latter more than 73 consignments of bene¬ 
ficial insects, containing over 285,000 living indi¬ 
viduals, have been sent out to whore demands 
camo. Those consignments represent about 24 
species attacking about 17 different kinds of hosts. 
Also about 29,000 examples of Chrysomelid beetles 
have been shipped to Australia with tho view of 
attempting to control St. John’s wort by the aid 
of then- phytophagous propensities. 

This Bulletin is to be commended to all ento¬ 
mologists and to anyone interested in the practical 
applications of biology. In one respect it is unique. 


• " The Biologies! Control o t Insort sod Plsnt Pests A Report on 
the Organisation Mid Progress ot the Work ol the Vsmluim House 
Laboratory " Vp 1X4 1-7 pi. KJ1B. 20. By l)r W K Thompson. 
(London. His Majesty’s Stationery OOee, 1930.) ls.net. 
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in that it explains the whole procedure of bio¬ 
logical control and its underlying principles. It 
will obviously prove most helpful to have such 
information gathered together in so convenient 
and authoritative a form. There may be differ¬ 
ences of opinion hero and there on the theoretical 
Bide of the subject, but only one criticism of any 


Radio Telephony at 

'OROGRESS is being made rapidly in the devclop- 
-1 ment of the Post Office radio transmitting 
station at Rugby. On the invitation of Sir Thomas 
Purves, Enginocr-in-Chiof to the Post Office, who 
is also president of the Institution of Electrical 
Engineers, many of the members of the Council of 
the Institution visited this station on Sept 30 and 
were much impressed by the new developments. 

In 1927, the first international telephone service 
designed for connexion with the ordinary telephone 
subscribers’ system was started with one channel 
between the United States and England There 
are now four channels and preparations are near¬ 
ing completion for a fifth channel. Two of these 
channels use long waves and three short waves 
The short wave systems arc cheaper to erect, but 
they arc not so trustworthy as the long waves 
For the latter system, there are twelve masts, each 
820 feet high, supporting the antennal. The single 
side band telephone transmitter O B.T. is the most 
powerful radio telephone transmitter m the world 
Its wave-length is 5000 metres (00 kilocycles) and 
its output is equivalent to a broadcast transmitter 
of 1000 kilowatts. It is wonderful to notice how a 
current of several hundred amjieres is apparently 
transmitted directly into the ether 

There are now a large number of smaller towers 
arranged in groups called ‘ arrays ’, the heights of 
which vary from 120 to 180 feet These towers 
are used to support the antennae for the short 
wave beam telephone services. The arrays are so 
arranged that tne beam is projected in the direc¬ 
tion of the great circle joining the transmitting to 
the receiving station Three different frequencies 
are used, depending on the time of day the message 
is sent, ami the message sometimes travels one way 
round this great circle and sometimes the other way. 

The G B.R telegraph transmitter is the most 
powerful one in the world and workB at ROO kilo¬ 
watts and 16 kilocycles The ninth harmonic of a 
timing fork which oscillates at 1777-7 cycles is used 
to tune the cirouit. In the final amplifier stages of 
G.B R each panel contains eighteen cooled anode 
valves. 

By combining both short wave and long wave 


importance need be raised. On page 25 an erroneous 
impression is conveyed with reference to the out¬ 
standing work of the Hawaiian entomologists and 
their methods. Probably in no part of the world 
has greater skill or care been exercised in biological 
control than in these Pacific Islands, and the 
successes achieved have been truly remarkable. 


the Rugby Station. 

systems, the Post Office can now provide an effect¬ 
ive service to America over the full twenty-four 
hours. It is not considered possible to operate 
long wave systems to greater distances than from 
England to North America The solution of the 
problem of providing communication with the 
Dominions has been obtained by the use of short 
wave transmission. 

In order to prevent unauthorised persona from 
‘ listening in ’ to the private telephone messages 
which are now being sent almost continuously, a 
method has been devised of making the speech as 
transmitted quite incoherent to the would-be 
listener. The component parts of the speech are 
* scrambled that is, they are split up into portions 
by an electrical device and transmitted in this 
state, being finally rearranged in their rorrect form 
at the distant end. Demonstrations were given 
to the visitors, through the medium of a loud 
speaker, of the London side of conversations with 
New York through the long wave channel The 
scrambled speech sounded absolutely meaningless. 
A somewhat different system of scrambling is 
adopted m the short wave system In this case 
the frequencies of the various sounds are inverted, 
the high frequency sounds becoming low frequency 
and vice versa The sounds produced by the waves 
m the intermediate stages remind one of barking 
dogs or crowing cocks. 

The Rugby station is used for the ship and shore 
telephone service The messages to the Majestic, 
the Olympic, the Leviathan, and other vessels, are 
sent out from here. 

The electric power required to work the station 
is obtained from the system of the Leicestershire 
and Warwickshire Power Company by means of 
two underground cables, each capable of taking 
the full load of the station. The cables can be con¬ 
nected to cither the Warwick or Hinckley power 
stations, so that the risk of a failure of the power 
supply is almost negligible. Short wave services 
to Australia, South Africa, Canada, India, and 
the Argentine are either complete or nearing com¬ 
pletion. As the site covers 900 acres, there is plenty 
of room for extension. 


Obituary. 


Prof. W. D Matthew, F.R.S. 

P ALAEONTOLOGISTS, zoologists, and geologists 
mourn tho loss of Dr. William Diller Matthew, 
professor of palaeontology in the University of Cali¬ 
fornia, who died on Sept. 24, aged fifty-nine years. 
For thirty years he shared the charge of the fossil 
vertebrates in the American Museum of Natural 
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History, New York, and added greatly to the col¬ 
lection by his own discoveries in the western States. 
In 1927 he was appointed to the professorship at 
Berkeley, where he looked forward to extending 
the palaeontological museum of the University of 
California by renewed activity in collecting fossils 
on the Pacifio border of the American continent. 
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This important tank, for which Prof. Matthew was 
bo well fitted, has unfortunately been interrupted 
by his untimely death. 

Matthew was bom at St. John, New Brunswick, 
Canada, the son of Dr. G. F. Matthew, a well-known 
Canadian amateur geologist who added much to our 
knowledge of the oldest fosaihferous rocks of eastern 
Canada. Ho inherited the disposition for geologi¬ 
cal research from his father, and on leaving school 
proceeded to Columbia University, New York, 
where he eventually graduated as Ph D In the 
beginning, his inclinations were towards mineralogy 
and mining geology, and his first scientific paper 
dealt with topaz from Japan. For three or four 
years lie spent his leisure in studying the crystalline 
and voloanio rocks of New Brunswick, and he pub¬ 
lished several valuable results. At the same time, 
he was an all-round naturalist, and his papers on 
some American species of the plant Cumita and on 
a tnlobite Triartnrua show an early interest in the 
world of life. He attracted the notice of T > rof 
H F. Osborn, who was then beginning to organist' 
the great department of vertebrate pala*ontologv 
in the American Museum of Natural History, and 
in 1897 he was selected as one of Prof. Osborn's 
assistants Thus began his career as a distin¬ 
guished student of extinct mammals and other 
higher vertebrates 

Matthew’s first original research at the American 
Museum was a revision of the earliest remains of 
Tertiary mammals found in New Mexico, and his 
paper on the subject published in the Museum 
bulletin at the end of 1897 showed that these 
mammals belonged not to one but to two successive 
faunas, the Puereo and the Torrejon it was the 
beginning of a long series of technical descriptions 
of the remauiH of Tertiary mammals w Inch appeared 
in the Bulletin and Memoirs of the American 
Museum of Natural History, and is interesting as 
already displaying the keen lusight into the bearing 
of the facts on wide problems whieli characterises 
all Matthew’s writings. Cope had supiiosed that 
the bones of the two rows of the carpus and tarsus 
in the earliest Tertiary mammals were always 
directly opposite, and that interlocking began 
only in later groups. Matthew proved that such 
interlocking had already begun in the earliest 
Eocene. 

As examples of his later publications may be 
specially mentioned those on tno deer, early rodents, 
and oats. He showed that the deer must have 
evolved in the Old World, and that their succession 
in North America resulted from a senes of immi¬ 
grations. He described and discussed a group of 
Eocene rodents whioh may have been the primi¬ 
tive stock from which many later groups descended 
and diverged. He distinguished among the fossils 
from the Oligooone period onwardR two parallel 
series of Felidie, one ending in the existing true oats, 
the other in the sabre-toothed tigers which became 
extinot just before historic times. Those and many 
other problems in the evolution of mammals 
Matthew discussed finally, with fullness of know¬ 
ledge and experience, in a valuable paper entitled 
“ The Evolution of the Mammals in the Eocene ”, in 
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the Proceeding* of the Zoological Society of London 
for 1927. 

In a more general way Matthew was also in¬ 
terested in the extinct birds and reptiles In 
1917 he joined Mr. Walter Grangor in a valuable 
description and discussion of the skeleton of a 
gigantic running bird, lhoiryma, from the Eocene of 
Wyoming With Mr Bamum Brown he described 
Megalosaunan Dinosaurs from the Cretaceous of 
All>erta He also describ'd part of a skull of the 
only known horned Pelycuaaurian from the Permian 
of Texas 

While occupied with this detailed research, 
Matthew meditated on many general questions 
which confront the geologist and palaeontologist, 
and ho summarised his ideas m two most suggestive 
publications The first is entitled “ Climate ami 
Evolution ”, m the A nruile of the New York Academy 
of Science*, vol 24, 1915 The second is a synopau 
of lectures in palaeontology in the University of 
California issued in 1928 Our knowledge of the 
evolution of the land vertebrates of past times is 
supposed to he scanty because those which in¬ 
habit'd the uplands and forests are scarcely ever 
represented among fossils The early mammals 
are so imperfectly known because they lived in tho 
forest regions of the north—Siberia, Canada, or 
Alaska—which have not yet been thoroughly ex¬ 
plored Disjiersal and evolution are said to be due 
chiefly to geographical anil climatic changes. 

Matthew’s scientific researches are recorded not 
only in his own publications, but also m other 
works of the American Mum- uni, of which he was a 
most generous and unselfish helper In later years 
he eo-ojierated in interpreting the wonderful dis¬ 
coveries of fossil mammals m Mongolia and in 1926 
he himself visited China to further the research in 
progress t here Nor did he neglect the educational 
aspect of the Museum’s activities His handbooks 
on “The Evolution of the Horse”, “Mammoths 
and Mastodons ”, and “ Dinosaurs ’’ are admirable 
examples of popular exposition 

Matthew’s quiot, lovable personality, delightful 
sense of humour, and unassuming scholarship made 
him a welcome guest wherever he apjieared in his 
many travels, and he had a multitude of friends. 
Ho retained his Canadian nationality to the end, 
and was elected a follow of tho Roval Society in 
1919. ‘ A.S W. 

Wk regret to announce the following deaths: 

Mrs. Anna Botsford Comstock, emeritus professor 
of nature study at Cornell University, and wife of 
Prof. J H. Comstock, emeritus professor of entomo¬ 
logy m the same university, on Aug 23, aged seventy- 
five years. 

Bov. J. G. Hagen, S.J., director of the Vatioan 
Observatory for more than twenty years, on Sept. IS, 
aged eighty-three years. 

Mr. E. M. Holmes, emeritus curator of the Pharma¬ 
ceutical Society of Great Britain, an authority on 
materia medica and also on alg®, on Sept. 10, aged 
eighty-seven years 

Dr. E. Alberta Bead, assistant chief of the micro- 
analytical laboratory of the U.S. Bureau of Chemistry, 
Department of Agrioulturo, and distinguished for her 
work on histology, on Sept. 1. 
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News sad Views 


No (lisnstt r of post War years has so deeply touched 
the minis and lit aits of rnglish speaking peoples as 
that which jvertook the airship R101 near Beauvais 
oariy last Sunday morning The airship considered 
by those responsible for its design construction and 
navigation as well as by those men of science who 
have laboured for years to make lighter than air 
vessels proof agauiHt the vaganes of tho oloments 
which they have to encounter as tho embodiment of 
safoty within a fow hours of its release fiom its moor 
mg mast at Caldington was reduces) to a blackened 
framework < f metal and most of its crew and all its 
passengers including Loid lhomnon Secretary of 
State for An Sir Soft m Brnnckc r Diroc tor of f ivii 
Aviation tlit brilliant and intrepid Major G H St ott 
and lol V ( Richmond lesponsible tor the design 
of the airship Mi M A Giblett of the Motooiological 
Office and a familiar liguio at British Association 
meetings each of whom m Ins respective sphoro was 
an inspiration to his fellows have perished with the 
vessel which was to < any them to Egypt and India 
in triumph llie vessel itself could have been le 
placet! The loss of these splendid lives is more than 
a national calamity it makes the world jKiorer The 
loss of the auship by itself would while they lived 
have merely spuirett them to greater efforts to justify 
their faith m the future of this type of craft But it 
will occasion no suipnso if the country as a whole 
with this culminating disastoi in mind and de| rived 
of the enthusiasm anti tlnving force of these ptoneets 
will find adotpiate leasons for refusing to go forward 
with schemes fir fuitiler airship construction while 
the risk to \ aluable lives is manifestly so great 

biR Richard ( i a/.kbkook chairman of the Aero 
nautical Rescan h ( i mmittoo in a letter to the 2 vnes 
of Oct 7 jays grateful tubuto to the scientific influ 
ente anti seivice of sevt tal of tho men whose loss tho 
nation nt w deplores It nl lhtmson he says has 
over been mist he 1} fill in tho work tf the Kcseaich 
Committee Sir Sctton Branckers enthusiasm was 
most infectious and lus mtcicst in prcbltins bearing 
on civil aviation most stimulating ( ol Richmond 
was a member of Sir Richards staff in tho Acrt 
nautical Dejiartment of tho Imperial College some ttn 
years ago and he was a leading authority on airship 
construe tit n Major Scott knew all there was to know 
about airshij navigation and lus experience would 
have been of gieat \ aluo in tho developmc nt of airship 
traffic in the future Squadron Leaders Bishop and 
Rope had both dt no notable work During the War 
when the lapid gauging cf munition jtarts was of vital 
importance Bishop invented improvements in tho 
method which secured greater accuracy and greater 
speed Rope is the author of a well known artic le on 
airship lift in tho Dictionary of Applied Physics 
Mr Giblett had devoted hunself for some years to 
meteorological problems hearing on airships, and our 
knowledge of the motion of the air in gusts and the 
distribution of gustiness in a wind is largely due to 
his researches at ( ardington All these men , adds 
Sir Richard, realised m a marked degree that the 
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development of the airship dejiended on the com bum 
tion of scientific ability and the exj erience gamed in 
flight They gave of their experience fieely they 
utilised wisely and wholeheartedly ail we could give 
them from our stores of mathematical learning and 
scientific knowledge And now they are gone their 
work will live and my Committoo would wish me I 
know to express their sense of its greatness their 
sorrow for our loss 

It is interesting to comjiare the speeches made by 
the Primo Minister and other representatives of the 
British C immemwealth of Nations at the openmg 
session of this Imperial Conference with those made 
at the corresponding session in 1926 In 1920 the 
dominant j«*rs mail ties at the C onference were 
Mr Baldwin and Mr Amery representmg Great 
Britain and Mr Bruce tho Prime Mmistei of Aus 
tialia all of whom believe that prefeiential tariffs are 
essential fer the realisation of Imperial economic 
unity and prespenty Nevertheless the subject of 
taiiffs occupied little of the time if the Conference, 
other forms of Imperial preference reteivmg far more 
consideration particularly the means by which tho 
various countries of the I* mpue could most effectively 
aiq ly their scientific wi rkers and resolves t f scientific 
knowledge to the tasks of developing the vast jmten 
tial resouices of the Empire anil combating the 
diseases afflicting or threatening its peoples domestic 
stock and plant } redacts As proof of the earnest 
ness of Groat Britain in the matter Mr Baldwm waa 
able to point to the ination of on Empire Marketing 
Boaid with ample funds at its disposal ftr tlic further 
anee of schemes foi marketing Lmpiie products and 
for the pr >secution of research This apj rooc h to the 
problems t inf routing the Confortnii was sufficiently 
novel and promising to awaken tho keen interest of 
most of tho Dominion statesmen j n sent and on 
couragod tho hope that at futuro cinferences oven 
mote tune wculd bo given to tho c him It rati >n of the 
impacts of scienco on iinj i nal affairs 

It is disapp inting to find so little initiation m the 
opening sjeoches that the principal representatives 
at the present lmj crial Confeience apj reuate the 
signihcante cf those impacts on out material j rogtess 
or realise their jiotentialities as an Imperial cnnsoli 
dating foice Neithet Mr MacDonald noi any of the 
other Piune Ministers fcund it netossaiy t) refer to 
the fact that science has hitheito been applied almost 
exclusively to solving the uigent and vital problem of 
production and that now the governments of the 
Fmpiro indeed all governments—are confronted 
with a new one namely that of re equipping the 
rruuhineiy of State and leorgamsing the system of 
finance so that tho peoples of the world can take full 
advantage of their immensely increased pioductive 
capacity, which they owe to the application of science 
in the production of foodstuffs essential raw materials, 
and manufactured goods It is surprising that Mr 
MacDonald did not take advantage of the excep 
tional opportunity offered him as chairman of this 
Imperial Conference to open its proceedings with a 
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survey of the •work already done to further Imperial 
co operation in various fields To this he might have 
added an invitation to the Dominions to co operate 
more fully with Great Britain in the task of developing 
the non self governing dependencies of the ( rown, a 
held of work which could provide a magnificent out 
let for the energies anil initiative of the products of 
the universities of the Dominions 

t urtheb. Mi MacDonald might have expressed 
an opinion on the fruitful suggestion convoyed to him 
some months ago in a inomoiandum drawn up by 
Sir Basil Blackott as the outcome of a senes of dm 
cussions on imperial oconomic co opoiatinn by an 
authoritative group of polituians men of si lonce and 
financial experts that an Imperial Economic Body 
deriving its authouty anil its income trom the govern 
ments of the Empue should he set up by the Im|ienal 
Oonferont o l his liody, it was suggested should have 
a jKrmanent secietonat similar to that of the Soeie 
tanat of the Lcsiguo of Nations its functions being to 
dolibeiate and advise ti|Hin all questions afTts ting the 
economic and social well being ot tin hmpue and to 
promote elbi icmcy m produitinn and mnikitmg (n) 
by the di vi lopment of a common scivico of cut nomit 
mtelhgiiKO and investigation and (6) by tho | lomo 
lion of co operation in the application and ilisscmuia 
tion of the lesults of sciintitii reseauh 11ns of 
com so would imoKo the new body mthi ussumjtton 
of ics|Kmsibihty toi the wetk ot the torn existing 
inter Impeual bodies namely flic Impc rial I i < inunit 
Committee (including the F mptre Marketing Boiud) 
tho Impeual Shipping C onnnittoo and the Mitliamcal 
Transpoit ( oimcil The suggestion that then shculd 
be such an Imperial Economic Seirotauat also has 
the supjiort of the hmpiro hconomic l mon the 
research committee of which leicntly published an 
illuminating report on tho tiade ielati»nhhi|M and 
oconomic position of the various countries of tho 
Empire Sui h a permanent societanat is badly 
needed With this continuously winking fin tho 
furtherance of the ideal ot Imperial oconomic co 
operation and legular yearly meetings of an Tmjiorial 
Council at whuh the countries of the Lmpiro were 
represented there would bo some hope of continuity 
of policy between successive Imperial conferences 

D» A W Hut, Director of the Koyal Botanic 
Gardens Kew, in hut thoughtful and interesting 
inaugural sessional address to the students of the 
fichool of Pharmacy delivered on Oct 1 dealt first 
with the Doctrine of Signatures which was so widely 
acoepted by heibalists and physicians during the 
Middlo Ages, a doctrine which, while containing much 
that was fantastic, contributed vory materially to the 
study of plants and the recognition of their medicinal 
value According to this ingenious doctrine every 
plant bore on some part of it leaf stem seed ote , 
some sign or indication of the part of the body diseases 
of which it would cure, or in its juice a resemblance 
to one of the four humours, namely, blood, yellow 
bile, black bile, or phlegm, disorders that it would 
alleviate thus the lungwort { Pulmvnana), spotted 
with tubercular scars, was a specific for consumption, 
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the blood root ( Tormentxlla), which donves its name 
from the red colour of its loots was adopted as a cure 
for the bloody flux, while the bryony the root of which 
resembles the foot of a dropsical man was a remedy 
for dropsy Even the great natuialist, John Bay 
believed that by the wise disjiensation of Providence 
such species of plants are produced in every country 
os are good for the diseases prevalent in that country 

Dr Hitt wisely reoommonded the study of the 
woik of enrly pioneers in 1 otany and medicine, le 
mat king that wo ate too apt to thmk that thore is 
little to bo found out by ihlvmg into the literature of 
tho past but it is somewhat svirpnsing to find 
how much tho daily investigators herbalists monks, 
and otlicrs knew of tho piopeitus and uses of plants 
and how much wo can learn from their writings 
One might add to these vory tmo remarks that much 
valuable information would doubtless follow from in 
quiiies into the leasons why herbs that hail a ieputa 
tion when tho hi ibs themselves wore usod lost that 
reputation whin modem preparations wereomployed 
Di Hill thin piocoeded to ileal with tho im|»oitance 
it studying tho physiological vanities of plants and 
asceitaimng in what inspects these vanities though 
at pn sent hotaniially indistinguishable difici in their 
i heimcal i < ustituints I he < xnmple sell c ted by Di 
Hill was thut ot h ucul tptua ihi el tin volatile oils 
of finu physiological \hi ictus ot which diffei enorm 
ously in the jicpoition of pi|ientniu cineol and 
phcllandune which they contain Mi Ptnfnld m 
it minks quoted by Dr Hill says I am un 
acquainted with any ewdeuco which shows the 
medicinal vnhu of I uc alyplus nils to be due t > t \ncol 

It is only said Di Hill by the exoicise of the 
observant faculties anil by making dtdwtions there 
from that we are able to make any leal contribution 
to knowlc dge 

Thk ] ighth International < ongnss of the History 
of Mediiin© to which we directed attention in our 
issue of Aug 21 p 202 was held in the Accademia 
del Eincei at Koine on Sopt 22 28 under tin presi 
doncy of Di Piotio t apparom jiroftssor ot the 
histcuy of medicine at Pisa with Prof Castigliom, 
who occupies tho coiresponding chair at Padua and 
Prof Bilaticiom of Romo as vice presidents About 
230 inembeiK wore piosent tioin sixteen different 
countries The British delegate was Dr J D 
Kolleston who also represented the Royal l ollege of 
Physicians and the Royal Sim lety it Medicine the 
Royal College of Suignons and tho Lniverstty of 
London were represented by Prof G E Cask tho 
Society of Apothecanes by Dr Vincent Dickinson, 
the University of Mane hoster by Dr R Whitehead , 
and tho Wellcomo Medical Historical Museum by 
t apt P I Johnston Saint The most notable 
figures in the Congiess were Prof Karl dudhoff, of 
Leipzig the doyen of medical historians, and Piof 
Georg bticker, of Wur/buig, the leading living writer 
on the history of epidemiology, who both took an 
active part in the proceedings 

Is addition to the papers referred to in our previous 
reference to the International Congress of the History 
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of Medicine, mention may be made of the following 
communication* the relations between the Area 
derma di Cimento and the Royal Society, by Dr 
Mos6 di Segni, malaria in contemporary poetry 
from Virgil to Carducci, by Signora Anna Colli, the 
widow of the eminent malanologiat, madder m the 
history of medicine, by Dr O R Cameron , and the 
appearance of chlorosis in the sixteenth century, 
by Dr Axel Hansen The reoeptions included an 
audienoe and address by the Pope in the Vatican, 
visits to the Bibliotheca Casanatense and Bibliotheca 
Lancisiana, where there was an exhibition of manu 
scripts, incunabula, and other rare medical works, 
excursions to Lake Nemi and inspection of Caligula a 
galley, as well as to Monte Cassmo, where a bronze 
was offered to the monastery in recognition of its 
services to modical science in tho Middle Ages On 
his way to and from the meetings as well as on tho 
rare occasions when he was unable to escape the 
temptation to play truant, the student of social 
hygiene could not fail to bo impressed by the con 
spumous absence of beggars, prostitutes and drink 
advertisements in the streots of Rome, whi< h in this 
respect set an excellent examplo to those of London, 
Paris, and other large towns 1 ho next Congress will 
be held at Bucharest in 1932 

bcorLAND is soon to possess a bcottish National 
Trust, which will play in the northern kingdom a part 
similar to that of the original National liust tho 
activities of which are m practice confined to England 
and Wales , that is to say it will constitute a body 
of trustees governed by u council, to which heno 
factors may < envoy lands and properties and which 
may fioin time to time take steps to secure projiortiBH 
in tho national mteiest as funds permit Tho 'trust 
will be a registered company, limited by guarantee, 
with a council or board of control and such other ad 
mmistrativo apparatus as its subsequent development 
may make nooessary Private individuals up to any 
number may become members of the trust on pay 
ment of an annual subscription of one guinea to 
which amount personal liability will be limited The 
Trust is to be promoted by tho C ouncil of the Associa 
tion for the Preservation of Rural Scotland and a 
provisional council, of which the Duke of Atholl has 
accepted the presidency, has been formed the move 
is a laudable one, but in view of the fact that a 
Government Committee has been investigating with 
thoroughness the possibilities of setting aside areas 
in Great Butain for the jmople, no harm would have 
been done had the promoters had tho patienco to 
wait for and perhaps benefit by the recommendations 
and suggestions of that Committee 

Du kino tho coming winter a course of lectures on 
* Native Raoea of the Empire ’ will be given under 
the auspices of the Royal Anthmjiological Institute 
Tho lectures will be popular in character, following 
m this respect the course given last yeai on Early 
Man Each lecture will deal with the people of a 
single area In addition to giving a general account 
of the people, the lectures will illustrate the bearing 
of the study of their culture on the problems of the 
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administration of their affairs under European juris¬ 
diction The first lecture of the senes will be given by 
Prof J L Myree, president of the Royal Anthropo 
logical Institute, on Oot 15, at 5 TO r u He will 
deal, among other matters, with the general aspect 
of the rotation of anthropological studies to ad 
ministration, under the title of Native Races of the 
Empire 1 acts and Problems ’ The second lecture 
will be given on Nov 12 by Mr A M Hooart, on 

Spirit Worshippers of the South Seas , and on 
Dec 10, Lord Raglan will lecture on “ The Tnbes of 
the Anglo Egyptian Sudan " Further lectures m 
the series will be given after Christmas—on Jan 15, 
leb 10, and Mar 10 Subjects and speakers will be 
announced later Ihe lectures will be given in the 
Portland Hall of the Regent Street Polytoohmc 
Extension, Little litehfield Street, Great Portland 
Street, W Admission will be free 

The exjiedition by submarine across the Arctic Sea 
suggested some time ago by bir Hubert Wilkins is 
now taking definite shape Science Service, of Wash 
mgton, D C , announces that an American submarine, 
withdrawn from the United States navy has been 
acquired and named Nautdus It is a small vessel 
with a submerged displacement of 566 tons The 
Ciuismg radius on the surface is 3000 miles or with 
emergency fuel, 5600 miles It is believed that the 
vessel stripped of its fighting equipment, will be 
ahlo to tiavel at least 175 miles submerge*! Lieut 
Commander S Danenhower will bo in command of 
tho Nautilus, and Dr H U Sverdrup who served six 
years with tho Noiwegian Maud expedition, will be 
in charge of tho scientific work The course proposed 
is from Alaska to Spitsbergen Dr Sverdrup believes 
that during July and August the pack will prove to be 
so open that tho submarine will be able to come to the 
surface every five miles if necessary On the other 
hand it is hojied that the ship will prove capable of 
breaking through young ice, tho position of which can 
be ascertained by the intensity of the light under water 
Some soundings are to be mado throughout tho voyage, 
as veil as gravity and magnotio observations Physical 
observations on the sea water will be taken at different 
depths 

The presidential address of Mr J O Lawn on 
“ Periodical Variations m the Prices of Minerals and 
Metal* delivered m June to the Institution of Mm 
ing and Metallurgy, appears m the July issue of the 
Institution’s BuUetxn Variations of prices of minerals 
is a subject which the professional mining engineer 
frequently overlooks, as to a large extent it lies outside 
his normal terms of reference The price of working 
a mi no must be more than balanced by the price re 
ceived for its products Fluctuations in working costs 
can bo moi e or less allowed for by individual operators, 
and the mining engineer’s experience comes into play 
very largely either m the budget for suoh allowance or 
m devising methods of keeping the figures below an 
economic danger mark But prices of products may 
be governed by national or international ciroum 
stances they soar or are depressed according to con 
ditions, political and otherwise, over which the average 
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single oompany has but little control Thus, beyond 
an occasional glance at current figures, usually oonfined 
to the metals m which he is specially interested, the 
professional man gives scant attention to the matter 
Mr Lawn dealt with his subject ably under three 
heads, the metals as money, the relative prices of 
metals, and periodical variations in prices of minerals 
and metals He showed clearly that knowledge of this 
economic question is very much the concern of the 
mining engineor, as its obvious influence on ojierations 
at the mines themselves is to day forced home m 
practically every undertaking It w as well in these 
days of severe industrial depression that we arc 
brought to realise that even an honourable profession 
may become a fool s paradise if the plain bread and 
butter facta of life remain long disregarded 

In the August issue of the Aeronautical Journal 
appears the full report of a lecture given by Dr I W 
Macooll on modern aerodynamics research in Ger 
many The paper is valuable m that it gives a very 
comprehensive account of the uitensive research m 
aerodynamics that has been conducted m Germany— 
especially on the problem of turbulence during the 
past few years under the uispiration of Prandtl and 
KAnndn Lhe earlier parts of the pajier treat of the 
boundary layer thoory and its application to laminar 
and turbulent motion, the experimental and then 
retical investigations into the ongin of these states, 
and the analysis of the characteristics and innei 
mochanism of fully developed turbulence Woikors 
in the subject will find this paper of great value be 
cause of the systematic arrangement and exposition 
of the enormous amount of work in this held that 
has been conducted in Germany Incidentally, the 
essential empiricism of the present Gorman school w 
very apparent in the nature of the assumptions that 
are made at each stage whore the mathematical difh 
culties appear too severe 

Thk tenth Annual Report of the Non h eirons 
Metals Research Association and the July number of 
the Bulletin of the Association have recently been 
issued We have already referred to the finances of 
the Association and to the new headquarters, where 
much of the work will in future bo concentrated 
The experiments on ternary alloys of lead, which have 
brought about a marked improvement in cablo 
sheathings for positions subject to vibration, Buch as 
on railways, have led to further developments in the 
making of water pipes and lead roofing Another 
product of the research work of the Association is the 
aluminium brass for oondenser tubes, and this material 
is now undergoing teats on a large scale in practice 
The Report contains particulars of many other 
investigations, some of which have been conducted in 
central laboratories and others in university and other 
institutions in close touch with the Association This 
policy of oo operation has proved to be of great value 
in the training of research workers, in addition to its 
immediate results The information service, which 
is on an extensive scale, has already served as a model 
to other organisations, and suoh reports as that just 
issued supply adequate proof of the usefulness ql the 
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system of research associations under the scheme of 
the Department of Scientific and Industrial Research, 
provided that a competent staff can be secured, as in 
the present instance 

Thk growing number of inteinational organisations, 
more especially m the olectrical field has led the 
Institution of Elen tncal Engineers to apjiomt an 
International Relations Committee to discuss the 
question of the liest way to c o ordinate British paitici 
jiation m them The International bloctrotechnical 
Commission (I F C ) in the oldest of these bodies and 
has done admirable work in its somewhat limited 
field, its specific purpose being to obtaui agreement 
on standardisation questions At the ret ent technical 
sessions of the III held at Stockholm, an informal 
preliminary discussion on this subject was openod 
by Mr P Good an tnglish delegate In comparing 
the other international lushes with the IRC, he 
jiointed out that their primary purpose was the 
exchange of mformation and exjierionce and the 
bringing in peinonul contact of those engaged m 
similar work in different countries Recent expert 
enees have shown that congiesses of this kind have 
aheady reached the stage of being ovei burdened with 
papers which roceivo little attention and some of 
them aie not up to tho standard of, or suitable foi, 
international discussion Theie is gieat need for 
co ordination in the international field m order to 
avoid overlapping of iftoit Ml Good xuggeatod 
the jMissibihty of changes being made in some of the 
existing organisations oi the merging together of 
thim into a body which should he ropiesontative of 
tho olectrotochnical industry as a whole throughout 
the woild It would have tho lunds to promote 
continual international exchango of technic ul informa 
turn and when necessaiv it could call lonferonces 
An organisation of this nuture would have to be 
goveinod by properly formed national committoea, 
each of which would have the responsibility of seeing 
that the papers contributed by its members were of a 
standard which justified international i onsideration 

Tnr problem of moasunng the temjioraturo of the 
air is much more difficult than would lie supposed by 
anyone who has not attempted it because of the 
necessity for eliminating the influence of radiation, 
which affects the thermometer very readily but the air 
only m an indirect way If any kind of self registering 
thermometer is to be used, the Stevenson sc roen has 
long been the standard method m Great Britain In 
that screen a reasonably free circulation of air is sec ured 
by the use of louvres, and direct ladiation is at the 
same tune prevented from reaching the thermometers, 
much stress is always laid on the impol tanoe of having 
the screen painted white In a paper by Barkat All 
((scientific Note No 11 of vol 2 of the Scientific 
Notes of the Indian Meteorological Department) the 
lesulte of comparative observations made with three 
teakwood Stevenson screens, painted black, painted 
white, and unpainted, are summonsed The observa 
tions wore made at Agra between May Iff, 1025, and 
Feb 28, 1926, that is to Bay,during a period moluding 
many days with solar radiation of an intensity never 
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experienced in the British Isles The results were sur 
prising In place of the large differences that might 
have been expected during the daytime between the 
black and the white screens, even the mean maximum 
obtained in them differed only by 0 8° F By grouping 
the observations to indude only the days of little or no 
cloud and wind the difference was increased only to 
1J°F , the mean of the maximum and minimum was 
prat tically identical for all three screens The observe 
tions appear to imply that in the British Isles white 
paint is almost unnecessary, but since the wood needs 
protection against the weather and white paint is not 
expensive, it is obviously preferable to use it, even 
though a substance like linseed oil might be more last 
mg and even cheaper, readings made in dark tinted 
screens can however, be accepted as reasonably 
accurate where figures from a whitened screen are not 
available, tho moie so as there are various othor more 
important sources of error m a large projiortion of the 
climatological statistics accumulated by pnvato and 
official obseivois in Gieat Britain 

Thk Fuqctnca Ituieu) (vol 22 No 2) contains a bio 
graphical sketch of Mr Honry Twitchm a wealthy 
benefactor of tho Eugenics So< u ty, who died on Mar 
19 last by Major Leonard Dai win Mr Twitchm 
had given tho Sex lety £1000 a par foi somo yours, 
but his hequost will pinbubly have an annual valuo of 
more than £3000 Bo was bom in Berkshire from 
faimer ancestors,and alter a training in agriculture ho 
emigrated to Western Australia as a young man and 
took up sheep fanning In 1924 he sold his estates 
comprising more than a million acres of pastoral 
leases, and after thnty four years in Australia ro 
turned to Pngland His inteieet in sheop brooding 
early led him to recognise tho nnpoitanee of the 
principles of heredity bb applied to man Mi luitehin 
was for many yoais in correspondence with Major 
Darwin on tho subject of ougonics, and his views are 
summarised in extracts from some of his letters b rom 
1912 until the day of his death he showed increasing 
interest in the aims and work of the Eugenics Society 
It is announced by Science Service of Washington, 
D C , that tho National Acadoiny of Sciences has 
accepted a trust fund of £5000 piesented by a group of 
officials of the American 1 elephone and I olograph Com 
pany in honour of General John J Carty, vico prosi 
dent of the Company, who recently retired from active 
connexion with the scientific research of that body 
The John f Carty Medal and Award fur the Advance 
ment of bcience which will be supported by this fund 
may be either for specific accomplishment m some 
field of science or for general service in tho advance 
ment of fundamental and applied science ’ It is to 
be awarded without regard to race, nationality, or 
creed I bo award has been established as a testi 
monial to General Carty s “ noteworthy contnbu 
tions to the advancement of fundamental and applied 
Bcience and in appreciation of his great service for 
many years in developing tho art of electrical com 
mumcation General Carty is a past president of 
the Amenean Institute of Eleetucal Engineers and 
ib well known for his interest in transcontinental and 
transoceanic telephony 
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RKrKBBnfu to his obituary notioe of Prof H W 
Wiley, which appeared in Natomp of Sept 20, Prof 
Henry E Armstrong wntes to inform us that his 
visit to America, when he first met Wiley, was m the 
summer of 1897, not in 1903 

A rouasF of lectuies on Contraception and Allied 
Questions —the first course on this subject to be 
given in Great Britain —is being delivered in the 
lecture hall of the Hoyal Institute of Publio Health, 
37 Russell Square London, W C 1 Tho first lecture, 
on Oct 9, is by Rev Dr A H Gray, on “ Christian 
Civilisation and Contraception * The subjects dealt 
with m tho course are of special importance at the 
present time, particularly in view of the memorandum 
recently piepared by the Ministry of Health for the 
guidance of local authorities, ami also the fact 
that the medical schools in Great Britain do not 
piovide courses of instruction on tho subjects The 
course has been sjiec mlly planned to meet the needs 
of medical practitioners and senior medical students, 
and their admission to tho le< tures is free 

The followingaj ijxiin tinentshave been made recc ntly 
by the Secretary of State for the Colonies Colonial 
Agricultural Serna* Mr t A Ihomld to be 
assistant mycologist Kenya Mr V Dawson, to he 
assistant agiicultural mstmctoi federated Malay 
States Mr H D T eigliton to bo agricultural fit Id 
officer federated Malay States Mr B A Lowe to 
lie assistant botanist bodoretod Malay States Mr 
J P Maule, Mi S D Ross and Mr T West to bo 
superintendents of agiiculture Nigi im, Mr J R 
Curry and Mr N R buggies to tie district agueul 
turol officers Tanganyika iuritory Mr H M 
Lloyd to bo entomologist, Tsetse Research, Tail 
ganyika Tomtory , Mr H L G Milno, to bo agncul 
tural officer, Uganda Qioloqxral Surrey Major 
N R Junner, director of Geological Survey, Sierra 
Leone, to be director of Geological Survey, Gold 
Coast Colonial Forest in nice* Mi R C Barnard, 
to be assistant conservator of forests. Federated 
Malay (states , Mr T 1 Betts and Mr J H Mackay, 
to be assistant conservators of forests, Nigeua, Mr 
W J Fggelmg, to be assistant conservator of forests, 
Uganda 

The Board of Control has issued a Circular (No 745) 
and Memorandum on the Mental Treatment Act, 
1930, reviewing the provisions of this Act, which 
comes into operation on Tan 1, 1931 The Act pro 
vides for various alterations m administration and 
embodies the following principles (1) The preventive 
treatment of incipient mental illness by the provision 
of out patient clinics and extended facilities for 
voluntary treatment (2) A further advance in 
assimilating the treatment of mental illness to that of 
other forms of illness, (o) by provisions under which 
certain oases may be temporarily placed under care 
and treatment without ‘ certification ’, and (6) by the 
opportunities afforded of associating the general 
hospitals (municipal and voluntary) in the treatment 
of mental illness (3) Extended provision for after 
care and for systematised research into mental illness 
(4) Dissociation of the treatment of mental illness from 
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the poor lav (6) Various important alterations in 
terminology reflecting the more enlightened view now 
taken m regard to mental illness 

Thf publication of A Survey of Scottish Coking 
and Tumace Coals ’ (Physical and Chemical Survey 
of National Cool Resources, Paper No 16 Condon 
HMSO, 4* not), by T Gray, T H P Henot ami 
W J S Killing, is a reminder of the hort of difficulties, 
all too common dunng the Wur, which might have 
been avoided by the more scientific study of national 
raw materials In 1916, when the nood for increasing 
the supply of stool became urgent it was found 
necessary to investigate the supplies of cokmg and 
splint coals available in Scotland for the manufacture 
of pig iron Prof T Gray, of tho Royal 1 ethnic a] 
(. ollege, Glasgow, undei took tho responsibility for this 
survey, which has now been published m response to 
numerous requests It contains repoits on 167 samples 
from ull the Scottish coalholds and records the sug 
gcstion for improving the coke from such coals hy 
me roased rato of tai {ionisation now generally adopted, 
by the use of higher toinperatuies and nariowor ovens 

AppIjK ations aio mvitcd for the following appoint 
ments, on or be foie the dates mentioned A senior 
engineering assistant ((trade G) ami an ongineuing 
assistant (Giado If) in the Boiuugh lugmoers 
Department County Borough of West Ham Tho 
Borough rngmeei Town Hall West Ham L 1C 
(Oct 20) Two vitcimaiy smgeons one with hoc 
tenolugtc al and patholegual knowlidge and expen 


ence of laboiatory technique and one for meat inspoo 
tion work, under the New Zealand Government— 
The High Commissioner for New Zealand, 415 Strand, 
W C 2 (Oct 21) A part time radiologist at tho Solly 
Oak Hospital—llie Medical Superintendent, belly 
Oak Hospital, Birmingham (Oct 22) An assistant 
radiologist at tho Dreadnought Hospital Greenwich — 
Ihe Secretary, Dreadnought Hospital Groonwich Sh 
(Oct 27) A doputy director of tho laboratones of 
the Pubht Health Depaitmmt (nun and a first 
bac tenologist in the laboratories of the Public Hoalth 
Dcpaitmcnt Cano—Iho Under Soerotaiy of State, 
Department of Public Health, Cano (Oct 90) A 
genetic ist in tho Agricultural Department of Jamaica 
for work partly on tho bneding of bananas immune 
from tho Panama disease— lho Pnvate Sec letary 
(Appointments) Colonial Office 2 Richmond Icnace, 
Whitehall, S W 1 (Oct 91) A Tolin Hailing fellow 
in physics in the Umveisity of Manchester 9 he 
Registmr Tho University Manchester (Nov 1) A 
lecturer m civil engineering at Aimstiong College— 
I lie Registrar Armstiong College Newcastle upon 
Tyne (Nov 1) \ssistunt surveyors m tho \dmiralty 
and in the Air Mmistly The Secretai> Civil Seivice 
(ommission Burlington Gardens W1 (Ian 22) A 
director of the Natal Museiun—The See letary to the 
Bust el of Tiustees Natal Museum, Pietei mat itzburg. 
South Africa (Tan 91) An assistant m the l’atho 
logical Tahonttciry of tho Cancer Research Depart 
mont Bristol Royal Infirmary Iho Soerotaiy and 
House Governor, Royal Inhimary Bristol 
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New Comet or Asteroid ? U AI C ire No 299 
announces that M F Delporte has detected an 
intoro8luig objoct (either planet or comet) on a plate 
taken at IJoole Observatory ui tho following position 

OT 1980 RA 1W5 0 ml-fo **»« 

Sept 29o Oh 7” 6« 23h 41 8“ 2° 30 4 12 0 

The daily motion is 1™ 43*. N II 56' 1 his is 

unusually large for a minor planet, so if the object 
is a planot it has probably an interesting orbit not 
very far outside that of the earth The object is 
well placed for obseivation, being not far from 
opposition 

Occultationa at the Union Observatory, Johannes¬ 
burg —In recent years there has been a remarkable 
awakening to tho value of oooultations of stars by tho 
moon for finding the enors of the lunar tables One 
gieat advantage is that tho points on the moons 
limb are much more widely distributed than in the 
case of meridian ohsc rvations, in the latter an 
elevated or depressed region on the limh may affect 
observations systematically Dr Innes was one of 
the first to inspire the now campaign, and tho work 
has been energetically carried on at Johannesburg 
since his retirement (Vc No 32 of tho Observatory 
(May 18, 1930) contains the observations and reduc 
tions (by W M Woissell) of 152 occultationa obsei ved 
in 1929, of these, 126 were observed between new 
and full moon, the remainder after full 1 he method 
of reduction suggested by Prof Brown was to apply 
a constant mean correction to the moon’s mean 
longitude, this being determined each year by the 
results of preceding years, the smallness of * the 
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residuals after applying this correction gives striking 
i valence of the excellence l»oth of the observations 
and of Blown s lunar tables once the moan eiror 
has b(<n taken out At Tohaimeshuig Browns 
method is vanul slightly instead of applying a 
constant to tho moon s moan longitude ono is applied 
to tho times used for interpolating the moon s oo 
ordinates Thus 12 7 sec was added to the times 
for the first half of 1929 and 10 9 sec for tho second 
half This has the advantage of correcting all throe 
to onlinatiB longitude, latitude, and paiallax by a 
singlo operation 

Observations of Meteors in Japan Bulletins No 173 
and 174 of the Kwasan Observatory, Kyoto announce 
that numerous meteors presumably assoiiated with 
comet 19302 (Schwassmann Waehinann) weie ob 
servod ehielly by Mi Nakamura, on ton nights 
extending from Slay 24 to June 19 Tho radiant 
moved during this jieuud from R A 15' 19“ N Decl 
43° to K A 10 h 19®, N Decl 39 Viuaholu orbits 
were deduced for the meteois , the node varied with 
tho longitudo of tho earth, but the inclination was 
nearly constant, aliout 27°, tho argument of penhohon 
about 201°, and the perihelion distance c lose to unity 
Ihe c ometary jienhelion was a fow millions of miles 
outside tho earths orbit, so the meteors are eon. 
siderably scattered 

The same Bulletins announce that Prof Isaei 
Yamamoto is preparing a general catalogue of comets, 
which he hopes to publish next year It will < ontain 
all comets for which orbits have been computed and 
notes upon those for which the data are insufficient 
to deduce orbits 
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The Pyramids —In Ancunt Egypt for Juno Sir 
1 lmdern Petne discusses the constructional diffic ultiee 
in building the pyramids and offers some suggestions 
as to the means adopted by the ancient Egyptians in 
overcoming them Their construction involved earth 
banking on an enormous scale and the employment of 
levies of thousands of men moving qmekly by mam 
fort e The lever and roller were prai tic ally the only 
appliances used The (<reat Pyramid shows no trace 
of enlargement and the passage system demands 
almost the full size fiom the first The earth i&mp 
needed for its construction must have l>een of grt at 
size, almost of tho volume of the pyramid itself 
otheiwise the final slojje would have twin too steep 
whilo a lull front was necessary to got up the 50 000 
blocks lequued for each ol the lowei couiscs also 
to maintain tho sides of an earth hank to the height 
of 400 feet would entail a bow as widi Ihn hank 
was heiglitenod as tin work pioceedod by waves of 
stonework and earth woik alternate fly moving up 
the bank Lhe height of the ramp is a difficult 
question It cannot liavo bun cariud to tho full 
height of the pyiamtd Piohahly earth bank and 
brick facing lose to not moio than 300 fe»t At this 
level the fa< e would be 150 feet widi Abovi this 
tho raising must ha\e depended on a su| pent of stone 
in the form of a stone lamp with a | lattorm rig 
cogging up tho side \ platform and ramp ol 20 tut 
each would suffice lor getting up tin steno fin tho 
upptr cnmws It would scaicely be practicable to 
cany a tegular lamp highir than 12 foot b< low the 
cajistonc Mu lust six oi eight courses would hi 
laised by illicit leveling m a safety pit I astly tho 
capstone itself would bo levirid up on stom blinking 
outside tin (ompltUd faces on a suit of | cilostal ol 
blocks until it rcathid its piopej level J*rom a plat 
fonn thus outside the pyramid faci it woulil be sh 1 
forwanl on rollers until finally in | laci Tin staging 
of stone would then be taken off anil tho top courses 
tiinumd down to the slope about foul feet at a tune 
Pedigrees of Hereditary Disease In a jH»|»er cn 
titled Some Pedigrees of Htieddaiy Discs so 
( 4 mints if hu/tnirs April 1030) Di Julia Bill makes 
a conti ibution to the roiordH of [Milydactylism and 
syndactylism and tho association ot blue seleioties 
with fiagility of bone Among eight families the 
peshgif'cs sht w thi tinusniiHsion of the former defeits 
through seveial generations The data aio not 
considered sufficient to ]>eimit any conclusion lieing 
drawn as to tho sex iiieiileiice hut it is clcai that 
such digital anomalies varied gieatly in tho intinsity 
and nioclo of thoir inheritance whilo a considerable 
numlier of cases investigated yielded no evidence ot 
any familial lneidenec Dr Bell refers to the fait 
that while the association of jxilydactylism with 
Tctimtih pigmontosa and hyjxipituitarmm is rare this 
syndrome is found in all affected membeis of the 
family when tho association does occur and that the 
patents have no reason to suBpect the existence in 
themselves of any hereditary taint In the caso of 
blue sole rotn s. Dr Boll {Hunts out that the highest 
incidence is to lie found in females, which is an un 
common observation in the transmission of hereditary 
defects lhe thin condition of tho sclerotic which 
is the a< tual cause of tho characteristic coloui may 
occur without any associated anomaly of bone, but 
if fragilities ossiuin is exhibited by any member of 
a family, that individual will mvariably show tho 
■accompanying anomaly in the eye 

Salt-loving Beetle* of the North —Dr Hans v 
Lengerken has described the maritime and sub 
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mantime beetles of the shores of the North Sea and 
Baltic ( Die Tiorwelt der Nord und Ostsee Be 
grundet von O Gnmpe und F Wagler Liefenuig 
xvi Teil xi el Haluphilo und Halobionte Coleo 
ptera Leipzig Akademische Verlagsgesellschaft 
m b H 1929) His large work recently published. 

Die Salzkafor der Noitl und Ostseekuste , shows 
Di Lengerken <o bo the ptinupal authority on the 
subject and chiefly owing to his work the beetles of 
thoso coasts aio thoroughly known A surprising 
number love the salty districts and, although not 
usually ac tually living in the sea for the whole of 
then life they may be and m many oases must be, 
in tho proximity of salt water Only ono truly marine 
species is to he found in these regions and tins is 
Haemonut ( Macropica) tnutiea I (ChiyHOmel ) the 
remainder live on the coasts and are eithei de[>endent 
on the presence of salt water in the noar ncighboui 
hood halobionte or live both in salty and tin salty 
districts haloplule taking both together there 
am 111 siiec les locordc d from the slioios of tho North 
Soa and Baltic Mcst of these are predatory in their 
habits After a short introduction a table of dis 
tnbution is given and tho systematic jHiiticm follows 
in whiih the genoia an diagnosed and tho species 
leiordod withnotis on thou habitat and sometimes 
on the n habits and litc histones Theie aio only nine 
figutosm all which is to he legrottcd as those given 
aie very good 

Fnhei from the Albatron Expedition Mi Hem> 
W 1 uwlor and Mr Barton A Bean have finished a 
thud instalment of the repoit on the fishes collected 
by the Imted States Buuau of I isheries stoamcr 
Albatross entitled lhe 1 lslies of tho homilies 
Ainudi t haudidte Dull ids and Serramdw, 
obtained by the L mted States Buieau of hisherns 
Steamer Albatross in 1007 to 1910, chiefly m tho 
Philippine Islands and Adjacent Soas (Contribu 
tions to the Biology of tho Philippine Aichqielago 
und adjacent regions Smithsonian Institution 
I S National Mus Bull 100 Vol 10 1030) Tins 
is lhe first ltjiort on the perconl fishes limited 
to the more typical perchhko families particularly 
tho Annidsp and Sserranidu , which aio much tho most 
numerous both in species and individuals It has 
been known for Homi time thut in certain species ot 
tho Annul i the inales caiiy tho eggs in their mouths 
The authois now show that this ronditiun is mote oi 
less general Tho male at tho blooding season can 
be rec ognised easily by its swollc n chm the eggs lining 
earned about (lacked in a dense mass interesting 
illustrations aie given of the heads of some of these 
males carrying oggs Iheie are also good figures of 
some of the mure inijiortaiit v anations in fibhos belong 
mg to the other families described 1 he rejKirt deals 
with more than 150 species and occupies 334 pages 

Production of Hybrid Applet —In his public lecture 
delivered during the BntiBh Association mooting at 
Bristol on Sept 4 Sir Daniel Hall essayed with con 
sidorable sue cess the difficult task of making some of 
the interesting genetic work of the John Innes Horti 
cultural Research Institute intelligible to the man m 
the street C ultivated strains of apples unlike many 
kinds of orchard fruit, are relatively self fertile within 
the Btrain hut he showed that the proportion of fruit 
set per blossom and, still more, the number of fertile 
seeds per fruit, is markedly lower m such well known 
varieties as Ribeton Pippin, Blenheim Change, and 
Bramley Seedling In thoso varieties, less than 30 
per cent of the pollen is viable and they are particu 
larly deficient as male parents These varieties of 
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apple* have now been shown to he triploid varieties 
with 51 chromosomes, instead of the 34, with 17 in 
each sex cell, characteristic of the majority of the 
apples With this discoveiy the puzzle is rather the 
relatively large amount of fertile seed obtained from 
crosses using the sex cells of these vai leties The work 
of Dr C D Daihngton and Mr Moffat sooms to liave 
shown a reason for this, whilst 17 chromosomes is 
the basic number for the genus Mains os for all the 
genera of the Pomoidea, in many of the Rosace® the 
basic number is 7 Iho relative futility of these 
strains with 51 chromosomes may lie explained by the 
fact that this basic number 7 is probably built into 
tho genetic constitution of the apple, so that on sogro 
gation of tho chromosomes in tho foimation of the 
sex colls whilst it is unlikely that two working sc ts of 
17 would lie separated from 51, there is the possibility 
of working combinations of sevens with some adcli 
tional chromosomes that can bo carried without due 
organisation of the macluneiy of mhentanco In tho 
cucumstames then it is possiblo that the histoiy of 
tho Coxa Change Pippin is comctly recorded it is 
stated to be domed from the Kibston Pippin but it 
is intelligible that successful new strains fiom those 
well known \unction have usually been sought m vain 

Wheat Rye Hybrids Mcistor succeeded sc vend 
years ago in obtaining futile liybuds between whoat 
(2ti 42 chromosomes) and lye (2« 14) Mote 

recently Tevitsky and Hcuct/kaia (Proc (I S S If 
( onqress tn Ot net ns I enmgrud vol 2 j> 345) ha\o 
examined a numbei ot these plants in tho J 4 Jf , and 
F t generations and find the somatic number of 
chromosomes to be 5<i that is the hybnds aie 
amplndiploid then clmunosome number being tho 
sum of tho somatic niunbeis in the jwreiit sjiecies 
In the niegasporei formation ot the A, plants it was 
observed that the 28 chiomoMomns do not [wnr but 
split fiom which it is interred that tggs with 5f> 
cntomosciims aie foiined and develop without fci 
tilisation 3 he 7, hybrids liavo always been ob 
served to produce sterile iKillcn In the late i (octoploid) 
hybnds the (Kilim mciosis is frequently normal but 
also show sficquent lagging and m atte rcdchtomosomcs 
bmee the later hybrids examined all had OU chioino 
soinos it is believed that gametes with extra cliromo 
somes either fail to function oi else lost them in tho 
pollen tulie foimation lilts doubling of tho chioino 
somes in a stcnle hybrid to produce a fertile form 
which bieeds truo is thus similar m essentials to the 
Tnhcum hqilopa hybiul Primula kiuni sis. All co 
ttana qlutmosa r N labacum and olliei leceut casts 
•Such instances offer a suggestion as to how ceitam 
genera of plants with increased cliiomosome number 
may have ai ison in the past 

Ic« in the North Atlantic —The lepurt for 1929 of 
the International Ice Observation Patrol Service in 
tho North Atlantic Ocean ( V S Coastquard Built tin 
No 18) contauis much interesting matter besides the 
record o! the courses of the patrol boats and the 
distribution of ice Perhajis tho most significant 
result of several years work is the admission that so 
far at least, no satisfactory basis for the predic tion 
of ice has been found in surface isotherms The 
chai ts are regularly made, hut they cannot be accepted 
as wholly reliable guides The cold water from the 
melting berg apjieara at tunes to fall below warmer 
and bghter surface layors and thus the surface 
isotherms may be misleading The problem is, 
however, being further studied in the hope of teach 
ing more satisfactory results The construction of 
dynamic current maps promises to be more useful, 
but takes more time It is further noted that no 
practical way of destroying ion has yet boon fouAd 
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Mechanical moans like blasting and mining give 
little likelihood of success, but it is noted that the use 
of thermite is rather more hopeful, were it not for the 
gravo difficulties of placing the cliaige in the heart of 
the bergs 

Forbidden Transitions in Alkali Spectra Linos 
forbtddon by the si lot tion rule for azimuthal quantum 
numbers (A k — il) have been obs< rved in tho absorp 
tion s|>ectra of alkali metals under conditions which 
apparently preclude the usual explanation of tins 
erfoct as due to tin ptescnco of external or ionic fields 
Suite it is now also io< ogmsi d I hat tho selection rule 
rojiresonts only approximately the i outent of tho 
quantum thcoiy of a transition it is natural to i outlett 
those two fac ts and to find fi un a stni ter theoretical 
treatment ot the piobltm tin intensity to he ox|H<tid 
foi a foihiddtn lino An analysis appiopnato to 
the alkali ini tals has bi en ill \ eloj ed by A 1* Stev cn 
son in a (Miner in tho \ugiixt issue of the 1‘ioceedtngs 
of the l\oqal Societg on i|imdii(ole ladiution and by 
the application of tho wave miiliuniinl disruptions 
of these atoms which havt boon >btanted l>y llaitm s 
method miineucal valm s have been calculated iii a 
mmiboi of lascs fir tho the mtual tati is of lertain 
foi bidden linos and noinial bins llu ratio foi all 
fom alkali metals in the iasi if tin IS M) and 
IS 27* lines should he ulmut 2 x 10 • wlicicas tin 
exjHnmilital nuinbeis wlinh an iiMiilahle only tor 
|iotassiiim and tiibidium lange turn about om half 
to one hundrcxl times this which is take n 11 u picsi nt 
a tauly satisfactory nguement in tile c in umstunc is 
Other c\|Miinuntal eyidence feu the existence of 
ciuaditpoU ladiation has also been found uceiitlv hy 
R French* and I S ( amplx II trum the study e f tho 
tinnsverse 7temail oifcit tot tin iiiuoinl gum line 
of oxygen ( I'h /steal Hot teu \ol 7(> p 152) 

Restoration of Ancient Bronzes —The pamphlet 
with this title published as \fusemn lechmqm Series 
No 3 (Chicago 1930) by the I it Id Museum i f Nutuial 
History contains an ai count by H \Y Nichols ot 
the electrolytic process ot lestoiation an 1 the cure 
of malignant patina The electi ilyfic | nets* was 
devised by l*rof t (> I ink at ( oliiiiilua l mveisity 
Very dotailcd dilutions are given an I tile jMunphlit 
is illustrated with diagrams of ii| jiariitiis and with 
plates allowing objtcts before anil aftci treatment 

The Acetylene Molecule The hIihoi ption sptetrum 
of acolylene contains a number it bands ausuig fiom 
combined vibration anil rotation of tho molecule 
which aie in the neighbourhood of 8000 V and so 
accessible to intia red photography I wo inveatiga 
tiona of these which Ic cut to a faulv compl tc dost rip 
tion of the molecule ate lopoitrd ill the issue of the 
7eitschnft Jar Phystk for Aug 20 The lust hy Prof 
Metke anil K Hedfeld deals with the structure of 
the bands and shows that tho auangoiuent of the 
atoms in the inohrule is linear and thut if the noinial 
sejiaiation of tho atoms m tho t H gioup is 1 08 A 
as in methane that of the two carbon nuclei (( r() is 
1 10 A Hie distance between the iarbon atoms is 
less than m diamond (1 64 A ) and in the diatomic 
caibon moloeule responsible foi the Swan bands 
(1 31 A ) Tho second paper by Prof Mecke and 
Dr ( hilds gives the remits of a photomotuc, analysis 
of the band at 7887 A The course of the intensity 
changes through an absorption band furnishes con 
siderable additional information about the structure 
of a molecule, and m this ease is consistent with the 
conclusions that the electronic state concerned is that 
denoted by the symbol >1 and tliat the nuclei of the 
carbon atoms are without sum, whilst those of the 
hydrogen atoms have a spm ot magnitude ) in quantum 
units 
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Folk and Open-air Museums 


MHIOUGH the expression ‘ folk musoum i<< loosely 
used it ih generally understood like folk loro ' 
to rotate to the ordinary people, tho rank anil file of 
the imputation the labouiers the artisans theeiafts 
men, as opposed to tho ruling class Such collections 
of indigenous juoducts have groat historical value 
They deserve to be regarded as almost the only 
means of preserving visible records ot the national 
charac tc ristics rhe humblei the art 01 tho haneb 
craft the more impoitant it is from this point of 

In England it is only recently that the regrettable 
disap|ieainnco ot tho outward and visible signs of the 
inner history of the jieople has be < n fully lealisod and 
c onsocpiontly it is only recently, and ow ing to the 
very rapid growth of local museums that systematic 
attempts hnvo been made and aro being medo to pro 
solve them I he example for this systematic effort 
was set in Sweden by Dr Aithur Hiwchus thofoundet 
of the Noidiska Museum, which is now one of tho 
glories of Stoc khohn I his groat schtmo has boon an 
inspiration for all subsequent attempts to illustrate 
fully the lifo of past ages 

It is iui]H>rtnnt however to make a cleai distinction 
botwoon two quite different things although they are 
adjac ent and form part of one sc heme in ‘Stockholm 
The first is tho open air museum of tho Skunsen 
typo, in which are le erected tho pnmitivo dwellings 
huts, cottages, workshops, windmills bakehouses 
anciont churches, and so on that would othorwwo 
have been destroyed or converted to other uses anil 
in these are generally placed the furniture, the appli 
am es, and tho decorations that belong to them I he 
second is the folk museum , which contains materials 
lllusti at mg bygone life and thought at different pei lods 
or m different districts of tho country hut these 
materials are not placed in then proper setting, they 
are brought together and exhibited according to pur 
pose or material, and generally displayed in museum 
cases in such a sequence as either to compare the 
customs and handicrafts of one district with those of 
another, or to illustrate the development of an ait or 
an industry The open air museum and the folk 
museum supplement each other 

Thoro is, m addition, onothei sort of collection often 
included under the name folk museum , namely, 
the old house pre served in itH original foim and m its 
original place and containing a display of contem 
porary furniture and household equipment There is 
yet another type of dwelling namely, the old house or 
cottage preserved in its primitive simplic ity so as to 
preeont the appoaranco ot an inhabitoa dwelling with 
out anything of tho museum about it such is Ann 
Hathaway s Cottage It is of such buildings that an 
open air museum paitly consists 
Let us then confine the term open air museum 
for lack of a better, to the Skansen type folk 
museum to the Nordiska typo, and let us further 
chstuiguish between the period museum , an old 
house filled with contemporary exhibits and the 
period house or period cottage , which has no 
museum exhibits but reproduces domestic life 

Finally there is the jienod room ’, either an ongmal 
transpoited from a house which has boon destroyed 
or a facsimile m which an attempt is made to ropro 
duce the conditions of life, whether in a mansion or in 
u cottage Such rooms generally constitute a separate 
exhibit in a museum 
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State ot Affairs in the British Isles 

1 Open air Museums —In 1912 an attempt was 
made by a group of influential persons to press the 
advantages of the Crystal Palace grounds as an ideal 
site for such an open air exhibit ol a national char 
actor Possibilities for local exhibits of this type have 
lieen considered, but nothing has matenalised 

Recently tho Report of the Royal Commission on 
National Museums and Galleries has considered the 
sulijec t from tho national aspeot and has definitely re 
commended that a national open air museum should 
he established m I ondon , two appropiiate sites men 
tioned are the Botanic Oardons in Regent s Park and 
thogrounds of Chiswick House 

The question has since been taken up by a joint 
committoe initiated by the Royal Anthropological 
Institute and c ontaimng representatives of the Royal 
Socioty, the Royal Society of Aits tlie Museums 
Association, and the British Association This oom 
mittce has unanimously lecommended the Botanic 
Gardens site as the most suitable, and has approached 
the Government derailments concerned urging that 
eaily action should be taken 

2 Eolk Museums -Institutions wholly devoted to 
this subject, like the Nordiska Museum, aie also un 
known m the British Isles The tine collection of 
peasant arts made by tho lato Master of the ( harter 
house is now an annexe to the Educational Museum at 
Haslemere anil is mainly concomod with northern 
Europe 

3 Period Mu stums Of those wo havo a considei 
able number but comjiarativoly few of them relate to 
tho lifo of humbler folk 1 may instance the Priest 
House at West Hoathly, the Ancient House at lhet 
ford the Greenland I lsliory at King s Lynn, as typical 
examples 

4 Pi nod Cuttatfes As a good oxamplo may be 
mentioned Aim Hathaways Cottage but very few 
cottage dwellings have been preseived free fiom the 
museum taint most of them c on tain showcases 

5 Pinod Hooms Most of these again, as at Nor 
wich and elsewheio are typical of tlie life of wealthy 
and cultured folk In tho National Museum at, 
Cardiff, in the Museums at balisbury, 8t Albans and 
jicrhapa elsewhere, attempts have been made to re 
construct a kite bon or some living room with its 
appropriate furniture and utensils 

0 talk ( Museum) Exhibits —Of these theie are 
abundant examples ru h in valuable material gathered 
together either as local bygones or placed among 
etlmographical collections Conspicuous are the Pitt- 
Kivers Museums at bainham and Oxford, the collec 
turns at Huddersfield and at Hull, and many of the 
national and larger provincial museums, including also 
such local collec turns as those at Bedford, Luton, 
Newark, Bolton (Hall i th Wood), Worthing, Lan 
caster 

finally, some lllustiations of the life of craftsmen 
may be gleaned from museums which illustrate special 
pursuits or handicrafts , such are, however, extremely 
rare in Great Britain, and almost the only one which 
aims at something like completeness is the Museum of 
1 isherms and Shipping at Hull 

I rom this short survey it is clear that there is a vast 
amount of material from which the life, arts, mdustnes, 
and customs of the people might be illustrated but it 
is buried in other collections It is equally clear that 
the real need in Great Britain is for an English or 
British folk museum associated with an open air 
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State ot Attairs nc Foreign Cotothiks 
1 Open-air Museums 

Sweden —There are museums of the bkansen type in 
Sweden not only at Stockholm but also in many other 
parte of the country There arc no lees than 200 open 
air collections m Sweden alone bkansen itself con 
tains 117 sepaiate buildings, records 700,000 visitors 
in a year, and occupies 60 acres 

Sweden also possesses a number of quite small 
village enterprises, whore a field or small group of 
cottages have been sot aside for this pur} lose One 
of these at Bunge, started m 1907, has since beoome 
an open air musoum of considerable impoitunee A 
special feature of this museum is the ancient bunal 
ground, showing various methods of burial and 
t^jies of burial stones dating from tlio time of the 

Norway —There is at Oslo the Norsk Museum 
which was opened in 1902 and now covers an area of 
31 acres upon which are re erected old farm houses of 
different jienoda and an attempt is made to re create 
old streots with houses that have disappeared or 
are fast disappearing At I lllohamtnor there is 
the Sandvig Collection, which contains 71 ancient 
buildings 

Denmark —At Aarhus tliero is Den (jramle By (The 
Old Town), which was started about sixteen years ago 
by the re aroc tion of a Burgomaster a house and has 
since grown to a considoiahlo mao 

t inland — At Helsingfors m the Isle of Jboleson 
there is a large rnusourn covering an aiea of 26 
acres, which was founded in 1909 this consists 
of more than thirty buildings of various tyjios and 
periods 

Holland —The Noderlandsch Ojienluehtmuseum at 
Arnhem consists of 20 buildings, covering an aioa of 
76 acres , this was opened in 1018 

Rumania At Uui an excellent example of an ojien 
air musoum is being formed with the object of exhibit 
ing the typical peasant culturo of the Rumanians 
and othei nationalities in Rumania, by means of their 


The International Union of 

tl^HE fourth meeting of the International Union of 
Geodesy and Geophysics was hold at Stockholm 
on Aug 11 23 though the Section of Goodesy found 
it necessary to begin three days earlier m order to 
get through a long programme of work The mooting 
was very well attendod, representatives of thirty 
countnos being present and numbeiing more than 
two hundred A number of other scientific inen 
attendod by invitation, among whom w« re Dr Linke, 
of tho Geophysical Institute at Frankfurt, Dr F 
Kohlsc hultor, of tho Geodetic Institute at Potsdam, 
Dr R bchreitor of Troiburg, and Dr V Conrad and 
Dr Hopffner, of Vienna 

The opening meeting was held on Friday, Aug 16, 
m the Concert Hall, where Dr K Trygger, the 
( hanoellor of the Universities and chairman of tho 
Swedish National Committoe, welcomed tho delegates 
M Ch Lallemand, the president of tho Union, replied 
and expressed the thanks of tho delegates for the 
excellent arrangements which had been made for thoir 
comfort The other meetings of the Union, os well 
as those of the bee tions, were held m the Parliament 
House, where ample accommodation was available 
for all 

In the bection of Geodeey, reports were presented 
by the delegates of the various countries on the 
progress made m geodetic work since the last meeting 
of the Union m Prague in 1B27, and a number «f 
No 3180, Vot 120] 


oharactenstio peasant buildings and occupations 
The collections will consist of typical houses Drought 
from each district, and in each of those houses a 
family from the same district mill livo to show tlio 
type costumo, typical customs, and occ u pat ions In 
addition to the ty pu al original buildings it is intended 
to erect an open air theatre for the purpose of peasant 
festivals, and bo on 

2 h oik Museums —Museums of tins type similar to 
tho Nordiska Museum at Stockholm though many 
of them are on a small scale, exist in many otlier 
places Example* are tho Museum at Karlskrona in 
Blekingo, Swoaen and tho Rngudine Museum at bt 
Montz 

CoNcnt sion 

It will bo soon from this how lato we are in any 
systematic emlc nvour to prose rve and accuinuluto such 
illustrations of peasant and urtisan lifo m Grout 
Britain The folk museum should undoubtedly where 
possible, be associated with and supplementary to the 
opon air museum It is deplorable that si many old 
buildings and other survivals from just times have 
been lrievoc ably lost in i is out years But the national 
conscienco is obviously awake ning to the value of such 
things anil determined efforts are now being made in 
many quarters not only to preserve tho amenities of 
the countryside but also to conserve the old housos 
and < ottages wine h are in danger of dc struction But 
m too many mstani cs tho advance of town biulding 
and the alteration of the countryside tlutatcn the 
actual exmtenco of many a cottage wind mill foigo, 
or Other relio of the past which might be saved and 
ro elected in an open air muaoiun Hue again whao 
these can be retained in their own rhstnit that should 
be done and for this purpose it is to bo hoped that 
many localities will follow the Swedish oxample and 
preservo and maintain Huch structures ill a local 
enclosure Tlio institution of a national enclosure 
should not m the least interfere with such local 
efforts, but should soive as an example and inspiration 
to tow ns and villages all over the country 


Geodesy and Geophysics 

special points were discussed Theso will bo published 
in the Bulletin and the Memoirs of tho bection m due 
course Much mterost was taken in the account 
which Di Vonmg Moines/ gave of lus recent deter 
munitions of gravity at son, made from a submarine 
in the neighbourhood of lava in the Pacific Ocean, 
and elsowhere A very mteiestmg discussion took 
[dace and a strong recommendation that work of this 
cliaractor should be undertaken in tho Bay of Bengal 
and other eastern waters was approved and was later 
adopted by the General Assombly of tho Union 

The death of Prof H H Tumor who was taken dl 
as ho was about to dc liver his address as president 
of the bection of Seismology cast a gloom over its 
meetings, but nevertheless a large amount of usoful 
work was doni Ihis bection, os well as that of 
Geodosy, both of whu h have to disc uss and publish 
a large collection of data that would not otnorwise 
be readily available to international workers, tmd 
then resources fur from adequate and Prof Turner s 
address brought the urgent needs of the Soction in 
this icspoot before tho delegates The woik which is 
being done at Oxford, as well as that undor Prof E 
Rothe at btrasbourg is ui need ot a fuller moasuro of 
support and resolutions to this effect wore adopted 
by the bection No successor to Prof Turner was 
appointed, but the vice president Prof E Oddone, 
was authorised to act as president for the time being. 
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Owing to illness, Dr L A Bauer, the president of 
the Section of Tenestnal Magnetism and Electricity, 
was not piesent at Stockholm, but his place was taken 
during tho meeting by the vice president Prof 
Carlheim (»ryllenskold Dr T A lleming of the 
Department of lerrestnal Magnetism, Washington 
was elected president of the Section for the coming 
period An interesting senes of communications were 
presented to the Section, in one of which tho magnetic 
work of the international stations during the Pnlai 
Year was discussed It was decided to publish an 
auroral atlas as soon as the matonal could bo selected 
and brought together 

Hie Section of Metoorology had before it a largo 
amount of scientific work in tho form of reports anil 
communications The plans for the work to lie under 
taken during the Polai Year at the mtemational 
stations wore discussed Tins pioposul under which 
a number of countries liavo agreed to maintain fot 
twelve months a chain of obwrving stations in the 
neighbourhood of the An tic Circle, ami also in south 
polar regions was warmly support! cl as being certain 
to provide u mass of mfonnation of the gieatcst value 
and practical lmjxutance to meteorology Dr Axel 
Wallen, director of the Meteoiological and Fiydin 
graphical Service of Swodon was elected president of 
the Section in succession to Sir Napier Shaw 

In the Section of Oceanography Prof M Knudsen 
was tier ted president m place of Prof Odon do But n, 
who has n tiled 

In addition to the scientific subjects which were 
dibcussccl at tho meeting of tho vatious sections 
the ( moral Assembly of the l non hud before 
it on this occasion tho revision of its statutes 
These wore adopts! oloven yeais ago at Brusst Is when 
tho International Ueseaich Council and four of the 
l mons relate cl to it were founed It was then resolved 
that the statutes there approved should come up fot 
revision nftci twelve years when oxjkiic nee would 
have shown what modification of them was dcsuaHle 
At its last meeting m 1928 tho General Assembly ot 
the International Research Council appointed a 
committee fo consider wliat modifications should bo 
intioduced into its statutes and the draft statutes 
whu h the committee prepared wore adopted in July 
last by the 1 xocutive C ommitteo of the ( uuncil and 
recommended to tho General Assembly for approval 
at its meeting m July 1931 

The alterations which have been pioposcd are in 
the direction of giving as much freedom as possible 
to the Unions to atrange their own affairs since those 
bodies have giown to lie active oiganisatious for 
scientific co ope ration T his will necessitate c one 
spending changes in the Htatutcs of the different 
Unions and the consideration of these at Stockholm 
occupud the greate r part of two days The procedure 


for the admission of new members was laid down, and 
greater freodom was given to tho Sections dealing 
with Geodesy, Seismology, Meteorology, Terrestrial 
Magnetism Oceanography, Volcanology, and Hydro 
logy to arrange their activities It was also agreed 
that they should in future be termed International 
Associations An impmtant decision was that the 
president of the Union should not in future hold 
office for a longer period than from one meeting ot 
the General Assembly to the next, and that he should 
not bo immediately eligible for re election This 
should assist in maintaining the international char 
octet of tho organisation It may be remarked that 
tho same rule is already operative in six out of tho 
sevi n other International Unions 

Very ample arrangements wore made at Stockholm 
whereby tho delegatee might visit all the technical 
institutions in the city whu h were related to the work 
of the tonferonc e and special visits wore made to the 
offices of the Geodetic Institute) the Observatory, 
the Geologic al Survey, the Meteorological and 
Hydrographical Service and otheis as well as an 
exhibition of mstiiunonts, etc at the house of the 
Mining Corporation 

Besides tho woik done in the sessions of tho vanous 
loimnittees much viiluablo mfonnation is in tore hanged 
by delegates at the social gatherings which tako place 
at other times and Swodish hospitality piovulod a 
number of ot i anions at which the guests could discuss 
matter* of common mteicxt The City f ounoil gave 
a banquet in the magnificent City Hall eaily in the 
week and the Oiganismg (omroittoe liivitod the 
delegates to a luncheon so that they might make the 
ocquaintanc e of each othi i before the work of the 
tonfcrence commenced and also to a chnnu which 
brought the soi lal part ot the proceedings to a close 
The delegates wore meivesl at the Royal Palace by 
H H tho Irown Prince and tho ( rown Pnncoss in 
the afternoon of one of tho days and on one evening 
a gala ixrfounanco of Aicla was givon at the 
Opera House One whole day was dovoted to a visit 
to tho City and the University of L ppsala 

Those ilelegates who were able to remain m Sweden 
after tho mot tmg at Stoc kholm was e»vei were able 
to choose between ail excursion through southern 
Sweden anil another in tho northern districts of the 
country The latter was of special interest for the 
mining and geological information which it piovided 
Iho director of tho Geological Survoy took charge of 
it and those who weie able to take part enjoyed 
exceptional opportunities for gaining first hand 
knowledge of the active developmc nt wluch is taking 
place m this part of the country 

Ihe next meet mg of tho International Association 
of Geodesy and Geophysics will be held at Lisbon in 
the early autumn of 1933 


The Association of Special Libraries and Information Bureaux 


F September 1927 at Hoddesden a confoienco was 
hold of scientific anil business men in many de 
partments ol hiunan activity, to discuss the problem 
connected with the collection, treatment and dis 
nomination of inhumation lhoy had no intention of 
forming a |iermnnoiit association, but the pressing 
need for the examination of these problems forced 
the conference to organise itself Ihe objects of the 
Association so foimed are lo examine, foster, and 
co ordinate the activities of research organisations, 
sjiec tal libraries, information bureaux, and similar 
sources, to act as a dirot ting agency to these sourt as 
to develop the usefulness and efficiency of special 
libraries to promote whether by conferences, moot 
ings, or other means, the wider dissemination and the 
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systematic collection and use of mformation, and 
to encourage by co operative means, the prevention 
of waste due to the unnecessary duplication of the 
woik of those engaged in reseaich and allied results 
1 he Association has compiled a vciy valuable Diroc 
tory of 'sources of Information, and set up an Inquiry 
Bureau and a Panel of Translator, expert in subject 
us well as language 

Recently, as tho result of long consideration, tho 
Association has decided, in the mteiest of the more 
efficient indexing of literature, to become the advocate 
of a particular c lassification scheme in order to secure 
uniformity of method The special committee ap 
pointed to consider the matter came to the unani¬ 
mous conclusion that the Association should adopt 
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the Universal Decimal Classification , and, at) the 
result of this decision, a Joint Committee with the 
British Society for International Bibliography has 
been set up 

The annual conference of the Association of Sjxx lal 
Libraries and Information Bureaux has already be 
come an institution to which members look forward 
with pleasure as a moans of discussing their problems 
with others having the sumo or different points of 
view It is almost impossible for anyone interested 
m the collection, supply, or use of information to 
attend one of those meetings without taking away 
some now idea, 01 making some personal contact of 
value 

Tl|g seventh conference, on Sept 10 21 last, at 
New College, Oxford was not less mtoiestuig or 
helpful In his presidt ntiul address, Mr H T Tizard 
refeired to the multiplication of books and the need 
to develop methods by which people can got access 
to the information they contain Ho quoted Di 
Tolinson s dictum that It is indoed culpable to loHd 
libraries with superfluous books but pointed out 
that tho difficulty is to dec ldo which are su|>orfluous 
Keadeis of tho Journal of tfn Chrmteal Society might 
agroe off hand that mno tenths of its contents were 
supeifluoiis, but tho digest of tho opinions of etuh 
fellow, asked separately what tenth he would like to 
keep, would probably endorse the wisdom of tho 
Publication Committoo in retaining tho whole \\ e 
must mako up our mauls that the volume ot recorded 
knowledge will lontinuo to swell at an over me reusing 
rate and address ourselves rnoro eagerly than wo havo 
m the past to making better use of it lhere may be 
nuie and twenty light ways of indexing But tho 
world docs not really want more than one general 
systom und it is high tinio that there was international 
agiec incut cm tho subject 

Among the many inti resting papers i omimimcatod 
must be mentioned two papeis by Sir Henry Lyons 
on 1 ho Display of St lentifio and rechnu a! Objects 
and by Di t A Bathei on The Dissemination of 
Information by 1 xlnbitu n and Display Sir Hemy 
Lyons showod how it is [Kissiblo to convey a grout 
doal of infol ination to tho visitoi on a shoit visit by 
the anungimont of sjiecimniis and models to induato 
the development of the idea being illustiatnd and by 
paying attention to his physical comfoit Dus lattei 
aspect was also emphasised by Dr Bathei Di 
Frinzhom i ontributed a paper on tho present problem 
of the movement m Germany foi the standardising 
of tho forms of books and junodicals and of libraiy 
methods w ith reference to its wider interest and inter 
national lmpoitance In another communication Di 
A Sehlomaim explained the organisation of tho Ger 
man information service on teclmical literature 

In view of the recent decision to recommend the 
Universal Decimal C (ossification anti the subject of 
the piesidentiul addiess problems of classification 
formod one of the mam themes of tho meet mg Tn 
this mqioct a paper on I he Inadequacy of the 

Alphabetical Subject Index , by Prof A h C 
Pollard and Dr S ( Bradford provoked considerable 
discussion The authors showod that no existing index 
deals with the whole literature of any one subject or 
generally covers even a large percentage of tho total 
references required by a specialist Some lemarkablo 
examples were given, which wore chosen quite at 
random In consequence of this incompleteness, 
searchers must consult as many indexes as possible 
But, as they are nearly all different, each separate 
system must be studied, thus wasting time and 
patience Of the multifarious systems in use, those 
of the alphabetical class are jiarticularly bad Ihe 
difficulties inherent in the alphabetical system of syb 

No 3180, Vol 126] 


ject indcxmg are due to the fact that the notions to 
be uidexed may be dosenbed in each language by a 
vanoty of different combinations of different words, 
any one of which may bo selected for on index entiy r 
and tho alphabetical order of no senes of selected 
combinations has any direct connexion with the le 
lalionship to one another of tho notions expressed 
Tho adoption of the principle of alphabetical arrange¬ 
ment amounts to tho i ejection of that of c lassification 
But oh iclatod subjoc ts are scattered thioughout an 
alphabetical indtx, cross references must bo added in 
older to diroet the sean her to other headmgs under 
which related information muy be found Conso 
quently, most alphabetical indexes are based on an 
unseen classification comprising a series of selected 
subject headings combined with a system of (ross 
ufertnciB When howevei tho magnitiido of a com 
piehensivo classification ot knowlodgo is realised it is 
inconceivable that ail adi (junto coin tilled cloHsifua 
lion weighted with the o\ciwhelming mass of mecs 
sary c rose referent es could lie usod as tin basis of an 
alphalietic al index 

Prof Pollaid and Di Biadford pointed out that m 
tho alphabetical suhjtit index 

1 Referent is to related suhjot ts must Ik scatteied 
throughout the whole leiiortoiv 

1 1 lhere is no method ot toot limiting related 
reforenceB within the subject exi i pt hy a complicated 
labyimtli of press rtfenmts wlucli is difficult oi mi 
jxissible to elaboiato with completeness and is time 
wasting for the st either 

2 Lhere is the danger of ilisse t mting reftit rites to 
essentially the same subject by the usi oi syiu nyms 

2 1 11ns danger tan be mluttd by employing a 
concealed classification togcthei with a sicond claim 
rate system of cioss lefcn nt ns that is fiom syno 
nyms But as tho unscon clasHificiiticn is inflexible 
and necessarily incomplete tho mdcxti is forced to 
employ forms usually taken fiom the authors titles 
which do not belong to the consultud classifies 
tion and aic unconnected with either series ot cress 
references 

3 Essentially unrelated reft mitts are likely tn bo 
brought tngothei under terms that niiiv have widely 
different meanings such a term ns Suivcy may 
mean almost anything 

4 There is risk of assuming that an c xpression use cl 
me taphoncully is lute tided literally ami 

5 lhe use of an alphabetical system excludes the 
jiossihility of collaboration with olhei hihlingiaphors 
especially in different countius 

*> I This implies tho porjetuatum ot tho piesent 
chaos of independent bibliographical ofToit with a 
maximum of inefficiency and ot laboui to the searcher 

On the other hand none of these, objections is m 
heront in a classified index since 

1 Reluted references are hi ought togcthei by tho 
classification, 

1 1 and consequently cioss rcfoitucos within tho 
subject are not required 

2 The classification enforces tho contemplation of 
notions , tho same subject must bo iiicluxod m the 
same place 

2 1 No sene s of c roes references from synonyms is 
required since the classification is not concerned with 
titles 

3 apparent similarity of terms or 

4 metaphorical expressions Thus tho use of a 
standard classification ensures a maximum of effi 
cioncy, and 

5 serves to unify the work of all those usmg the 

same system, so that their references may be brought 
together into a single index, which may be consulted 
with a minimum effort S C B 
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Colloid Science applied to Biology 


TITHE haraday boeiety met at Cambridge on 
-1 Sept 29 0« t 1 for a general dug ussion on col 
loid Bcicnco applied to biology The occasion wan 
arranged by the ( olloid C ommittee of the Sot icty 
with the intention of bringing togothor physical 
chemists and biologists whose interests meet on this 
held Ihe attendance was unexpectedly large, and 
among those present were some twenty delegates 
from other countries Before the discussion liegan 
Prof Wo Ostwald dehvored greetings to the Society 
fmm the Colloid Geeellscliaft, and Prof H i Burton 
presented those of the Ottawa C olloid Sytnjiosiutn 
vlho discussions, which extendod over thiee days, 
were of sustained and exceptional interest 

The subject first discussed was mtioducecl by 
Prof A V Hill, whose report dealt with a proof 
based upon the work of Dr I Straub and continued 
by cx|xnments of Ins own that although a living 
membrane such os that winch separate s tin volk 
fiom the white of an egg may bo fully permeable to 
water and electrolytes thermodynamic ccpiilihiiniu 
may never be rcuchcd across it lhe membrane 
alters tho oquilibnum by the continuous perform 
once of woik A ‘steady stato’ is maintained but 
there is no ocjuilibnum so long as tho momhrnno 
is alive Dr Stiaub doscnbocl e\pciimeuts in 
volving an endeavour to reproduce this condition in 
tho cose of artificial membranes Tho subsequent 
discussions showed tho biological linpoitance »t tho 
foots involved 

In tho absence of Piof Gortnor of tho University 
of Minnesota Ins paper on the state of water in 
colloidal and living systems was taken as read A 
discussion of great interest made clear that a dofini 
tion of bound as contrasted with lroe water is 
not yet possible Different methods give results so 
diverse that littlo meaning can at prose nt be attached 
to the terms in question Prof Svedbtrg then 
summarised the icwults of his dotomunations of 
protein molecular woiglit by means of the ultra 
centrifuge Iwolve proteins had moleculat weights 
of 1 2 1 or tt x J4 500 while two lm mix ynnins hod 
molecular weights exceeding a million These are 
c onstant over a pH range varying from 2 to 8 units 
but may disscx wte reversibly outside that range In 
tho disc ussion which followed Prof H R Rruyt and 
Dr P Lcxomte chi Nouy attacked the view that the 
aggregates the weight of which was thus determined 
were moloculos rather than micelles consisting of 
numerous molecules A very wide eli\tigtmo of 
opinion on this point wan revealed in tho debate 
which followed 

Prof W Pauli, of Vienna, described very bnofly 
lus roccnt researches dealing with tho bohaviour of 


proteins towards other colloids and towards electro 
iytes, and Prof h F Non] cloalt with the physical 
infhienoo of gases on colloids The report of Prof 
JbnunS Iremiet dealt with the phymologioal and 
physico chemical factors involved in tne active 
movements of amcebse, and his remarks were followed 
by an instructive discussion A rej>ort of Prof R A 
Peters of Oxfonl giving arguments for the neoeesity 
of assuming a poimanent architectural structure in 
protoplasm led to many interesting expressions of 
opinion The familiar difficulty of reconciling such 
structuro with proved fluidity was well to tho front 
Dr ( iatner directed attention to the significance of 
structures such as mitochondria and Golgi apparatus, 
and Prof JUS Haldane dealing well with tho 
genes of the geneticist, argued that thoir history and 
influence suggest for tht m a it lativoly simple chemical 
constitution with superimposed structure a com 
bmntion as it were, of cliemiral and morphological 
patterns 

In the report of Dr Hans Pfeiffer, of Brennen, 
the question of the isoelectiio point of living cells 
was raised, and in that of Drs von Muralt and hdsall 

vuy cloarly presented by the former the technique 
and results of a study of double refraction in muselo 
proteins was described This provoked interesting 
< omments from the physical chemists Finally, Dr 
I H Quastol speaking on mechanisms of bacterial 
activity i ef6i te<l to his own theory of molooular 
activation at tho coll surface and described recent 
experiments in which it has boon found that, after 
complete lysis, certain deliyilrogonases present in tho 
intact cell disappear Other enzymes the mdophenol 
oxidase for oxomple remain intact 

lhe complexity of the biologioal field was brought 
piommmtly before the company whon, during the 
first evening a number of c inematograph films wore 
shown in a theatre at the Engineering Laboratories 
These uic luded studies of living oells by Dr Canti, 
and ono of amoeboid motion by Prof Faur6 Freiniet 
A sti iking film exhibited by Dr Robert Chambers 
illustrated the methixis of micro dissection and mioro 
injection In relution with these exhibits was a 
lopoit of Dr Honor B Fell, of tho btrangeways 
Research Laboratories, Cambridge and Dr Wilmer, 
on the phenomena observed during the culture of 
vertebrato cells in i ilm Port of this report was 
presented by Dr Wilmer during tho discussions of 
the following day 

On the evening of Oct 1 the members of the 
conference dined together in the Hall of Pembroke 
College Tho services of Prof 1 M Lowry, tho 
retiring president were gratefully acknowledged, and 
hw sue i essor, Dr Robert Mond was warmly welcomed 


Imperial Wool Research Conference 


I TND1 R tlio auspices of tho Fmpire Marki ting 
Boaid delegates from the Domuiions tho chief 
wool j ro li ing t olomes, and reseureli institutions 
m Li eat Britain, together with representatives of 
Gnvomnunt Departments concerned met in con 
feienio upon matte is relating to wool research during 
tho neck Sept 22 20 Ihe meetings commenced 
with an nd liens by tho Right Hon I H Thomas 
Socrctaiy of State tor tho Dominions, who welcomed 
tho dolcgatis and expressed the hope that from tho 
deliberations of the conference the progress of re 
march into the prcxluction and utilisation of wool 
throughout tho Empire might be stimulated 

Mr A L Hethenngton, of tho Department of 
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Scientific and Industrial Resoaroh, gave a brief out 
lino of tho industrial research associations in Great 
Biitam mentioning especially tho position occupied 
by the British Resoarcli Association for the Woollen 
and Worsted Industries at lorndon, Leeds Dr 
S G Barker followod with a paper on scientific 
corn lation between producer and manufacturer, m 
which ho discussed the difficulties of the manufacturer 
in dealing with wool in the production of wlueh he 
was not in e res ted or associatod, anil of the producer 
who lost interest in his product so Boon as he had 
completed the sale of it and had had it removed from 
his premisiH Ho stressed the important point that 
of ail animal products wool alone has to pass through 
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a definite senes of manufacturing processes before 
the finished article made from it is absorbed into 
commerce, and the fuither important point that 
while the producer a unit is to all intents and purposes 
the fleece, with the broker s sorting and the manu 
factum s further sorting ’ the fleece loses its identity 
long before it reaches a stage whore any particularly 
desirable 01 undesirable quality can be recognised 
This means that it is exceedingly difficult other than 
in a very general way, for the manufacturer to ex 
press his views in terms that can readily be under 
stood by the producer Guidance in breeding feeding, 
or sheep husbandry for the impioveraent of the wool 
produced cannot emanate from the trade organise 
tions lepiesenting the manufactuiers without some 
liaison which could best be provided by a sonos of 
scientific research institutions correlated together 
and cognisant of conditions both of wool piodurtion 
and utilisation The threat of a revolution m the 
wool mdustiy based upon the discovery of a method 
of elaborating a form of aitifiual wool fibre, which 
may teplace tho natural material to a degress equi 
valent to oi greater than that which has occurred in 
the silk industi j demands that theio be a greater 
con elation between the producet and tho manufac 
turer for the security of oach Such a correlation in 
Dr Barker s opinion can only come from a thorough 
understanding of the chomical physical biological 
and other factors eoncoming wool itself 

Ihcue followed accounts of the results of recent 
icsoauh work and of work in progress in Australia 
booth Africa, New Zealand and Canada JLhe nn 
preasion gained was that the production of finest 
quality manufacturing wools is still essentially a 
monopoly ot Australia and South Africa but that 
further development is limited first by climate and 
environmental difficulties and secondly, by the eco 
nomic menace of the chiof competitor of wool, namely, 
mutton It would seom that as the large slieop walks 
aie broken up and more intensively grazed so does 
the stock c arrymg capac ity of the land moroase, until 
there comes a time when in the natural evolution of 
arable from grazing land the ownoi is compiled to 
turn lus attention to mutton production at the ex 
{tense of his wool quality the ldoal dual purpose sheep 
not yet existing 

In tho extension of the sheep walks on to unsettled 
land, two mqsirtont limiting factors must be over 
come the deficiency of phosphoius ami the made 
quacy of a natural supply of protein It would appeal 
that South Afru a s more pressing problem is tho pro 
vision of a phosphorus compound in a cheap, readily 
assimilable form, and to this Australia adds that 
particular sulphur containing protein which shall 
eventually prove to be most suitablo for the needs of 
the slieop—but both would welcome a more regular 
and even rainfall 

Dr J E Nichols reported briefly and m general 
upon his recent survey of the wool producing parts of 
the Empire He spoke from the production end of 
the wool industry and mdioated the factors arrayod 
against the production of a uniformity of fibre which 
would be regarded by the manufacturer as ideal He 
stressed the individuality of the sheep farmer and the 
variety of the environmental conditions under which 
he works, the variation in breed, m breed type, be 
tween individuals, and even m fleeces He indicated 
the economic result of producing an article like wool, 
which is entirely absorbed, including off types, by 
nroduots, and waste, away from the farm by the manu 
facturer 

The most pressing problems m the production of 
wool are not those of nutrition or disease of tho sheep, 
important though these may be for any one genera 


tion, but are problems of genetics and breeding 
Only by breeding on sound lines will real successive 
improvements or the maintenance of excellence in a 
stock community be achieved 

lhe delegates then visited Leeds, whore, between 
the regular sessions foi discussion they had an 
opportunity to soo the a oik in piogross clnofly on 
tno manufacturing side «f wool research, botn at 
Tomdon and at tho Textile Department of tho Um 
versity of Leeds They also visited during the week 
the Bradford Technical College and the Bradford 
Conditioning House 

lhe last session of the conference was held in 
Edinburgh at tho Anunul Genetics Department of the 
I mvemty wheie jiapeis relating solely to tho biology 
of the fleece and the physiology of wool production 
were discussed Lhe delegates were shown the 
methods adopted to throw light u{>on the purely 
fundamental problems of wool pioductionfromphjsio 
logical and genet it al as{>ectH 

At the final meeting certain resolutions were 
passed and these will bo reviewed by the Resoaicli 
Suh Committee of the Imperial Economic Conference 
now in session 


University and Educational Intelligence 

Bikminoham ihe following appointments to the 
lecturing staff liavo been made Dr G E Harrison 
(physics) Di f R Porter( hemistiy) Mr II M Bate 
man (civil engmeering) Mr W I Isaac (botany) and 
Mr N M MocElweo (mining olcctritnl engineering) 
Mr D I Camei on has been app anted Registrar 
m succession to the lato Mi 1 H Contain 

Ihe Wardenship of Chance Hoi s llall (vacant by 
the retuemont of Prof I lillyard) has boon filled 
by the appointment of Majoi Robert ( Panton 
London In lecont years science courses have not 
been in very great demand in University Extension 
work in London, but the c unent programme issued by 
the University Bhows that kctuies on scientific sub 
jocts are coming again into popular favour I oremost 

amongst the c nurses arranged is a series ot twenty four 
lectures by Prof D M S Watson on modem ideas 
and work in zoology, which ai e being delivered on Mon 
day evenings at Gresham Colloge Basmghall Street 
1 he time oi the lac tures—six o cloc k should prove 
ideal for those city workors who are interested in this 
subject and desire to he ar of the most reoent advances 
and the outlook for the future t ourses m evolution, 
heredity and biology are being given by Mr G C 
Robson in such widely sejiarated parts of London 
as New C ross, btratfnrd and Woolwu h, and Mr 
Barratt Brown is conciliating an introductory course 
in psychology at the Maiy Waul Settlement on 
b inlay evenings Details regarding these and other 
courses may be obtained fiom the Univorsity 

Thf liustees of the Busk Studentship in aeio 
nautics, founded in momory of Id ward lesbmaker 
Busk who lost his life in 1414 whilst flying an experi 
mental aeroplane, have awarded tho studentship for 
the year 1030-31 to Mr R H brant is of the Um 
versity College of North Wales, Bangoi 

A special course of lectures on Some Newer 
Theiapeutic Agents their Pharmacological Identi 
fication and Tests, with some Account of their Usee 
ui Medicine will be given by Dr J H Bum, director 
of the Pharmacological Laboratories, Pharmaceutical 
Society of Great Bntain, in the Society s Lecture 
Theatre, 17 Bloomsbury Square on Monday, Oct 13, 
and succeeding Mondays, at 5 30 p M Admission to 
tho first lecture is without ticket 
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Historic Natural Events. 

Oct. 13, 1913. Low Temperature in the Upper Air. 
—It has boon biown for many years that at high levels 
over temperate and equatorial regions the tempera¬ 
tures of the air are far lower than any ever recorded 
on the earth’s surface. The lowest known tempera¬ 
ture above the British Isles is -98° F. which was 
recorded by a balloon carrying a small meteorograph, 
at a height calculated as 7 <8 miles (12-5 km ) above 
Pyrton Hill, on Oct. 13, 1913. Still loweT tempera¬ 
tures have been recorded over equatorial regions, the 
minimum being -133° F. at a height of 10 6 miles 
(17 km.) above Batavia, Java. 

Oct 13-14,1881. Great Storm over British Iiles. - 
This was one of the most severe gales of the second 
half of the nineteenth century in the British Isles. A 
very doep depression travelled in an east-noith-oast 
direction across the extreme north of Ireland and the 
south of Soot land. The storm caused great loss of life 
at sea, 108 vessels being posted at Lloyd’s in one day, 
and there was also much damage on the laud, especi¬ 
ally in the south of Scotland and tho north of England. 
In London the gale caused eight deaths 

Oct. 14, 1755. Red Fog and Red Snow in Locarno. 
—In Locaino a veiy hut wind blew with a led fog, 
followed by blood rain ; in tho Alps rod snow foil ac¬ 
companied by violent thunder. Tins was evidently a 
strong Fohn carrying dust from the Sahara. 

Oct. IS, 18x1. Comet. - During the autumn of 
1811 the great comet in tho night sky was an arresting 
obioct with its hright nucleus and curved tail that was 
26* m length (equivalent to 100 million miles) and 5° 
broad on Oct IB This comet, of the exceptional 
duration of visibility of so\onteoii mouths, was one of 
tho most memorable of the nineteenth century. It is 
dosciihed by Sir William Hciscliel in Phtl. Truna , 
p. 116-143 : 1812. 

Oct. is, 1885. Gale at Partenkirchen, Bavaria.—A 
barometric depression travelled northwards from the 
Sahara, and a Fohn blew in the Partenkirchen Valley, 
increasing in^force until 7 P.M. From 5 to 8 p.m the 
storm was tho most desttuctivo known sinco 1821-22. 
Housos were unroofed, windows were blown in, and a 
million large trees weio uprooted. The laui which 
accompanied the storm lelt a yellowish-rod deposit, 
presumably sand from tho Sahara. Temperature rose 
rapidly fiom 37" to 70° F., and the melting of the 
snow, combined with the hoavy rainfall, causod serious 
flooding m the Inn. 

Oct. 16-19, 1648. New Zealand Earthquake*.— 
Three gieut earthquakes wore felt, chiefly near the 
north end of the South Island, on Oct 16,17, and 19. 
Besides the ordinary fissures m tho surface soil, a re- 
markablo fracture ran for 60 miles from Cloudy Boy in 
Cook Strait in a south-south-easterly direction, keeping 
always porallol to tho neighbouring mountain-chain. 

Oct. 16, 1913. Heavy Rain in Malta.—Very heavy 
ram fell over the {stand of Malta, the amount recorded 
in 24 hours reach mg 16 <30 in. at Vittonosa. At Val¬ 
letta the fall was 12-66 in., of which 6 in. foil between 
noon and 3 p.m. The rainstorm was accompanied by 
violent wind and destructive lightning. 

Oct. 17, *091. Gale in London.—According to the 
“Anglo-Saxon Chronicle”: “Much harm was done in 
London with an outrageous wind, the violence whereof 
overturned and rent m pieces above four hundred 
houses, at which time and tempest the roof of St. 
Mary Bowchurch, in Cheap, was also overthrown, 
wherewith two men wore slam. Moreover at Salis¬ 
bury much hurt was done with the like wind and the 
thunder for the top of tho steeple and many buildings 
U#*k*were sore shaken and cast down.” 
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Oct. 18, 1907. Vbibility of Mont Blanc.—An ex¬ 
ceptional example uf visibility ocourred at Dijon on 
Oct. 18, 1907. Ab the tram left Diion station, Mont 
Blano could be seen very clearly above the chain of 
the .Turas, apparently suspended in the air, only the 
snow-covered summit emerging. It remained visible 
until Macon was reached. The day was overcast, but 
the atmosphere was extraordinarily clear, after several 
weeks of continuous rainfall. The normal limit of 
visibility of Mont Blano is 116 miles, and it is ex- 
tremoly rarely seen from the low level of Dijon 
station 139 miles distant. 


Societies and Academies. 

London. 

Society of Public Analysts, Oct. 1.—G W. Baker: 
Sciontifio evidonco relating to firearms, with special 
leference to a recent murder trial. Scientific methods 
of investigation were used in examining the bullet 
and cartridge case found on the scene of a murder 
in Jerusalem in August 1929. X-ray photography 
showed that the piece of a bullet found m one of the 
bodies was British ammunition, and that it had boon 
fired from a rifle of the same calibre and rifling as that 
of tho accused Photomicrographs showed that the 
cartridge cose found on the scene had at least fourteen 
marks 011 tho pm impression, all of which were found 
on the flung pin of the rifle The extractor mark was 
also a very characteristic feature.- J. W. Croxford : 
The composition of lye oil Two samples of rye, a 
sample of Ryvita crispbroad. and a sample of rye flour, 
extracted by means of petroleum, yielded about 2 per 
cont of oil. It was semi solid, contained 8-10 pel cent 
of unsa]x>niflabln matter, hail chemical chaiacteristics 
similar to thoso of maizo oil, and behaved like a semi- 
drying oil It has little, if any, vitaminic activity.— 
G. E. Lester Smith Tho determination of unsajxmiflod 
oil m soap or futty acids. Modifications of the 
‘ emulsion tost m which the presence of oil in fatty 
acid is indicated by tho turbidity of a solution of the 
ammonium soap in dilute alcohol, are described. 80 
little as 0 05 |iei cent of oil can be detected. The test 
inay be made quantitative by a determination of the 
volume of water required to pioduce incipient tur¬ 
bidity in an alcoholic solution of the ammonium Hoap 
under standard aanditions 

Cai*k Town. 

Royal Society of South Africa, July 16 - Sir Thomas 
Muir : Note on Bnoschi’s bordered Hessian.—S. H. 
Haughton • Mammoth and elephant teeth from the 
Vaal River gravels. Nearly evory elephant tooth dis¬ 
covered in these gravels has boon made the type of a 
separate species ; molars of individuals of the existing 
African elephant from a single locality show a large 
amount of variation, and this should be considered in 
the discussion of the status of fossil forms —P. R. v. d. 
R. Copetnan : Changes in tho composition of oranges 
during ripening. During the period of ripening, the 
total weight of the orange increases. During the final 
stages of growth, the effects of transpiration become 
dominant, causing a loss in weight due to loss of water, 
which is accompanied by an increase in the concentra¬ 
tion of the soluble solids m the juice There was no 
significant increase m the nitrogen content or ash con¬ 
tent of tho juice. The changes in the soluble solids 
and Bugars can be expressed by moans of an equation 
representing an autocatalytic reaction. The changes 
m the cell-wall material and in the acidity can be ex¬ 
pressed by means of a logarithmic curve. Arsenate 
spray exerts an internal physiological action as a 
result of whioh there is a selective oxidation of the 
respiratory materials m the fruit. 
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Washington, D.C. 

National Academy of Science* (Proc , Vol. 10, No. 7, 
July 16) —Linus Pauling • The structure of some 
sodium and calcium alummonhcates. The electro 
static valence rule suggests that aluminium ions m 
such salts have the co-ordination number 4, the oxygen 
ions being common to a silicon tetrahodron, an alu¬ 
minium tetrahedron, and one or more alkali ion poly- 
hedra. Sod elite, natrohte, the scapolites, and davy- 
mte-canmte have such s structure. It provides, in 
the zeolite natrohte, channels along (001) pianos such 
that water can escajte without rupturing the fiame- 
work, and sodium ions pass out as other cations enter 
to replace them (base oxcliango) — Arnold Rice Rich 
The demonstration that allergic inflammation is not 
necessary for the operation of acquired immunity. 
After recovery from infection, the body is often highly 
resistant to the same mfoctious agent but is extremely 
sensitive to products of disintegration of tho bacteria, 
which readily pioduco ksal damage and severe in 
flammation (hyjxTseiwitive or allergic inflammation) 
Contrary to general opinion, active immunity ui 
syphilis and possne immunity to the pneumococcus 
are not dependent on allergic inflammation , tho 
spread of pneumococcus is inhibited primarily by a 
specific agglutinative process which precedes inflamma¬ 
tion. It lb suggested that allergy should be abolished 
by desensitisation in diseases such as tuberculosis, 
m whi< h it causes untoward symptoms - Willem 
J. Luyten On the systematic and accidental errors of 
modern trigonometric paiallaxos —W de Sitter On 
the distances ami radial velocities of extra galactic 
nebulas, and tho explanation of the lattoi by the rela¬ 
tivity theory of inertia A theoretical discussion load¬ 
ing to tho view that tho dynamical solution of the hold 
equations of the general theory of relativity accounts 
for the expansion of tho universe, which is iiomogcno- 
ously fillod with matter and lias spherical symmotiy 
throughout its history S S. Cairns The collulat 
division and appioxnnation of regular spreads.—Harr; 
Levy Normal co ordinates in the geometi y of paths 
—W. A Marruon . The crystal rlotk Consist* essen¬ 
tially of a constant fiequoncy genorator controlled by 
a quaitz crystal rosonatoi The crystal is m I he form 
of a ring with the piano of tho ling parallel to tho optic 
and oleotnc axes, and is so shn|>ed that its tomperaturo 
coefficient is as neai to zero as dosnod at a given tom 
perature. The clock can be used to givo continuous 
indication of time, accurate tuning signals, or continu¬ 
ous and accurately controlled motion So far as is 
known, it is not affected by gravitational and magnetic 
fields —Oliver R. Wulf The band spectrum of ozone 
in the visible and photographic infra led Ozone- 
oxygen mixtures from a silent discharge ozomsor were 
examined m a tube 2 6 cm m diameter and 33 metres 
long. The bands observed are diffuse, suggesting pre- 
dissociation of the orone molocule, and there apfiears 
to be a weakening of the week bauds with lespect to 
the strong bands with reduction of temperature This 
suggests a means of determining tho temjierature of the 
atmosphere at the ozone layer.—Richard C. Tolman 
On the estimation of distances in a curved un iverso with 
a non-static line element. Using the line-element deter¬ 
mined in earlier papers, a relation is obtained betwoon 
angular extension and luminosity of nebulae which 
should be just with in tho range of observational verifica¬ 
tion. —William Rowan: Experiments m bird migration 
(2) Reversed migration. J uncos were submitted to 
artificial illumination after dusk, so as to simulate in¬ 
creasing length of days; the gonads increase in size 
and at a certain period appear to release a hormone, 
which causes migration. They are small birds and 
protected by law, so in an attempt to verify these fihd- 
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ings and to determine the direction of migration which 
ensues, crows woi e used. The numbers available were 
limited but the results suggest that the enlargement 
of gonads which occurs under artificial illumination 
leads to a northward migratory movement, similar to 
that shown by the buds in tho fiee state with tho 
approach of summer Conti oli, (with gonads practi¬ 
cally at minimum) tended to i emain at Edmonton, 
Albei ta, when liberated in winter, although crows norm¬ 
ally have gone south at tho end of summer. 
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Industnal Localisation 

D URING recent years close study has been made 
by the Ministry of Labour and in other 
quarters of labour mobility and transference and 
of the various factors entering into the establish 
ment of new industries and the progress or decline 
of old ones in different localities matters which 
may be grouped for oonvenit nee under the heading 
of industnal localisation ThiB may cover also a 
companson of the respective raents of specialist 
localities having only one pnncipal industry on 
which they depend almost wholly for eeonomio 
life and diversified localities with sevoral different 
mdustnes 

A complete discussion of industnal localisation 
—why a certain trade or group of trades settles 
m one particular locality why some decline and 
fall others are stationary and others again thnve 
and prosper of all the \aned and complex condi 
tions indeed which govc m t he wi II being of industry 
from the point of view of site scloetion—this is one 
of the most important chapters in the economics 
of industry to day No doubt it attracted some 
attention years ago at the hands of wnters like 
Marshall for example hut it has now assumed 
more than academic importance and has been 
well to the foro in most discussions of the dark 
and intractable problem of unemployment It 
is perhaps one of the few avonues where a 
gleam of hope and light is seen in the far 
distance 

In approaching unemployment some whatwoanly 
at timeH but >ct undaunted it is of particular 
interest to note the vital and significant fact that 
a few districts in Gnat Britain—one or two 
of them very extensive—have been much less 
afflicted with unemployment than the rest of the 
country Ihis is doubtless well known to many, 
but it has been more definitely and clearly demon 
strated and set on a more impressive statistical 
basis by recent investigations than was formerly 
the case It is well worth while however to 
consider this matter a little further in its various 
implications to inquire a little more closely into 
tho reasons why some parts of the oountry are so 
much more fortunate m this respect than others, 
and what is of considerable practical importance, 
to consider whether these favourable conditions 
can be reproduced elsewhere with similar results 
on labour demand 

A concrete illustration of fairly suoceesful 
emergence from the general flood of adversity is 
afforded by Birmingham and surrounding country 
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The incidence or intensity of unemployment may 
of course be studied by reference to individual 
trades or individual localities numerous studies 
have recently been made of both sorts and a vast 
amount of statistical material is now available, so 
that the main issues of the problem are like to be 
obscured and overwhelmed by a superabundance 
of such material, but it is difficult to isolate either 
districts or industries completely, and it is proposed 
here to consider briefly a large area comprising a 
great multiplicity of different industries and to 
examine the suggestions which emerge 

The industrial history of Birmingham and its 
environs is well known Tn 1870 it was mainly 
engaged in c oal mining, iron manufacture, and 
numerous hardware trades, but in the great de 
pression which set m about 1874 profound changes 
took place , many of the older industries declined, 
some almost to the point of extinction, whilst 
other now ones took their place, including those 
connected with the manufacture of bicycles, motor 
vehicles, and many branches of the rubber, dec 
tncal food, drink, and other trades The not 
rosult is that this part of England has earned 
out a movement in labour transference on a 
tremendous scale dunng the last ten or twdve 
3 ears—much of it indeed began before the War 
bo long ago as 187fi—and has suffered much less 
from labour surplus than the rest of the country, 
with the exception of one or two other areas some 
what similarly circumstanced though on a smaller 
scale 

The reasons for this are complex and in 
part obscure, and the usual causes assigned for 
mdustnal selectivity are inadequate , or at all 
events, though we may say that the direct and 
immediate cause consists in the great diversity of 
manufactures, it yet remains to ask the reason of 
this great diversity It is certainly the case that 
some areas are specialised and dependent on 
practically one trade only, and others are diversified 
and have numerous different trades Why is this 
so, and, more particularly, can specialised areas 
be converted into diversified ones consciously and 
m accordance with definite planning and co ordma 
tion by Government or other bodies, and thereby 
reap the samo benefits * 

The tendenoy to day will probably be towards 
an affirmative reply to the latter query, and it 
marks a profound change m the modern attitude 
towards evory part of the economic realm For 
merly it was customary, and even regarded as 
truly scientific and philosophical, to regard economic 
and industrial phenomena and changes as due to 
No 3181, Von 126] 


the operation of oertain fundamental lawB, for the 
most part inevitable and inexorable the bio¬ 
logical or evolutionary view of society held the 
field, and governed inter alia the localisation of 
industry Now we are more disposed to exohange 
the biological for the architectural and to assert 
boldly that a nation can consciously build up its 
economic fabric, going from strength to strength, 
and perhaps even take some account of beauty 
in design and form ” 

The task of construction, however, becomes con 
stantly more difficult and oomplex, and much, 
both of the difficulty and complexity, arises from 
the fact that the political machinery has not even 
yet been brought sufficiently up to date, or inspired 
with adequate sympathy and knowledge, to realise 
and deal with the real needs and problems of 
modem industry The scientific worker and tech 
nologist, it is true, now play a large and prominent 
part in many departments of government but 
this part is still subordinate and the highest ranks 
of government officials are still dominated by a 
type of mentality which is certainly not that of 
the keen alert statesman, trained in business and 
fully alive to the needs of industry The politioal 
destinies of a great nation have now become so 
largely dependent on economic and technical 
factors that it is quite impossible to separate 
politics from economics they are now almost 
one and inseparable for no mdustnal problem 
to day can be treated apart from its political 
background and environment 

Reverting, after this bnef digression, to the 
particular aspect of social architecture with which 
we are dealing, that of mdustnal localisation we 
have found, from the examples of Birmingham 
and distnet and one or two other eases that a 
diversification of industries—in these cases at 
least—has reduced the incidence of unemployment 
Can we legitimately deduce therefrom a general 
nilo, or is it only applicable in certain narrowly 
defined areas * 

Prof G C Allen, of University College, Hull, 
in a recent issue of the Economic Journal, very 
ably discusses the particular case of Birmingham 
and surrounding oountry, and finds that, where 
diversified industry is already in existence, it tends 
to attract additional enterprise and new industries 
owing to the advantages derived from such variety, 
among which the chief is that of greater alertness 
in workers and employers, greater keenness to 
seize opportunities, and a wider range of technical 
skill He does not, of course, suggest that we have 
here a cure for all mdustnal ills, that there is no 
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maldistribution of labour or that all sections of 
a diversified area are alike benefited there are 
in fact wide differences even between places not 
far apart But he does insist that m this present 
age—and still more in the future—of rapidly 
changing technique and industrial development 
it is essential to have a far better co ordinated 
policy of localisation of new industries with the 
twofold object of satisfying the immediate require 
ments of employers for labour sites and materials 
and of building up diversified industrial areas which 
would be less vulnerable in times of change than 
our specialist centres have shown themselves to be 

It is thus seen that m industrial areas as m 
individuals, specialism may have decided dis 
advantages, though m both cases it is impossible 
to ignore the advantages of specialisation It is 
however, easier to suggest more co ordination 
than to work out a practical policy to realise 
it Yet the opportunities for oo ordination are 
greater to day than they have ever been before 
Municipal authorities m existing or potential 
industrial areas transport organisations capitalists 
and loaders of industry and government rc 
presentatives have now or ought to have wider 
and better knowledge of each others needs and 
endeavours and manv platforms or other facilities 
for g< tting together and pushing co ordinated 
effoit for all it is worth 

The practical questions now art Where in 
this wide realm of ours arc there suitable areas 
either of virgin type and new or already partially 
industrialised where new mdustnes can be estab 
lishtd 1 And should wo consider Great Britain 
alone or the whole of the British Lmpire J Wo 
an incline d to agree with I ord Melt hett and take 
the Impenal view It seems desirable too that 
agriculture Bhould be included for this our greatest 
industry still oould be used m many ways to add 
variety to industrial or manufactunng life Power 
especially electncal power is a vital factor and 
therefore the electnfication schemes now Blowly 
proceeding could probably be utilised towards 
better co ordination in the establishment of new 
industries 

A further practical help would be for a national 
body to determine without unduly fettering in 
dividual freedom of choice, the selection of sites 
or at least advise thereupon rather than leave it 
to the discretion of municipalities and individual 
manufacturers This might form part of a general 
policy of national development of urban and rural 
planning, involving oo ordination among many 
different authorities 
No 3181, Vol 126] 


Genetics, Mathematics, and Natural 
Selection 

The Oeneltcal Theory of Natural Selection By Dr 
R A bisher Pp xiv + 272 + 2 plates (Oxford 
(larendon Press London Oxford University 
Press 1930 ) 17s 0 d net 
TJROBABLY most gc neticists to day are some 
•L what soeptical as to the value of the mathe 
matical treatment of thur problems With the 
deepest respect and even awe for that association of 
complex symbols and human genius that can bring 
a universe to heel they arc nevertheless content to 
lot it stand at that believing that m their own 
particular lim it is after all plodding that does it 
Although it is true that most text books of genetics 
open with a chapter on biometry closer inspection 
will reveal that this has little connexion with the 
body of the work ami that more often than not it is 
men ly belated homage to a once fashionable study 
In the preface to his book on The Genttical 
Thiory of Natural Selection Dr Jhisher deplores 
the cleavage between the mathematical and the 
biologieal mind regarding it as due not to any 
essential difference in intellectual make up but to a 
difference in the training of the imaguiative faculty 
and he brings forward an instructive example to 
lllustiato the contrast in the two ways of approach 
ing a problem No pi actical biologist he writes, 
inten sted in sexual reproduction would be led to 
work out the detailed consequences experienced by 
organisms having thne or more sexes yet what 
else should he do if he w ishes to understand why the 
sexes are in fact always two i To which the 
biologist if acquainted with the works of the poet 
Hofft nstein might be temptc d to reply 

Breathes the m in with hide so t >ugh 
Wh says two sexes artn t enough T 

In spite of Dr Fisher s view it is not unlikely 
that there may be a real genetical difference in the 
types of mind respectively associated with biological 
and mathematical thought so that the matter of 
fact intelligence of the former will seldom be m a 
position to make much of a response to the imagina 
tive flights of the latter Nevertheless it is at 
times worth the biologist b while to make a special 
effort and the present volume offers an occasion 
for although Dr Fishers mind is essentially a 
mathematical one he has marked biological sym 
pathies and has evidently striven hard to make 
himself comprehensible to those without the mathe 
matioal flaw From his book the geneticist will get 
an idea of the way in which some of his problems are 
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viewed by a detached intelligence, but it range* over 
bo Wide a stretch that it is impossible m a brief 
review to touch upon more than a few points which 
seem of special interest to the geneticist, for whose 
conversion it would appear in some measure to 
have been written 

That Dr Fishers outlook is based upon the 
assumption of partioulate inheritance is only to be 
expected Nevertheless, unlike the average gene 
ticist, he does not reject the possibility of blended 
inheritance as incompatible with the vast corpus of 
genetical data, but on the ground that to account 
for such variance as is known to occur, it would 
demand a mutation rate some thousand fold greater 
than does the particulate theory—a rate far greater 
than we have any grounds for supposing to exist 
Yet, although founding his philosophy upon parti 
culate inheritance, he is inclined to deny to muta 
turns any importance in determining the direction 
of evolutionary change Moreover, on the analogy 
of certain expinments dealing with the sensory 
appreciation of weights, the selective value of the 
mutation is regarded as in arithmetic proportion to 
its size, a view to wluch we fancy few biologists will 
bo willing to subscribe 

Throughout the book one gets the impression that 
Dr Fisher views the evolutionary process as a very 
gradual, almost impalpable one, in spite of the dis 
continuous basis upon which it works Perhaps 
this is because he regards a given population as an 
entity with its own peculiar properties as such, 
whereas for the geneticist it is a collection of 
individuals 

It is a pity that Dr Fisher, m formulating his 
views, should not have considert d the group of cases 
of molanistic moths, one of the few in which we have 
clear evidence of the supplanting of one form by 
another within a brief period of time Surely in 
Buch cases the mutation oan bo Bald to have deter 
mined the direction of evolutionary change The 
marked and unequivocal dominant, as in the case 
of the successful melanio mutant, is an evident 
stumbling block m the way of Dr Fisher b attempt 
to reconcile a particulate basis with a continuous 
process of evolutionary ohange, and he has con 
sidered the matter at some length in a chapter on 
the evolution of dominance His explanation in its 
abstract form is not easy to follow, bat fortunately 
he has illustrated it by the ooncrete case of the fowl, 
the domesticated breeds of which are unusual m 
presenting a number of characteristics dominant to 
the corresponding ones in the reputed wild pro 
gemtor, GaUuebanktra Believing that the slightest 
differences have some selective value, Dr Fisher 
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sees in the wild type the form of the species most 
fitted to the environment, and he regards dominance 
as ‘ a characteristic proper, not to the predecessor 
as opposed to the successor m a senes of mutational 
changes, but to the prevalent wild type as opposed 
to its unsuccessful competitors ’ Further, he lays 
down that ‘ the rule which gives genetioal domin¬ 
ance to genes of the prevalent wild type requires 
that the successful new gene should in some way 
become dominant to its competitors ” 

Elsewhere Dr Fisher states that there is no 
reason for supposing that the mutational prooess 
differs under natural conditions from that occurring 
in the laboratory or the breeding pen Hence wo 
must suppose that the mutational changes which 
give rise to dominant characteristics m domestic 
poultry show little or no influence m the wild form, 
that is, are either recessive or nearly so On the 
accepted basis of particulate inheritance we must 
suppose that the dominant manifestation of the 
mutation in one case, and its relative recessivity m 
the other are duo to a difference in the substratum 
on w hich it acts, that is, to a different collection of 
modifiers m the two cases Have we grounds, then, 
for supposing that this substratum differs markedly 
m the domesticated and in the wild , and if so, in 
what way has the change been brought about ? Dr 
Fisher suggests that it is due to the peculiar manner 
in which the fowl has undergone domestication 
It ib known that domesticated hens may attract 
the wild cock and produce fertile offspring from 
them, and Dr Fisher considers that at one time the 
fowl was kept only by jungle tribes, and that the 
domestic flocks were continually liable to be sired by 
wild birds Hens showing some slight difference 
from the normal, for example incipient crest, would 
be likely to be preserved through man s love of 
novelty Moreover, owing to the faet that the 
wild bird was always the sire, these differenees 
could not be of the nature of ordinary reoessives 
The mutant gone for crest must be regarded as 
having been brought m by the wild cock, in which it 
behaved as recessive to its uncrested allelomorph 
But owing to a difference in the collection of 
modifiers m the semi domesticated hens, it was able 
to gam some expression By continually selecting 
for breeding those hens m which it was most 
markedly expressed, man was really building up a 
collection of modifiers which allowed of more and 
more marked expression, until finally the crested 
gene was placed on a substratum where its effect 
was one of unequivocal dominance 
The process should, of course, be reversible, and 
the transference of the crested gene to what is in 
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other respects a wild bankira should result in its 
becoming a virtual recessive. Dr. Fisher states 
that experiments on these lines are in progress, and 
we shall look forward with interest, and some 
scepticism, to thn result. Meanwhilo, one need not 
lose sight of the view that some at any rate of the 
dominants found in domestio fowls ore due to their 
having had a polyphyletio origin from more wild 
species of Ckdlue than one. Of the four species 
known, three have already been shown to give 
fertile offspring with one another and with domestic 
Tact's. 

Dr. Fisher dovotes a chapter to mimicry, rightly 
perceiving that this is crucial material for the 
evaluation of any theory of natural selection or of 
evolution. Denying, os ho does, that the mutation 
or sport can affect tho direction of evolutionary 
change, and being m sympathy with tho stock viow 
that natural selection can gradually bring about a 
condition of adaptation, Dr. Fisher is naturally 
brought up against Marshall’s argument that 
Miillerian mimicry must be regarded as a special 
case of Batesian mimicry m that the more numerous 
species must dictate tho nature of the warning 
pattern He strives hard, we think unsuccessfully, 
to get round it, for in doing so ho has to postulate 
an intermediate state enjoying the advantages of 
both, a very doubtful supposition even allowing that 
the intermediate state were itself a genetical possi- 
bility. But although he seems rather uncomfort¬ 
able about the way ho disposes of Marshall, stating 
that we “ can neither assort that tho Mullerian 
principle will work, nor that it will fail ", he never¬ 
theless bases further argument on tho assumption 
that Marshall is wrong Wo think that the facts 
connected with mimicry will' repay closer scrutiny 
on Dr. Fisher’s part, for nowhere does there seem 
to be more cogent evidence for tho influence of the 
discontinuous m evolutionary change. 

A considerable proportion of Dr. Fisher’s book is 
devoted to considerations on tho evolution of man 
in his social aspects. He discusses such topics as 
the decay of civilisations, tho mental and moral 
qualities determining reproduction, the biological 
aspects of class distinction, the inheritance of 
fertility, and the decay of ruling classes. Ho points 
out that among barbarians the social structure is, 
as a rule, such that the eminent tend to be the most 
fertile ; whereas in oivilised communities social 
promotion is generally accompanied by infertility. 
The moral is clear, but the argument is presented in 
a manner sufficiently detached to avoid that sem- 
blanoe of preaching which is often so boring in 
works on eugenical reform. Most readers will 
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probably find this tho brightest part of tho book, 
for, apart from the absence of mathematical 
formula*, it is full of shrewd comments and odd bits 
of learning Especially ontertaining is the com¬ 
parison between insect and human communities. 

In conclusion, we cannot refrain from a few 
criticisms of another kind. Dr. Fwher states in his 
preface that “ no efforts of mine could avail to mako 
the book easy reading ” That we can well believe. 
Nevertheless, we feel that he might well have made 
it much easier reading The sentences are often 
unnecessarily long and tortuous, and too often, to 
make use of a Wellsian phrase, ‘‘overlaid with worm- 
easts of parentheses ”. Too often the effect of 
laboriously parsing tho sentence in order to grasp 
its meaning detracts from the necessary effort of 
comprehension, and the reader feels a just irritation 
with a writer who might so easily have put it more 
clearly As an example, wo may give the sentence 
beginning on line 32 of p 66, where the word ‘ to ’ 
occurs seven times m various relations And w hat 
are wo to make of this other sentence oil tho same 
page ? —“ To postulate equal functional importance 
of the two homologous gent's is therefore not to deny 
the possibility of all appearance of dominance, but 
that a general intermediacy of character, such as 
that to which attention has already been called in 
hetcrozygotes lietween different mutants of the 
same gene, should be the prevalent condition.” 
This obscurity of diction is the more to be regretted 
since Dr. Fisher has given us a provocative and 
stimulating book, and we are left with the feeling 
that we might have got more out of it if only the 
style had been terser and more crisp. 

It. C Punnutt 


Size and Form. 

Size and Form in Plants . with Sjiectal Reference to 
the Primary Conducting Tracts By Prof. F O 
Bower. Pp. xiv + 232 (London . Macmillan 
and Co., Ltd , 1030). 12«. 6rf net 

rpHE physiological exchange which is inseparable 
-L from active life is conducted through limit¬ 
ing surfaces, external or internal. Provided the 
form remains unchanged, the bulk of a growing 
cell, tissue, or organ increases as the cube of the 
linear dimensions, the surface only as the square 
Accordingly, as growth proceeds, the proportion of 
surface to bulk decreases, until a point of physio¬ 
logical inefficiency is approached. The simple cell 
solves the problem by division, producing new 
surfaces along the line of cleavage, but an equally 
effective solution is provided by appropriate change 
qi 
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of form, the fluting or corrugation of the surface, 
the branching or segregation of the whole structure 

Prof Bower has emphasised these facto, and has 
applied them not only to the external surface but 
also to two other surfaces of physiological transit, 
the endodermal sheath, where the vascular tracts 
abut on the surrounding tissue, and the collective 
surfate, where the dead, water conducting elements 
of the wood are in contact with living cells He 
has the advantage of an unrivalled knowledge of 
the simplest vascular plants, the ferns and their 
allies, where the relation of sue and form can be 
studied without the complication of secondary 
growth In flowering plants the mass of secondary 
wood is broken up, interspersed with living colls 
and traversed by intercellular spaces, so that, in 
respect of the contact of dead wood elements with 
living tissue, the needs of increasing size are met 
without change of outline 

In the sporehng stages of the group of ferns and 
fern allies, and in the adult stems of its pnmitivo 
members, the wood elements form a solid column 
m contact with living cells only on its external 
surface and lacking intercellular spaces for ventila 
tion It is here that Prof Bower has been able to 
show, by senes after senes of outline figures, the 
close association of increasing comph xitv and in 
creasing sue In the past the relation has often 
been obscured by the haphazard use of scales of 
magnification, the enlargement chosen being that 
which gave a convenient figure, so that the eye 
was muled Here, on the contrary, the same 
magnification is employed throughout a senes, and 
proper emphasis is thereby given to the striking 
change in size whic h accompanies development 

In Paxlotum the young rhizome shows a simple, 
solid core of wood, as its sue increases its outline 
becomes more elaborate, and it is finally dismteg 
rated into strands surrounding a pith In a club 
moss the wood of the sporeling is < ruoiform as seen 
in transverse section, in larger axes it is stellate 
and at last broken into more than twenty radiating 
strands, in the Ccenoptend group of fossil ferns 
the surface of the conducting cylinder becomes 
corrugated and the central cells fail to undergo 
hgnification, forming a columnar pith In higher 
ferns the pith is a permanent feature, and great 
elaboration in the arrangement of the wood is to 
be found The endodermal sheath undergoes a 
similar but less striking senes of changes in form, 
often, as in roots, preserving a circular contour when 
the outline of the wood is fluted and stellate in 
section 

Passing to seed plants, Prof Bower draws an 
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instructive comparison between the wood of the 
fossil Sutdxffia and the larger vascular column of 
the palms In Sutdxffia the mam eondueting strand 
is a continuous mass of wood elements mixed with 
living cells, it lacks air passages, it is surrounded 
by similar but smaller strands Here the contact 
of wood elements with living tissue is achieved, 
but the limit of sizo for an unventilated structure 
seems to have been reached, and the subdivision 
of the conducting tissue provides surface through 
which gaseous exchange can otuir In the well - 
ventilated vascular column of the palms con¬ 
siderably greater size is attained 
The importance of thi relation between size and 
form is, however, by no means limited to the eon 
ducting tissues of vascular plants Prof Bower 
brings under contribution the ohloroplasto of the 
green alga, showing that these are relatn ely simple 
m the smaller species, ridged or flanged in their 
larger allies he directs attention to the wotk of 
Prof Hesse on the correlation between the size of 
the body and the absorptive surface of the gut m 
the lower Metazoa, and he refers to a number of 
other zoological examples of the importance of the 
size factor in development 

In this book a point of view is elaborated which 
should both clarify past work and serve to stimulate 
research H V I G -V 

Geophysics Pure and Applied. 

(1) Exnfuhrung xn dxe Geophysxk Teil 3 Dynam 

Mche Ozeanographxe Von Prof Dr A Defant 
Pp x + 222 18 gold marks Teil 2 Erxl- 

magruixsmus und PolarhcJU, Warme- und Tern- 
peralurverhaltnuse der obersten Bodenschxchten, 
LuftelektnzxUU Von Prof Dr A Nippoldt, Dr 
J Keranen, Prof Dr E Schweidlcr Pp 
ix + 338 33 gold marks (Naturwissenschaft- 

liche Monographien und Lehrbucher, horaus- 
gegeben von der Schnftleitung der Natur- 
ux&tenschaften, Bando 8 und 9 ) (Berlin Julius 
Springer, 1929) 

(2) Dxe gmvxmetrxschen Verfahren der angewandten 
Oeophyaxk Von Dr Hans Haalck (Sammlung 
geophysikaliseher Schnften, herausgegeben von 
Prof Dr Carl Mamka, Nr 10) Pp vw + 205 
(Berlm Gebruder Bomtraeger, 1920) 16*80 
gold marks 

C l EOPHYSICS, like her august sister astronomy, 
f is experiencing a new golden age of activity 
and rapid advance, and in consequence a spate of 
geophysical books issues from the Press As with 
astronomy also, the mode of pubheation of geo- 
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physical work renders the production of works of 
synthesis and compilation particularly desirable . 
whereas the researches of physicists and chemists, 
for example, appear almost exclusively in regular 
scientific periodicals, which are purchasable through 
any bookseller, much of the work of astronomers 
and geophysicists, both on the observational and 
theoretical sides, appears in the publications of 
observatories and expeditions, which are often 
not readily available to private workers, are 
issued at irregular intervals, and in many cases 
are not referred to in Science Abstracts and similar 
journals 

The three German books under review are to be 
welcomed as useful additions to geophysical litera¬ 
ture, even where, as m the ono dealing with terres¬ 
trial magnetism and polar lights, other books on the 
same subject have recently appeared. While in such 
cases there is considerable common ground in the 
different treatments, the divergent interests of 
different authors, in such wide fields of study, lead 
to the inclusion by one author of material not 
mentioned, or onlj slightly emphasised, by another ; 
the additional facts, views, and references thus made 
readily available justify the purchase and perusal 
of the several overlapping works. 

(1) Two of the volumes are part of a large collect¬ 
ive “ Introduction to Geophysics ” In the work 
by Prof Defant on dynamical oceanography, his 
aim has been to describe the motion of water in 
the seas and oceans in the light of the underlying 
dynamical and physical principles ; and in so doing 
some gaps in the theory have been newly filled in. 
The part of the subject dealing with waves and tides 
is treated only briefly, as there is already a consider¬ 
able literature specially devoted to it. The main 
theme is the groat oceanic circulations and currents, 
the forces which give rise to them, and the modifica¬ 
tions due to the rotation of the earth and the 
friction and conformation of the oceanic betlB and 
boundaries. The author has given an excellent 
brief general account of the subject, incorporating 
much Tecent work and, by diagrams and otherwise, 
bringing into close relation with one another the 
observed facts and the results of research on 
associated idealised problems The index of writers 
quoted in the book illustrates well the author’s 
prefatory remark that, as yet, German workers in 
oceanography have been few; English, American, 
and Scandinavian names largely predominate. 

In Prof. Nippoldt’s admirable brief summary of 
terrestrial magnetism and polar lights, the space 
given to the main sections of the subject is as 
follows: instruments and measurements, 46 fcages ; 
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the main magnetic field and its secular variation, 
63 pages, the transient variations (daily and irregu¬ 
lar), 39 pages. and aurorae, 21 pages In view of 
the fact that the author is a leading authority 
on the magnetic distribution and anomalies over 
Europe, it is natural, and welcome, that this subject 
is particularly well illustrated and described The 
treatment also of other aspects of the subject is 
clear, concise, and attractive , the diagrams are 
numerous and well chosen, and the critical accounts 
of theoretical work, though very brief, are (with few 
exceptions) excellent 

Prof Schweidlcr’s interesting summary of atmo¬ 
spheric electricity occupies 91 pages; it will give the 
non-specialist reader a good general knowledge of 
the leading problems and results in this field, apart 
from questions of instruments or measurements, 
which are not discussed It is concerned almost 
entirely with the lower atmosphere, and the Heavi¬ 
side layer, with its relations to radio transmission 
and terrestrial magnetism, is not considered 

Dr Keranen’B contribution comprises 122 pages; 
it relates to a subject which, so far as we know, has 
not hitherto been summarised in this w ay. It deals 
with the nitake and emission of heat at and just 
below the earth’s surface, assuming the sun to be 
the sole source of the heat-changes The mathe¬ 
matical theory of the subject, so far as it has yet 
been developed (including that of the downward 
penetration of periodic temperature variations by 
thermal conduction), is briefly reproduced Methods 
of observation, and the influence of different surface 
coverings (such as vegetation or snow) on the 
temperature variations, are carefully considered, 
and a chapter is devoted to ground frost and its 
penetration below the surface. Dr Keranen’s 
account should prove of interest and value to 
engineers as well as to those concerned mainly with 
pure science. 

(2) The third volume is specially addressed to 
those wishing to use geophysical science for im¬ 
mediately practical ends. After a brief account of 
the theory of the gravitational potential (24 pages), 
and of pendulum observations for the measurement 
of the direction and intensity of gravity (31 pages), 
the author proceeds to his main themes , these are 
the measurement of intensity gradients and of the 
curvatures of the equipotential surfaces, by moans 
of the EOtvds balance in its various forms (62 pages), 
the reduction of these measurements (56 pages), and 
their physico-geologieal interpretation (38 pages). 
The volume is a valuable companion to the same 
author’s book on magnetic methods in applied 
geophysics. 
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Our Bookshelf 

The Art of Retouching Photographic Negatives and 
Practical Directions hou to finish and colour Photo 
graphic Enlargements etc By Robert Johnson 
rwelfth edition rtvised and rewritten by T b 
Bruce and Alfred Braithwaite Revised and en 
larged by Arthur Hammond Pp x + 154 + 16 
plates (London Chapman and Hall I td 1930) 
12s b d net 

That a twelfth edition of Robert Johnson s hand 
book on the art of retouching has been published is 
testimony to its excellence and to the fact that pro 
grtss is constantly being made m the methods and 
appliances for working up and finishing photo 
graphs The leading professional photographers of 
the world have so develop! d thur art and their 
lighting systems that their finished results owe but 
little to tlio skill of the retoucher and the lr clients 
are learning to aoot pt thcstraightforwarduntouched 
portrait as a better thing than tho old over 
retouched ones that forintr generations demanded 
There is however still a great majority that de 
mands that thur liktntsscs shall be smoothed nut 
of all semblance of their natural selves whilst the 
teohmeal equipment of many photographers is un 
equal to providing what is required without exten 
sive use of the retouchers skill lhtre is also a 
legitimate dtmand foi skilled rt touching in com 
mercial and industrial photography fior these 
purposes this handbook gives full but concise in 
structions in the difficult art but as tho writers con 
fess succi ss depends rather upon intelligent practice 
than upon fcllowing any printed directions It is 
mainly a matter of manual skill wisely directed 
The latest revision of the book is by Arthur 
Hammond an associate of the Royal Photographic 
Society A comprehensive anil painstaking ac 
count is given of the materials and methods to be 
used of the modelling of tach fcatun of tho fact 
of the working up of backgrounds etc of the re 
touching of landscape architecture and animals 
with pencil brush and airbrush finally a senes 
of chapters is devoted to the colouring of photo 
graphs by all suitable methods Th< whole forms 
a complete text book of the retoucher s art based on 
modem practice J Dudley Johnston 

Sexual life m Ancient India a indy m the tom 
parahve History of Indian l uliure By Johann 
Jakob Meyer (The Broadway Onental Library ) 
Vol 1 Pp xi + 276 Vol 2 Pp ix+ 277 591 
(I ondon George Routledge and Sons T td 
1030 ) 36* net 

The Bioadway Onental Librarv of which this 
work is one of the initial issue will meet a very 
real nied if it follows the line suggested in the 
general introduetion It is primarily intended for 
those who are interested generally in thi results of 
Onental studies rather than in their technical and 
highly specialised details Onontal studies are at 
present not well served in this respect especially 
as regards India Wuoh matenal of the highest 
value to the student of culture is rendered difficult 
of access because of the form m whtoh it is cast 
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Sexual Life in India is an attempt to give an 
account of the life of women in ancient India based 
upon the two great epics the Mahabharata and the 
Ramayana It covers the religious and social as 
well as the sexual sides of that life Irom this 
material the author has extracted the most intimate 
details as to the relation of the sexes The lm 
portanco of such matters m the life of the East, 
and particularly of India is difficult to over 
estimate It gives an orientation to the mind of 
the hast which the West finds difficult to grasp 
Prof Meyer s study is comprehensive within 
limitations it deals with the position of the 
daughter in the family preparation for marriage 
tho duties and position of the wife motherhood 
the widow sexual relations both regular and 
irregular and so forth But it does not tdl the 
whole story The matenal is necessarily m view 
of its source somewhat idealised and oertam sides 
of sexual life do not come within its purview This 
however does not detract from the value of the 
book ns a social document It depicts the theory if 
not in all respects the practice of a u rtarn section 
of Indian society I or the {imposes of this trans 
lation the author has revisoel the text anil added 
to the notes to which one of tho translators has 
made further additions 

The /eta function of Riemann By Prof E C 

Titchmaish (Cambridge Tiacts in Mathematics 

and Mathematical Physics No 26 ) Pp vi +104 

(Cambndgc At the University Press 1930) 

6 s bd net 

Tnv function now known as Riemann s seta 
function may be defined as the sum of the *"* 
powers of the reciprocals of all the positive integers 
from unity to infinity This definition only holds 
for a certain range of values of s but it may be 
generalised in the usual way by contour Integra 
tion So far back as 1737 Euler had noticed the 
relation between this function and an infinite pro 
duct involving primes No further progress seems 
to have been made until 1869 when Riemann in a 
short paper of only ten pages indicated a number 
of ideas which have proved extraorelinanlv fruitful 
and from which many modem researches have 
developed 

It will surprise those who look upon mathe 
matics as a cut and dned science leaving no 
scope for imagination and intuition that an un 
portant part of Riemann s work consisted in six 
theorems which ho believed to be true but could 
not prove Hadamard at last succeeded with three 
of these in 1893 while von Mangoldt dealt with two 
others m 1895 and 1906 The sixth the famous 
hypothesis that all the complex zeros have a real 
part J is still unproved 

Prof Titchmarshs tract is chiefly devoted to 
researches produced since Landau s extensive work 
(1909) but he gives also a bnef sketch of earlier 
work Some use has been made of an unpublished 
manuscript by Profs Littlewood and H Bohr 
The application to the theory of numbers is being 
dealt with m a companion volume by Mr A E 
Ingham H T H P 
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Letters to the Editor. 

[The Ed\tor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natub* No notice w taken 
of anonymous communications ] 

The Stoma tic Control of Transpiration 
The magnitude of the influence exercised by the 
stomata m the regulation of the water losses of plants 
appears to be very different under different conditions 
It lias been found that when the mosophyll is rich 
in water the water loss is largely independent of the 
stomatio area ( aperture , measured by the poro 
meter) if other conditions are constant 

When a widely open stoma changes in size, the 
maigin of its oponing scarcely alters in length The 
change in area is due almost entirely to alteration of 
the length of the short axis 

The following experiment demonstrates that the 
rate of diffusion of vapour fiom slit like apertures is 
independent of the bieadth of the slit (in the case of 
moderately narrow Blits) and is dependent in the main 
on the length of the slit 01 of its margin only 

Glass cover slim wore cemented over the open ends 
of a numbei of cylindrical specimen tubes leaving 
approximately rectangular openings, of which the 
lengths equalled the diamotors of the tubes these 
tubes woro filled with petrol and weighed The jietrol 
was allowed to eva|>orate into the air, which may be 
legardod os a perfect sink for petrol vapour After 
ten hours evaporation the tubes were weighed again , 
the Ioshoh in weight of the various tubes and the 
dimensions of the slits through which the evaporation 
took place are recorded in the table below The first 
eight experiments made are shown 



7 18 1 120 252 167 1111 i 

8 | 23 0 1 15 | 352 | 207 1417 | 


hrom these results it is dear that the bieadth of a 
narrow rectangular ojiening does not sensibly affect 
the amount of diffusion through it in othei words, 
the late of diffusion through narrow ojienings is pro 
portional, not to the areas, but to the lengths of the 
inaigins of the openings 

It has been pointed out elsewhere ( Tianspiration 
and the Ascent of Sap , p fi) that the results of Brown 
and Escombo may be stated mthw manner However, 
their observation that tho amount of vapour trans 
nutted by diffusion thiough a circular aperture is pro 
portional to its radius does not account for the fact 
that, while the closing of widely open stomata is not 
accompanied by a reduction in transpiration, tho final 
stages of the closing bring about a marked falling off 
in water loss 

This result is, however, inevitable when we consider 
that owing to the form of the stomata, during the 
earlier stages of the dosing the margin remains the 
same length, while, during the final stages, the length 
of the slit, and consequently that of the margin, is 
rapidly decreased Henry H Dixon 

T A Bennet Clark 

School of Botany, 

Trinity College, Dublin, Oct 
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Opposition of Hmmmtopotm pluvial Is Llnn< 

1 hk association of tabamd specie s with their eggs 
has bw n dotormuied in only a com|iaratively few cases 
Despite the local abundance of Inlmnidse m tropical, 
sub tropical and temperate countries, the egg masses 
and egg laying habits of many of our common spec tes 
have consistently escaped tho observation of m 
vestigators Not only has tho discovery of the eggs 
in Nature piovod elusive but also frequently tho 
attempts to induce ovipomtu n under controlled con 
ditions m the laboratory have been attended with 
little or no success (oi oquontly the biology of 
many species that hnvo bicn studied is incnmplote 
The reasons tor this hiatus m oui knowledge I have 
already discussed in a previous pajx i ( 1 abantdie of 

the ( anadian Frame Bull Tntom ties 17 1026) 

failure to find eggs has led investigators at various 
times to suggest that some species mHy deposit their 
eggs indiscriminately in thi soil instead of ovipositing 
on the leaves and stems of semi aquatii plants or on 
the surfaces of stones m or near water Tins hypo 
thesis would appear to bosuppoitcd by tho occasional 
finding of tabamd larvc in comparatively diy soil 
at some distant o from watoi In western ( anada 
Tobnnus Kemwardtn Wind and Chrjiopsfulvaster O 8 
are common sjiec ios tho opgs cf which weie not found 
although diligently sought m 1cm alitins whore these 
spociee were abundant It was Hurmised that the 
eggs might be laid separately in tho soil and thus 
render their discovery difficult Both if these species 
wore however induced to ovqiosit in glass jars m 
tho laboratory, when they produced masses similar 
m all respects to thobo that are nonnally laid on leaves 
by other memliers of the family 

A auivey of tho literature of I inopean Tabamdaa 
shows that tho eggs of only two spec u s are known 
In 1854 Kollar found tho eggs of Tabanus quattuor 
notatus Meig ( Beit rag nun llauslialten der sohr 
lOstigen Vlehbrt msen (Jalnum In?) S tUungsbcr d 
Alcad d Wiss , Wien 11) and they were again 
observed and described by Lbcaillon in 1005 ( bur 
la ponte des a ufs el la vie larvaire des 1 nbanides 
particuhoreincnt du Toon k quatro tar lies (Tabanus 
iruattuomotatus Mmg ) Ann hoc entoni b ranee) Two 
further contributions on the eggs of this sjiei les were 
mode by tho same author in 1000 (C ompt rend Soc 
Btol 60) and 1911 (Ann hoc entoni brann 80) In 
1909 burcouf and Ricaido ( Ft title monograpluquo des 
Tabanides d Afrique Pans) molded tho discovery 
of the eggs of 3 autumnabs J at Jxunballe (t fltes du 
Nonl) in 1007 Unfortunatelv Ihe eggs were not 
collected when first soon and on tho tollowing clay, 
whon a return visit was made tho grass on which the 
eggs had boon dojiositod wus found fo have been mown 

Up to the present there is no lecorcl of the finding 
of tno oggs of any species of Hamatojiota Tins 
is remarkable considering the relative abundance 
and wide distribution of the genus of which H 
pluvtalts is oui commonest species In Scotland 
it is locally very abundant ficm June to beptember, 
and oan be readily colloctod m rural districts where 
there are ponds and bogs During July of this year 
specimens wore collected at Tmiepimur reservoir, 
Balemo, near Edinburgh and were permitted to feed 
either on tho hand and foreaim of a human host or on 
the ear of a rabbit borne fed immediately the host 
was presented and became engorged in ten minutes 
or lees Others refused to feed after repeated trials 
from day to day A female that has jiartaken of a 
full blood meal in tho laboratory does not feed a 
second time, and it is surmised that those specimens 
which refuse to feed m the laboratory at the first and 
subsequent trials may have already fed m Nature 
before they wore captured 
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Of those that were induced to feed, one deposited a 
maw of 75 eggs on the walls of a glass jar in which it 
was confined, 10 days after engorgement A layer of 
moist sand was placed in the bottom of the jar, and 
into the sand there weie stuck the stems and leaves 
-of glasses in an uptight position The escape of the 
fly was prevented by plugging the mouth with a wad 
of cotton wool In tnis wav the atmosphere in the 
jar was maintained fresh and slightly humid and the 
flies continued to live foi two to three weeks A 
second fly kept under those samo conditions depositod 
a mass of 125 eggs on the flowering head of perennial 
rye grass inside the jar The accompanying photo 
graph (hig 1) shows this socond egg mass Both 


, 1 . 


/ 


Hu 1—Infill Hjrmttop taphnlilul on 11 sir f 

batches of eggs were fortilo Mating probably occuis 
soon after the adults emerge from the pupa. In this 
regard it is interesting to note that a swarm composed 
entuely of males was observed on the bank of Thriep 
muu lesuvou on July 10 at Ham It maintained 
a position lust out of arm s reach abovo a chuonomid 
swarm 

The process of egg laying was carefully observed 
The ovqmsiting behaviour of the fly < onforms exactly 
to that of other tabanid species in which it has been 
observed (( ameron loo cit 1028) The head of the 
female is directed downwards and the abdomen 
recurved ventrally and anteriorly m the actual laymg 
of the individual eggs In the interval between the 
laying of one egg ana another, the ovipositor is with 
drawn and the abdomen straightened Each egg, 
os it is laid, receives a thin coating of cement, which 
is brushed on by the tip of the ovipositor This 
cement is a socretorj product of the enlarged, oeces 
sory vaginal glands The eggs tue laid almost vertir 
ally to the surface chosen for opposition, and thoy 
remain firmly attached to this and to each other 
Having completed one layer the fly proceeds to deposit 
a second on top of the first The eggs of this super 
imposed layer adheie to those of the first end to end 
The time occupied m the deposition of the individual 
egfp averages 15 seconds Thoy are at first white, 
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but gradually darken to a greyish brown Hie egg is 
cylindrical, tapering slightly to the rounded ends 
The average length is 1 612 mm, and the average 
breadth is 0 29 mm Hatching ooourred m about 
10 days under mean daily laboratory temperatures of 
60° I The first instar possesses a prominent, black, 
sharp edged, labral, hatching spine, and emerges 
through a slit, which extends posteriorly for one third 
the length of the egg on the antero dorsal side of the 
chonon The cephalic capsule is rudimentary with 
weak mouth parts, and is in direct contrast to that of 
the socond stage larva, which is well developed and re 
sembles m all respects the cephalic capsule of the full 
grown larva The first instar does not feed, but sub 
sists on the occluded yellowish yolk mass m the mid 
gut Soon after hatching, tho first instar larva moults, 
and tho second instar commences to feod In the 
absence of suitable food tho second instar will con 
tmuo to subsist on the lemamdei of the occluded yolk 
nines and will live unimpaired for four or five days, 
if kept in a moist atmosphere without {airtaking of 
extraneous food 

A female H pluvtalis captured on Aug 7 fed on 
u rabbit tho same day 11ns specimen livod in tho 
laboratory for 17 days without ovnwsiting, when it 
died Dissection showed that the ovaries wore 
mature, each containing about 50 eggs 

The investigation of the biology of H piuvxahs is 
to bo continued and extended 

A E Camfron 

Department of Zoology, 

University of Fdmburgh, 

Sept 1 


Velocity of Sound In Tubes Ultra-Sonic Method 

Thehf are {mints still unceitain concerning the 
velocity of sound in fluids c untamed in tula s Rela 
tively little e\|>enmental woik has been carried out 
in liquids as the contained fluid, but outstanding 
is the lewoarch of Dorsing (Ann dir Physile 26, 
pp 227 251 1908) who lepoited certain cases of 

increase ot the velocity ns conquered with the velocity 
in the same liquid when unconhiied Generally 
thoie is ox{>ectea a decrease in volocity depending 
on the diametei of the tube Unlike most expen 
menteiH Dorsing employed a relatively high fre 
quency in his experiments about 4000 vibiations 
l>ei second so also did Busse (Ann der Phystk (4), 
75, pp 657 664 1 924), who adopted Dorsing s 

method to determine some useful theimodynamical 
constants 

Considering the elasticity of the tube wall, eor 
lections to the velocity should be applied for the 
waste of energy laterally by the vibrations of the wall 
No wall is rigid to any elastic vibrations and, in 
consequence, the wall vibrations (of any type) will 
cause a damning of tho longitudinal vibrations m 
the contained fluid column This damping causes 
a diminution of longitudinal velocity m the column, 
but generally the diminution is small The pheno 
tnennn has been observed expei imentally, and also 
investigated mathematically, most recently by 
Gronwall (Phgs Rei , 30, pp 71 83 1927) Pooler 

(Phys Re t , 31, pp 157 158 , 1928) has found an 
exjierimental verification of Gronwall s relation by 
determining experimentally the velocities in a 
column of liquid contained in a vertical cylindrical 
steel tube Ibe vibrations used were of audio 
ftequency, generated by an electrnmagnetically ex 
cited diaphragm at the bottom of the column 

When present day ultra sonic methods are applied 
to the further elucidation of this problem, new and 
interesting leeults are disclosed By using ultra 
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Rome frequencies wave lengths can be employed 
comparable to the diameter of the column it turns 
out that it is then possible to cause at will largely 
augmented as well as largely diminished phase 
velocities in the liquid of the column in fact the 
velocity frequency curve ib like the selective absorp 
tion curve of optics An actual curve obtained by 
employing quartz motal ultra sonic generators in 
a glass tube 3 5 on in diameter 57 3 cm long 
wall thickness 2 mm with naphtha as the contained 
fluid is shown in Fig 1 The frequencies here 
employed ranged from 25 000 to 74 000 cycles j>ei 
second tho absorption band appoanng between 
frequencies 34 000 and 40 000 cycles per second 
Phase veloclties ranged from 09 to 21x10“ cm 
per sec , the undisturbed velocity being 1 35 * 10* 
c m per nocond 

The experimental method employed was that of 
stationary waves the best adaptation so far being 
an arrangement whoieby tho p Motions of the station 
aiy waves could be Been by the eye and their breaking 
up in the frequency lango of the absorption bond 
observed visually Consequently, tubes of trans 
parent materials like celluloid and glass were used 
with dear liquids like water naphtha chloroform 
and oil Moreover by taking advantage of the 
phenomenon of ultra sonic cavitation hubbies of 
gas produced in the liquid by the ultra sonic vibia 
tions could be modo to locate in curtains marking 
the positions cf the nodes of the stationary wave* 
liom the positions of these curtains tho measure 
ments of wave length wore taken from which veloci 
tios were compute 1 It is extremely difficult to 
get good stationary waves to form and s > permit 
good d< terminations cf velocity in the region of 
frequencies coveted by the absorption band 

The beHt method of genorating the stationary 
waves consisted in the use cf two qn&ttz oscillators 
instead of one an c scillator being pluc ed at oiu h 
end of the experimental tube (big 2) These oscil 









r 








V 










~T 

A, 










t 











r 







—• 




r 































1 M 4* *» M JJ M M 

fr f—q y to tt *'jrc/r» pr IK«*W 

FI0 1 


lators were made as nearly as possible identical and 
were connected in parallel to the oscillating electrical 
cirouit so that the same frequency and voltage were 
imposed on each The ixisitions of the oscillator 
m the tube were capable of slight adjustment so 
that the best stationary wave formation could be 
obtained But no matter what the method of 
experiment or what tubes or experimental liquids 
used, the velocity frequency ourve always hail a 
form like Fig 1 The same type of experiment 
carried out at the same frequencies m columns of 
air only gave the usually anticipated velocity, but 
No 3181, Vol 120] 



tninty what is the paiticular fotm of energy tranB 
ference which causes this phenomenon the expert 
ments were if necessity interrupted more than a 
year ago and are now being leeumed 

R W Boils 

D t ROMAN 

National Reseaich Laboratories 
Ottawa Sept 10 


Splitting of the Frequency of Eight scattered by 
Liquids and Optical Anisotropy of Molecules 

As has already been reported (see \atubf Aug 9 
19JO) the frequency of light soatteied by liquids or 
crystals is split into several components and their 
pisition in tlu case of sti ngl> scattering liquids like 
benzene and toluene mav bo represented by the ex 
prossion 

» t 2n ^sm where n 0 12 3 

The study of the j damnation of different compon 
ents of light scattered by bonrene has shown that the 
rcntial unmodified lino and two neighbouring ones 
the inner components (ti 0 and n 1) are strongly 
polarised the electric vector boing } orpendioular to 
the direction of incident light On the contrary the 
other outei components (n 2 3) are not jiolarised 
l bus tho dopolansatmn of the light scattered by 
liquids is connected with the j resence of the outer 
unpolarised components It may therefore be sup 
posed that in liquids with laige coefficients >f depolar 
lxatum (strongly scattering liquids) the intensity of 
outer components w relatively groator than in 
liquids with small depolarisation (weakly scattering 
liquids) 

In fact futther experiments with carbon disulphide, 
which possesses optical anisotropy to a high degree, 
have shown that for this sulmtance outer compon 
ents are veiy intensive being almost of tho same in 
tensity as tho inner ones The same may be said erf 
chlorbenzene On the other hand for water ethyl 
ether and alcohol which have very small optical am 
sotropy I could not establish with oertamty the exist 
enceof outer components Probably they are very 
weak and the satellites of the hyperfine structure of 
the mercury line (X4358 A ) prevent their detection 
It may be concluded from these experiments that 
the existence of outer components is associated 
with the depolarisation and the liquids which do not 
produce depolarisation have not such components 
It may be supposed that the appearance of outer 
components is due to the diffi action of light, by heat 
wave lattices of harmonics that is they are produoed 
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by lattices with a constant smaller than the half of 
the wave length of incident light In the domain 
of X rays such reflections are, as is well known, 1m 
possible It may be that in the case of scattering 
of light, owing to the depolarisation, they become 
possible 

These oxponmonts (with echolon grating) oonobor 
ate the view expressed in my previous comm uni ca 
tion [see Nature, 126, p 400, Sept 13, 1930J that 
the broadening (nebulosity) of original lines of the 
mercury arc after scattering m some liquids (of the 
order 40 60 A ) which can be observed with spoctro 
graphs of small resolving power, is probably con 
neoted with the existence of outer components 
(with » 3) The stronger the depolarisation of the 

light scattered by the liquid, the stronger must be the 
‘outer components, and more pronounced broadening 
of original lines will result 1 his is in accordance with 
the obaeivations of Raman and Krishnan (Nature, 
122, p 882, 1928) and my own unpublished expon 
ments with a spectrograph of moderate dispersion, that 
tins broadening of si attered lines is connected with the 
optical anisotropy of the molecules of the liquid 

If the above explanation is conect, the broad onod 
lines must have a definite boundary tho position of 
which coirosponds to tho greatest possible froquem y 

i _ of tho Debye aioustu speitrum , and therefore 

must depend for various liquids upon the velocity of 
sound and tlic distance between molecules Lxpen 
ments now in progress seem to support this view 
E Gross 

Optical Institute, 

Leiungiad, Sept 8 


Energies of the C - I and G - Br Bonds 

J he absorption spectra of methyl, ethyl, anil l seamy] 
iodides consist, in the nem ultra violet, of broad 
contmuoua bands with maxima at about 2150 A 
and at high vapour pressures, a fairly well defined 
long wave length limit at 3J40 A Undoubtedly this 
corresponds to dissociation mto cm excited iodine atom 
and an alkyl residue and the process might bo con 
siderod analogous to the disruption of hydnodie ai ul, 
HI If we accept Menkes figure (Naittrk, April 6 
1930) for the energy of the ( -H bond (116 kcal ) m 
hydrocarbons there is very nice agrooment between 
tne thermochemicul and spectroscopic data for tho 
energy of the C I bond Using Borthelot s figures 
for tho heats of combustion of the alkyl iodides, this 
energy is calculated to be 65 ki ul Allowing for the 
excitation energy of the I atom (21 kcal ), the spei tro 
scopic figure is 64 kcal 

With ethyl bromide, assuming that the dissociation 
is of a similar nature, there is not such excellent agree 
mont Tho long wave length absorption limit of 
C t H,Br appears to be 2800 A Allowing for the 
excitation onergy of the bromine atom (10 kcal ), tho 
energy of the G - Br bond comes out to be 91 kcal , 
whereas the thermochemical value is 80 kcal A 
discrepant y of the same order of magnitude has al 
ready been observed in the case of hydrobromic acid, 
HBr 

In the liquid State the absorption limits are found 
to alter, though they are no less well defined than in 
the gas state If we allow for the molar heat of vapon 
sation and compare tho minimum dissociation energies 
of the molecules as imagined free from each other s 
influences in the two states these energies are 20 kcal 
less in the liquid state for the iodides, and 10 kcal 
less for ethyl bromide It is possible that the molecule 
dissociates when its total energy increase (electronic, 
vibrational, etc ) is equal to the heat of dissociation 
The absence of a rotational quantisation which is 
No 3181, VOL 126] 


apparent with certain liquids is probably a contribut¬ 
ing factor to the instability of the molecule on exoita 
tion The mode of dissociation must be different m 
the Liquid and gas states 

In a paper shoitly to be published we hope to de 
sen be the experimental work from which tne above 
data were obtained 

T Irkdale 
A O Muxs 

University of Sydney, 

NSW, Australia 


Among many thousands of flowering plants which 
have been subjected to cytologioal investigation, there 
are known only two examples of a chromosome number 
so low as six in tho diploid condition One of them is 
the well known case of Crept* capstans (L ) Wall (6 
taren* Vill ), first discovered in 1909 1 The second 
reiKirted case is Callitnche autumnalxs 1, * 

Aftei having studied a great many related genora 
and spe< ies I chanced to find an additional six ohromo 
some species—a distant relative of 
Crepxs i&pillan* This sjiocios is 
Zacyntha verrucosa Togethei with 
Crepxs it belongs to the chuory 
tnbo of Compositse—a group of 
plants which may now bo said 
to be distinguished by the low 
chromosome numbers of its re 
presen tat ivos 

lhe somatic complement of 
Zarynthn is shown in hig 1 
from this figure one can see the 
peculiarity of tho largest pair of 
chromosomes each of them bear 
mg a large satellite on tho proxi 
mal short aim The remaining two pairs exhibit 
slight although distinct differences of size (especially 
of their smallor arms) 

It is premature as yet to say wliethei Zacyntha will 
prove to bo of genetio interest comparablo to that of 
Crepes, for, being a inonotypic genus, it may fail to 
cross with any other species Investigation is in pro 
gross now, and additional data on this new object as 
well as a full a< (ount of its cytology will be published 
elsewhere in the near future 

M Navashin 

Timina7ev Biological Institute, 

Moscow 
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English Equivalents of Elgentunktlon and 
Elgenwert 

In publications doaling with wave mechanics there 
is a growing practice of rendering the words Etgen 
funktxon and Exgenwert into English by eigen Junction 
and etgen value respectively Tne English expressions 
proper June turn and proper value are equally concise, 
correspond exactly in etymology to the originals, and 
have the sanction of Prof SchrAdmger himself in the 
English lectures which he gave at tine Royal Institu 
tion Is it not desirable, therefore, that we should 
discontinue the use of the mixed forms, which is a 
barbarism without sense or convenience, and equally 
repellent to German and to English earn T 

C N Hinshelwood 

Trinity College, 

Oxford, Sept 28 
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The Proton 


By Dr P A M 

M ATTER is made up of atoms each consisting 
of a number of electrons moving round a 
central nucleus It is likely that the nuclei arc 
not simple particles but are themselves made up 
of electrons together with hydrogen nuclei or 
protons as they are called bound very strongly 
together There would thus be only two kinds of 
simple particles out of which all matter is built 
the electrons each carrying a charge e and the 
protons each carrying a charge +e 

It should be mentioned here that there is a 
difficulty in this point of view provided by the 
nitrogen atom One oan infer from the charge and 
mass of the nitrogen nucleus that it should consist 
of 14 protons and 7 electrons but it appears to have 
properties inconsistent with its being composed of 
an odd number of simple particles However very 
little is really known about nuclei and the opinion 
is generally h<ld by physicists that some way of 
evading this difficulty will be found and that all 
nuclei will ultimately bo shown to be made up of 
electrons and protons 

It has always been the dream of philosopheis to 
have all matter built up from one fundamental kind 
of particle so that it is not altogether satisfactory 
to have two in our theory the electron and the 
proton There are however reasons for believing 
that the electron and proton are really not m 
dependent but are just two manifistations of one 
elementary kind of particle This connexion bp 
tween the electron and proton is in fact rather 
forced upon us by general considerations about the 
symmetry between positive and negative elictnc 
charge which symmetry prevents us from building 
up a theory of the negatively charged electrons 
without bringing m also the positively charged 
piotons Let us examine how this comes about 
The energy If of a particle m free space is deter 
mmed in terms of its momentum p according to 
relativity theory by the equation 
W*lr*-p*-m*c*~ 0 

where m is the rest mass of the particle and e is 
the velocity of light This equation can easily be 
generalised to apply to a charged particle moving 
in an electromagnetic field and can be used as a 
Hamiltonian to give the equations of motion of the 
particle and thus its possible tracks in space time 
Now the above equation is quadratic m W 
allowing of both positive and negative values for 
W Thus for some of the tracks in space time the 
energy W will have positive values and for tho 
others negative values Of course a particle with 
negative energy (kinetic energy is referred to 
throughout) has no physical meamng Such a 
particle would have less energy the faster it is 
moving and one would have to put energy into it 
to bring it to rest quite contrary to anything that 
has ever been observed 

• Bawd on iwpa read before Section A (Hatbniutlatl tod Pbytlotl 
Science) ot the Briuah AnodaUon at Bristol on Sept 8 
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The usual way of getting over this difficulty is to 
say that the tracks for which W is negative do not 
correspond to anything n al in Nature and are to 
be simply ignored This ir permissible only provided 
that for every track W is either always positive or 
always ni gati vc so that one can tell definitely which 
tracks are to be ignored Ihis condition is fulfilled 
in the classical theory, there W must vary con 
tinuously since If can never be numerically less 
than me* and is thus precluded from changing from 
a positive to a negative value In the quantum 
theory however discontinuous variations m a 
dynamical variable such os If are permissible and 
detailed calculation Bhows that If certainly will 
make transitions from positive to negative values 
W< can now no longer ignore the states correspond 
mg to a negative energy and it becomes imperative 
to find some physical meamng for them 

We can deal with these states mathematically m 
spite of their being physically nonsense We find 
that an electron with negative energy moves m an 
electromagnetic field m the same way as an ordinary 
electron with positive energy would movo if its 
charge were reversed in sign so as to be + e instead 
of e This lmmuliateiy suggests a connexion 
betw een negative energy electrons and protons 
One might be tempted at first sight to say that a 
negative energy electron ts a proton but this of 
course will not do since protons certainly do not 
have negative kinetic energy We must therefore 
establish the connexion on a different basis 

hor this purpose we must take into considera 
tion another property of electrons namely the fact 
that they satisfy the exclusion principle of Pauli 
According to this principle it is impossible for two 
electrons ever towm the same quantum state 
Now the quantum theory allows only a finite 
number of states for an electron in a given volume 
(if we put a restriction on the energy) so that if 
only one electron oan go in each state there is room 
for only a finite number of electrons m the given 
volume We thuB get the idea of a saturated 
distribution of electrons 

Let us now make the assumption that almost 
all the states of negative energy for an electron 
are occupied and thus the whole negative energy 
domain is almost saturated with electrons There 
will be a fow unoccupied negative energy states 
which will be like holes in tho otherwise saturated 
distribution How would ont of these holes appear 
to our observations * In the first place to make 
the hole disappear which we oan do by filling it 
up with a negative energy electron we must put 
into it a negative amount of energy Thus to 
the hole itself must be ascribed a positive energy 
Again the motion of the hole m an electromagnetic 
field will be the same as the motion of the electron 
that would fill up the hole and this as we have 
seen is just the motion of an ordinary particle with 
a charge + e These two facts make it reasonable 
I to assert that the hole %s a proton 
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In this way we see the proper rfile to be played 
by the negative energy states There is an almost 
saturated distribution of negative energy electrons 
extending over the whole of space, but owing to 
its uniformity and regularity it is not directly 
perceptible to us Only the small departures from 
perfect uniformity, brought about through some 
of the negative energy states being unoccupied, are 
peroeptiblc, and these appear to us like particles of 
positive energy and positive charge and are what 
we call protons 

This theory of the proton myohes certain 
difficulties, which will now be discussed The theory 
postulates the existence everywhere of an infinite 
number of negative energy electrons pt r unit 
volume, and thus an infinite density of electric 
charge According to Maxwell’s equations, this 
would give rise to an infinite electric held We can 
easily avoid this difficulty by a re interpretation 
of Maxwell’s equations A perfect vacuum is now 
to be considered as a region in which all the states 
of negative energy and none of those of positive 
energy are occupied The electron distribution in 
such a region must be assumed to produce no field, 
and only the departures from this vacuum distribu¬ 
tion can produce a field according to Maxw ell’s equa 
tions Thus, m the equation for the electric field E 
div E - - 4ir/j, 

the electric density p must consist of a charge -e 
for each state of positive energy that is occupied, 
together with a charge + e for each state of negative 
energy that is unoccupied This gnes complete 
agreement with the usual ideas of the production 
ot electric fields by electrons and protons 

A second difficulty is concerned with the possible 
transitions of an electron from a state of positive 
energy to one of negative energy, which transitions 
were the original cause of our having to give a 
physical meaning to the negative energy states 
These transitions are very much restricted when 
nearly all the negative energy states are occupied, 
since an electron in a positive tneigy state can the u 
drop only into one of the unoccupied negative 
energy states Such a transition process would 
result in the simultaneous disappearance of an 
ordinary positive energy electron and a hole, and 
would thus be interpreted as an electron and proton 
annihilating one another, their energy being emitted 
in the form of electromagnetic radiation 

There appears to be no reason w hy such processes 
should not actually occur somewhere in the world 
They would be consistent with all the general laws 


of Nature, in particular with the law of conservation 
of electric charge But they would have to occur 
only very seldom under ordinary conditions, as 
they have never been observed m the laboratory 
The frequency of occurrence of these processes ac¬ 
cording to theory has been calculated independently 
by several investigators, with neglect of the inter¬ 
action between the electron and proton (that is, the 
Coulomb force between them) The calculations 
give a result much too large to be true In fact, the 
order of magnitude is altogether wrong The ex 
planation of this discrepancy is not yet known 
Possibly the neglect of the interaction is not justi¬ 
fiable, but it is difficult to see how it could cause 
such a vei y big error 

Another unsolved difficulty, perhaps connected 
with the previous one, is that of the masses The 
theory when ono neglects interaction, requires the 
electron and proton to have the same mass, while 
experiment shows the mass ratio to be about 1840 
Perhaps when one takes interaction into account 
the theoretical masses will differ, but it is again 
difficult to see how one could get the large difference 
required by experiment 

An idea has recently been put forward by 
Oppenheimer (Phya Rev , vol 35, p 662) which does 
get over the He difficulties, but only at the expense 
of the unitary theory of the nature of electrons 
and protons Oppenheimer supposes that all and 
not merely nearly all, of the states of negative 
cnirgy are occupied, so that a positive energy 
electron can never make a transition to a negative 
energy state There being now no holes which we 
can call protons, we must assume that protons are 
really independent particles The proton will now 
itself have negative energy states, which we must 
again assume to be all occupied The independence 
of the electron and proton according to this view 
allows us to give them any masses we please, and 
further, there will be no mutual annihilation of 
electrons and protons 

At present it is too early to decide what the 
ultimate theory of the proton will be One would 
like, if possible, to preserve the connexion between 
the proton and electron, m spite of the difficulties 
it leads to, as it accounts in a very satisfactory way 
for the fact that the electron and proton have 
charges equal in magnitude and opposite in sign 
Further advances in the theory of quantum electro¬ 
dynamics will have to be made before one can deal 
accurately with the interaction and seo whcthei it will 
settle the difficulties, or whether, perhaps, a new idea 
can be introduced which will answer this purpose 


Physiological Effects of Work in Compressed Air. 


T HE average man alway s finds it surprising that 
our bodies can support such atmospheric 
pressures as 100 lb per sq in without the slightest 
derangement of the delicate structures and pro¬ 
cesses on which life depends, but that, owing to a 
secondary effect, the return to normal pressure is 
accompanied by grave risk A sojourner m com¬ 
pressed air inevitably soaks up a considerable 
volume of the nitrogen of the air into simple aolu- 
No #181, Vol 126] 


tion in the tissues and fluids of his body So long 
as the pressure is mam tamed this gas remains 
hidden and harmless, but any reduction of pressure 
will drive it out of solution The critical time in 
the management of compressed air workers is the 
period of decompression when they are passing 
from high air pressures down to the normal Given 
time, the blood will carry off the excess gas and 
discharge it to the atmosphere m the lungs as the 
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pressure falls, but a rapid decompression overloads 
the blood with excess gas, which bursts out in the 
form of bubbles and chokes the circulation with 
froth. 

Compressed air is used by engineers to keep back 
water in sinking the foundations of bridges and in 
tunnelling under rivers ; besides the men engaged 
in such work, divers using the ordinary rubber dress 
liave to breathe air at high pressures. The joint 
discussion between the Sections of Engineering 
and Physiology of the British Association at 
Bristol attracted leading exponents of practice and 
theory in both these lines of work. Although 
divers are fewer in number than tunnel workers 
and their occupation is of less public importance, 
moat of the recent research and experimental work 
has been directed to then- special circumstances, 
and those responsible for diving work have been 
quick to take advantage of any new knowledge. 
An outstanding example is the action of the British 
Admiralty in being the first to adopt the entirely 
novel system for conducting the decompression 
which was devised by Prof J S Haldane and has 
since been taken up by most of the navies of the 
world Its value for divers has now lioen established 
by twenty-five years' experience, and particularly 
in some recent salvage operations where more than 
five thousand dives were made at pressures between 
50 lb. and 80 lb. per sq in without accident 

The circumstances of tunnel workers differ from 
those of divers in that they have to work much 
longer shifts under pressure, though the pressures 
themselves are never so high as those experienced 
by divers. In times past tne mortality among the 
tunnel and caisson workers from compressed air 
illness was so heavy that many countries adopted 
State regulations designed to protect the men by 
limiting the length of shift and enforcing some 
sort of gradual decompression. Undoubtedly these 
regulations have done good, but in the light of 
modem knowledge and experience they could be 
improved so as to give greater security to the men 
while avoiding the costly waste of workmg time 
resulting from some of their clauses 

If the civil engineering of the future is going to 
call for higher pressures than the 40 lb. or 45 lb per 
sq. in that has been the limit hitherto, it is certain 
that these rules will be found badly wanting, and 
Sir Ernest Moir in opening the discussion indicated 
that the time has come for concentrating tho 
available knowledge and experience in producing 
a rational and practicable code or system for the 
use of engineers charged with the oontrol and safety 
of workers in such air pressures. One of the diffi¬ 
culties of the matter is that there is a very great 
difference in the susceptibility to compressed air 
illness of different individuals, which at present 
can only bo discovered by trial, so that cases of 
illneBS are still to be expected under a system which 
is quite Bafe for the average man. Fortunately, a 
cure is available in ‘ recompression ’, which if applied 
sensibly and at onco is certain. Sir Ernest Moir, 
by his introduction and employment of the ‘ medical 
air lock ’ for applying this treatment, has been 
the means of saving many hundreds of live*.. 
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Dr M'Master, who described the latest British 
experience at the Silent Valley dam of the Belfast 
waterworks, mentioned many points which seemed 
to show that secondary factors, such as the tem¬ 
perature and humidity of the workings or a slight 
vitiation of the air supply, which would be unim¬ 
portant in diving work, made a marked difference 
in the number of cases. In tho sea we have a 
continuously graded range of hydrostatic pressures 
through which tho diver can lie decompressed as 
he gradually ascends, bui in caisson work the 
pressures can only be roughly adjusted to tho 
theoretical requirements, so that, though all serious 
illness was prevented, a good many minor but 
painful cases of ’ bends ’ had to bo treated by re- 
compression, and to cure them it was found neces¬ 
sary to recompress many of the patients to 5 lb. 
above the pressure at which they had been work¬ 
ing (about 35 lb ) This contrasts strangely with 
experience of divers w orking at 50 lb pressure, w ho 
when they develop similar symptoms are nearly 
always cured by recompression to a mere 15 lb or so, 
which greatly simplifies and shortens the treatment. 
But divers, being on board ship, are generally treated 
immediately the symptoms appear, while men on 
engineering* work may have time to get home before 
they become ill and then may not present them¬ 
selves for treatment for some hours. This probably 
underlies tho difference, and the jaunt illustrates 
one of the difficulties of the engineer, ho cannot 
very well insist on a shift of a hundred men hanging 
about round the works for'an hour or two after 
they have finished work for tho day on the off 
chance that one of them may develop compressed 
air illness, but the salvage officer with his handful 
of divers can easily arrange for there to be no 
means of getting ashore until the danger period 
is past. 

Mr Davis, jun , in the course of an interesting 
review of tho history of tho subject, described 
apjwratus lately introduced by Messrs Siebe, 
Gorman and Co. for very deep diving, including 
a largo steel pressure chamber which is lowered 
under water so that the diver can enter it on 
the eomjiletion of hiB job and be hoisted inboard 
without releasing the air pressure from his body 
A long decompression can then lie conducted in 
warmth and dryness instead of under water with 
much discomfort and fatigue as hitherto, while tho 
ship is free to slip her moorings and get clear or 
fire blasting charges, which could not otherwise bo 
done until the diver's decomjiression was finished. 

Sir Leonard Hill and Commander Selby spoke 
of tho experimental diving which has been carried 
out for the Admiralty to more than 300 ft. or 130 
lb pressure, using the Davis decompression chambei 
ana other sjiecial devices One unexjieeted and 
rather awkward finding w r as that, though all the 
divers were picked men who had been put through 
a specially searching medical examination, some 
of them became abnormal mentally (or emotion¬ 
ally as Sir Loonard Hill put it) whilst under this 
high pressure, and on their return to the surface 
could remember nothing of what they had been 
doing before they began to ascend. This effect 
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might be attributed to the high partial pressure 
of oxygen in pure air when breathed at 130 lb , or 
to impurities in the air which was actually supplied 
to the divers, but Sir Leonard Hill has made tests 
on the same men which satisfy him that neither 
oxygen nor carbon dioxide is responsible It 
seems to be an extreme case of the subtle change 
in character and behaviour which comes over some 
men at less high air pressures and is well known 
to experienced diving officers Dm rs affected m 
this way generally keep fairly quiet on tho subject, 
as they do not wish to be thought excitable or 
foolish about their work The steel decompression 
chamber was employed to gn at advantage m these 
experimental dives, but, as Prof Haldane jxnnted 
out in concluding the discussion the stages of 
decompression given to the men were not ealeu 
latent on the principles which have proved so satis 
factory hitherto and do not appear to havi given 
sufficient margin of safety This is a matter which 
can easily be rectified if necessary without in 
validating the uigemous methods and appliances 
which have been elaborated for this extremely 
difficult sort of diving 

The Italian divors now working on the wreck of 
the Fgypt at a depth of 400 feet have cut out all 
danger of compressed air illness and the need for a 


host of hampering precautions by using the Neu 
feldt and Kuhnke armoured apparatus, which, 
though flexibly jointed, sustains the enormous 
hydrostatic pressure of 170 lb per sq in oorre 
spending to that depth and enables the man inside 
to breathe air at atmospheno pressure The gain 
in safety and economy of working time which 
results is partly offset by a loss of mobility and 
manual efficiency as compared with a rubber 
dressed diver, but this again is compensated by the 
elaborate grabs and machinery of the salvage ship 
Tho diver on the bottom has become less tho work 
mg agent and more the eye and brain directing 
engines which are lowered to him and worked from 
above Conceivably somo such ami automatic 
system of working may develop in caisson and 
tunnel work, though it does not seem called for 
with the pressures likely to be used in the near 
future None of the speakers expressed any doubt 
that all serious illness could be prevented by suit 
able decompression the real problem is to key 
these lengthy decompression periods in with the 
design of the tunnel, the scheme of work, and 
the system of shifts, so that they may become 
something less wasteful anil unsatisfactory than 
hours of enforced idleness passed in dismal steel 
cylinders G C C Damant 


Centenary of the Royal Geographical Society. 


T H h Royal (.oographical Society will celebrate 
on Oct 21 and the two succeeding days its 
centenary of inauguration The Duke of York will 
open the proceedings on the afternoon of Oct 21, 
and delegates from the boci6t6 do Geographic, of 
Paris, and the Gcsellschaft fur Erdkunde of Berlin, 
both of which have already celebrated thi lr con 
tenarics will present addresses In the evening, Sir 
Charles (lose, president, Mr Douglas Freshfiela, Sir 
Francis Younghusband, the Marquess of Zetland 
and Dr H R Mill will speak on the history of 
the Society On the mornings of Oct 22 and 23, 
a senes of short papers on “ Tne Habitable Globe ’ 
will be read by British and foreign geographers, 
and in the afternoon of Oct 23, another senes on 
“Incidents in the History of Exploration” will 
be read by Lord Lugard, bir Martin Conway, Sir 
Francis Younghusband, Sir Halford Mackinder, 
Col H Bury, Mr J M Wordie, and others The 
centenary dinner of the Society, at which the 
Prince of Wales will preside, is to be held on 
Oct 23 

Enjoying, on Deo 31, 1929, the enviable roll 
of 6369 members, inclusive of 679 women, tho 
Royal Geographical Society emerges from one 
hundred years of vicissitudes a successful and 
vigorous English institution Among our readers 
there must be some of an earlier generation 
privileged to retain contemporary recollections of 
intercourse with intrepid pioneer discoverers who, 
in their day, lifted the veil in fields of the Society’s 
operations—of, for example, John Rae, Erasmus 
Ommanney, MoClmtock, Inglefield, Nares, Leigh 
Smith, of John Kirk, Grant, Burton, Joseph 
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Thomson To thi so elders the centenary proceed 
mgs should for this reason, bring especial interest 
and point 

Space would not permit notice hero of the posi 
tion of geographical knowledge among the nations 
at the time of establishment of our home bom 
organisation Most of us know, however, that in 
the early years of the nineteenth century, science 
was moving definitely towards co operative effort 
and in departments—its horoeoope was cast that 
way though no seer maybe could have forecast 
our present day delimitations and specialisation 
There sprang into existence new bodies —offshoots 
of the parent Royal Society—and with each that 
institution observed terms of amity, though 
Banks was, perhaps an unduly obstinate element 
Among such were the Geological Society (1807), 
Institution of Civil Engineers (1818), British 
Association (1831) As regards individual effort 
and consequent influence on thought, it is useful 
to recall that Lyell published the first volume of 
his Principles of Geology ” m 1830 , that year 
witnessed also the issue of Charles Babbage’s 
argumentative ‘ Reflections on the Decline of 
Science in England ” 

Already, however, in the geographical domain, 
Pans had instituted the Sooi6t4 de Geographic 
(1821), Berlin, the Gesellschaft ffir Erdkunde 
(1828) There was at this period half a world of 
unknown tracts of land to conquer All Europe, 
too, was discussing the achievements of Baron 
Alexander von Humboldt, traveller and naturalist 
This illustrious geographer, welcomed constantly 
m English philosophical oirclee, had been elected 
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a foreign member of the Royal Society m 1815, 
had dined with the men of science at thur club 
in 1817, accompanied by Arago and Biot, visiting 
them again, with Kater as host, in 1827 Much 
was to ensue from these movements and inter 
national greetings and friendships 

In the last named year, another London dining 
club, the Raleigh, composed mostly of men of 
travelling proclivities, came into bung, and it 
early realised that a Butish institution for the 
advancement of geographical science was a noces 
sity The idea found current expression in the 
influential Literary Gazette In the issue for May 
24, 1828, over the initials ACC , the following 
appeared This society [t e the Asiatic] has 
oertainly filled up one great hiatus but thcic 
is another almost equally important to supply 
I allude to the want of a Geographical Society, 
a want which is the more singular, as our nation 
has always been, and still is, the very foremost in 
promoting geographical discoveries 1 am con 
vinced that if such an Association were now to be 
formed it would m a few years become even 
more eminently useful than the famous society of 
Pans ’ 

The outcome of vanous individual efforts and 
affiances of views was the foundation of our 
London society, brought about at a public meeting 
held on July 10, 1830, and under the advantageous 
and able chairmanship of John Barrow, secretary 
to the Admiralty Viscount Godench was elected 
the first president King William IV became 
patron, directing that the Society s title should 
be the Royal Geographical Society ” Further, 
His Majesty granted an annual donation of fifty 
guineas to constitute a premium for the encourage 
ment and promotion of geographical science and 
discovery Four hundred and sixty names were 
enrolled, forty three of whom were naval officers 
fifty officers of the army all the leading states 
men of both political parties, including the Duke 
of Wellington (then Prime Minister), and men of 
science eminent in all its branches 

The first president, Viscount Godench, was not, 
m stnot sense, a geographer neither had his 
qualifications, so far as one can be aware, any 
particular scientific bearing or significance His 
interests lay in active politics Notwithstanding 
these drawbacks, if indeed they were, he seems to 
have been considered a good figurehead for a 
Society that had to make beginnings, and a safe 
one to start with Educated at Harrow and St 
John’s College, Cambridge, he entered the House 
of Commons as the Hon Frederick John Robinson, 
filled vanous subordinate posts, eventually becom 
ing Chancellor of the Exchequer from 1823 until 
1827 Upon Canning's death in 1827, he was 
raised to the peerage as Viscount Godench, and was 
Prime Minister for a short while At the time of 
eleotion to the presidency of the Royal Geographical 
Society he was Secretary for War and the Colonies, 
and a fellow of the Royal Society He was created 
Earl of Ripon in 1833 

The Gentleman’s Magazine, under date Nov 14, 
1831, provides a lively notice of the Society’s 
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inaugural session, hold in the rooms of the Horti¬ 
cultural Society in Regent Street We read 

‘ The first meeting for the season of the Royal 
Geographical Society took place, the president, 
Viscount Goderich m the chair The room was very 
much crowded to witness the presentation of his 
Majesty s first premium of fifty guineas, placed at 
the disposal of the Society, to Richard Lander, for 
his discovery of the termination of the Niger, or 
Quorra, m the sea After the secretary had read a 
long paper by Col Leach on the very interesting 
question, Is the Quorra tt o Niger of Antiquity V 
the noble chairman stated that the meeting had 
been made special for two specific objects both of 
groat importance to the general purposes of eivilisa 
tion but more particularly to this Nation The 
first was to present on this the first occasion on 
which the Society liad to dispose of the bounty of 
his gracious Majosty the prize to an individual 
ceitamly the most enterprising of those men who 
had their names recorded in the annals of geographical 
discovery He felt convinced all who hoard him 
would agree that the first award placed at the disposal 
of this Society by their gracious Sovereign could not 
bo more appropriately disposed of, than by conferring 
it on an individual whose talents courage and enter 
prise had achieved so much for the advancement of 
science His lordship then presented Lander, who 
rose for the purpose from his seat at the noble chair 
man s nght hand with tho first premium The latter, 
in a fow words returned his acknowledgments and 
expressed his det p gratitude The second proposition 
was to incorporate the \fncan Association with the 
Society, which was carried 

Here it should be mentioned that the African 
Association, referred to as merged in the new 
Society was formed in 1788 mainly through the 
efforts of Sir Joseph Banks and Major Rtnnell 
It had a small but select membership, and as its 
name would imply concerned itself with the geo 
graphs of Africa and with schemes for forwarding 
exploration in that continent 

In connexion with the first allotment, m 1830, 
of the Royal premium to Richard Lander, it may 
be recalled that his pioneer explorations (and those 
of Mungo Park) are commemorated by an obelisk, 
erected last year on Jebba Island in the Middle 
Niger A tablet bears the following inscription 
To Mungo Park, 1795, and Richard Lander, 
1830 who traced the Niger from near its source 
to the sea Both died in Africa for Africa ’ 

Ihe fifth annual premium at the disposal of 
the Society took the form of a gold medal, and the 
practice continued On the accession of Queen 
Victoria it was resolved to award two gold medals 
annually (1) the Founders medal (2) the 
Patron’s medal 

For a whole decade after inception, tho Society 
met in the apartments of the Horticultural Society 
Thereafter, circumstances necessitated sojourns 
elsewhere, so that the Society becamo itself a 
traveller, seeking yet not securing a fixed location 
where all its functions could be performed under 
one roof These peripatetic phases are happily 
ended Its house at Kensington Gore, occupied 
in 1913, offered settled habitation, and a long- 
cherished scheme for additional buildings has 
come to fruition It is gratifying to learn that the 
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structures include a meeting hall with Heating for 
850 persona, ample library apace, worthy of the 
Society’s fine collection of boukH, with other 
easements necessary to complete the working 
scope and social aims of a scientific corporation 
of this kind. 

No reference to the Soeiety would be adequate 
without testimony to the wonderful and en¬ 
lightened activity it haR consistently displayed in 
regard to exploration in Africa and in Arctic and 
Antarctic regions, and help in such undertakings 
as the successive Mount Everest Expeditions, 
as well as in others Scientific men and a vast 


public are well aware of these services; and, 
should the lands fail in a measure, there remains 
the air. Already the Society haB encouraged the 
British Arctic Air Route Expedition by supplying 
it with “ the beat instruments it could furnish, 
and a little of its money 

It remains to add that Admiral Sir William 
Goodcnough has been chosen as the new- president 
in succession to Sir Charles Close, whose term of 
office ends as the one hundred and first year of 
the Society begins. Scientific workers generally 
wish the Society continued prosperity and inereased 
activity in this second century of its existence. 


Obituary. 


Mb. M A. Giblett. 

HEN in 1924 it was decided to take up again 
with renewed energy the development of air¬ 
ships, it at once became clear that a prime necessity 
was a specialised meteorological service devoted 
entirely to airship problems. What exactly were 
those problems was not known • weather fore¬ 
casting was obviously one, but there were others, 
not yet formulated, connected with the forces 

E resent in the atmosphere which would affect 
rgelv the success of airship transport It was 
therefore necessary to place the new Airship 
Services Division of the Meteorological Office 
under an able Superintendent The man chosen 
for this responsible post was at the time ft rela¬ 
tively junior Assistant Superintendent in the 
Forecast Division, but a man who had already 
made his mark by his scientific ability and out¬ 
standing personality. 

Mr M A. Giblett was then only a little more 
than thirty years old, having been bom on July 15, 
1894 He had been educatiil first at Upton 
School, Slough, and Modern School, Maidenhead, 
and then at the Universities of Reading ami 
London. Three years as nautical master on the 
Cadet Ship Wore enter under Capt Sir David 
Wilson Barker were no doubt responsible for his 
becoming interested in meteorology, and in March 
1919 he joined the staff of the Meteorological 
Office for training preparatory to going out to 
the British Expeditionary Force in North Russia 
on meteorological duties He sailed for Russia 
at the end of July 1919 and received his com¬ 
mission as 2nd Lieutenant m the Meteorological 
Section, Royal Engineers, while actually on the 
voyage. Ho w r as stationed at Archangel, but 
had been there only a few weeks when the British 
Expedition was withdrawn. He returned to the 
Meteorological Office and resumed his duties as 
professional assistant in the Forecast Division in 
October 1919. 

As soon as Giblett received his appointment 
as Superintendent of the Airship Division, he set 
to work with great energy to plan and build up 
the meteorological organisation which was to be 
an integral part of the Imperial scheme for the 
development of airships. At first this scheme 
only visualised an airship route to Tndia. He 
found an almost unexplored field before him. 
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Tt is true that at each end of the route there were 
highly developed meteorological services, but be¬ 
tween the shores of India and the cast of tho 
Mediterranean there was no meteorological service 
and no synoptic charts had ever been drawn for 
these regions Further, although practically every 
country m Europe prepares its own synoptic 
charts, then* was no single chart of Europe on a 
scale sufficiently large to make it possible to study 
in dotail the changes of weather even m Europe 
as a whole Giblett therefore set to work to 
collect from every possible source observations 
for the whole area embracing the route from 
England to India, and from these prepared a 
series of daily weather charts for a whole year 
It was a stupendous piece of work, w hich is not 
yet entirely finished, but with the aid of these 
charts it was possible to study the routes open to 
airship and to calculate m detail the times it 
would occupy to travel each route m different 
types of weather 

Although at that time the route to India was 
the only one on which it was planned to employ 
the airships, it was necessary to moke a pre- 
hminary survey of possible airship routes to all 
parts of the Empire In 1926 this became an 
urgent problem, for the Air Ministry wished to 
lace before the Imperial Conference which was 
eld in that year a scheme for the development 
of Imperial air transport This scheme was 
presented to tho Imperial Conference in a book, 
afterwards published, entitled “ The Approach 
towards a System of Imperial Air Communica¬ 
tions ”, in which sections on the meteorological 
investigation of the England-India route and 
on the meteorological organisation m connexion 
with the development and operation of airship 
services were written entirely by Giblett. This 
description of possible routes, the necessary 
ground organisation for meteorology, and the 
co-operation required between tho meteorological 
services was a remarkable pieoe of work and 
received much commendation at the Imperial 
Conference . it showed a power of planning and 
organising seldom met with in so young a man 
and a ‘ scientist ’ to boot. 

It hod by that timo become clear that meteoro¬ 
logy would play an important if not the chief 
(Continual on p. 819.) 
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The Electron Theory of Metals.* 

It H Fowler. F.RS 


F ROM the point of view of the electron theory, 
a metal in any solid which is a good conductor 
of electricity 1 n attem pting to survey roughly the 

present position of tho electron theory of metals, 1 
cannot guarantee that what l say will Ik* every - 
where up-to-date, but I shall be satisfied if I can 
indicate the standing of the theory, as re-estab¬ 
lished by quantum mechanics 

The Nature or a Metal and Classical 
Theory 

One may assume that theelectron theory of metals 
effectively began with Uriah*. At any rate, the 
triumphant explanation hv Ins theory of the rela¬ 
tionship lietw'een electrical and thermal conduc¬ 
tivities gave it its first real stait The theory, of 
course, was liased, and is still based, on the simplity’- 
mg approximation, now fairly well justified, that a 
metal consists of a numlier of positive ions atoms 
that have lost one or more electrons— more or less 
permanently resident at the jKisitions requited by 
the lattice structure of the metal crystal, together 
with the lost electrons free to move about among the 
positive ions 

Tho simplest assumption of all, which should 
lie correct for monovalent metals like the noble 
metals and the alkalis, is that each atom sets loose 
exactly one electron. The electrons ami ions act 
on one another with the usual Coulomb forces, but 
to the first approximation the effect of these from 
tho point of view of an electron is to make the in¬ 
terior of tho metal an electrically" neutral region of 
roughly constant positive potential, such that work 
must be done to extract au electron and leave it at 
rest outside in free space at zero potential. Inside 
the metal, then, to this approximation the free 
electrons will behave like a perfect gas of uncharged 
|iarticles of mass m, the mass of the electron Tn 
tho next approximation we must recognise that 
there are regularly arrang<*d spots (the ions) where 
there is a more or less violent doviation fiom uni¬ 
formity ; classically, a moving electron will suffer 
collisions at these spots. The electrical resistance 

* An abridged vrnion of the t**enty-flr*t Kelvin Lecture delivered 
at the IneUtutkm of Electrical Engineer! on Hay 1. 


of a metal is determined bv the rate nt which these 
collisions dissipate the direct™! momentum in a 
heum of moving electrons The mean space rale 
of dissipation of this moment urn, p, inv olves a length 
which one calls the mean free path A, 
dp _ p 
dx A 

The classical theory included in its initial suc¬ 
cesses even the prediction of conductivities of the 
right order for not unreasonable values of A But 
it was ruled out of court by at least one outstanding 
difficulty, that a peifect gas of one free electron per 



atom would n<*et*ssarily coniiihute _J R to the specific 
heat of the metal, that is, 3 calorics per gram- 
atom per degree Kelvin, wheieas no eonquirable 
contribution is allowable The vibrations of the 
massive ions satisfactorily account for the whole 
(see Fig 1) Theie art* also other difficulties The 
main difficulties could have been turned by suppos¬ 
ing that there were only a few free electrons doing 
all the w ork , they w ould then require to have corre- 
spondingly long free paths The surprising effect 
of small traces of impurity upon conductivity re¬ 
quires these long fret* pal hs to Ik* real Blit classic¬ 
ally it was quite impossible that tho free path 
should be much longer than the atomic spacing in 
the lattice 

The Quantum Mechanical Revision 
All these and similar difficulties have been en¬ 
tirely removed by the quantum mcchanios using 
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Drude’s model unaltered. In fact, it was the I where r, «, l are positive integers, and the corre- 


dynamies of electrons, not the physical model of a 
metal, w hich was wrong and impeding progress. A 
recognition of some of the more subtle features of 
quantum mechanics is required to put us on the right 
track. Let us therefore make a fresh start by dis¬ 
cussing the quantum mechanical behaviour of a 
single electron in the approximate potential field 
provided by our model of a metal. 

Quantum mechanics assigns to any such system 
a certain number of possible stationary state's the 
energies of which arc fixed by the condition that 
solutions of a certain linear differential equation 
(SchrOdingor’s) shall exist, satisfying certain physic¬ 
ally obvious requirements If V is the potential 
energy of an electron, h Planck’s constant, and v* 
the familiar operator of Laplace, then this equation is 

and the possible values of W are the possiblo total 
energies of the electron Now our picture requires 
V to vary rapidly near the metal boundary, and 
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otherwise to lie either 0 or accoiding to a hether 

wo are outside or inside The transitional region 
is probably fairly thin, but we need not at this stage 
worry about it, for it can lie shown that it makes no 
difference if we take it instead as a sudden step. 
Again, as this step is fairly high (10 volts or so would 
bo high for present purposes), it makes little differ¬ 
ence if we take it infinite. We have then to solve 
the wave equation 

where E is kinetic energy, subject to the condition 
that ^ =0 on the boundary and outside, where V 
becomes infinitely greater than it is within.* 

It is easy to solve this equation if the region 
within which the electrons are confined is a rect¬ 
angular box of edges a, b, c. The shape of the box 
can be shown not to matter for practical applica¬ 
tions. For this simple shape the possible kinetic 
energies are given by 

E ~8m\a* + b* + c>) 

.^T h|U^j»jt h « JTor m to which oar ptuikal requirement! reduce in 


sponding function <f/ is 

, , irrx . vny . tr tz 

*, fc ,-Bin B am -y «n c - 

We now find, on account of the smallness of h and 
in spite of the smallness of m, that if we take a box 
of any ordinarily small size, let us say 1 mm.*, or 
even a cube of edge $ x 10 4 cm., a wave-length of 
visible light, the energies of the possiblo stationary 
states lie so close together that we cannot distin¬ 
guish them for practical purposes from the con¬ 
tinuous distribution allowed by classical mechanics. 
If wo then pack into such a box a number of electrons 
comparable with the number of atoms in the same 
volume of metal, and if they do not interfere with one 
another in any uny, we get a distribution of free 
electrons indistinguishable from the classical (Max¬ 
wellian) distribution of Drude’s theory—with the 
same properties and the same failure as a repre¬ 
sentation of an actual metal. 

Here quantum mechanics makes its first really 
fundamental contribution in this field, us was first 
pointed out for metal theory by Sommerfeld It is that 
one can never, even m zero-order approximation— 
even m the limit of vanishingly small interactions of 
the particles’ mutual potential energy—treat a com¬ 
posite assembly of two or more electrons by simple 
combinations of the states possible to one electron. 
This is not. at all (at least to the present depth of our 
analysis) because of the Coulomb repulsion between 
them It applies equally in the limit when this may 
be supposed to be neutralised. It is not because of 
other forces which might bo regarded as giving the 
electron a mze It is something far more funda¬ 
mental, entering into the quantum dynamics be¬ 
cause its equations are all linear in the fundamental 
wave-function \f, and entirely foreign to classical 
particle dynamics because its equations are essenti¬ 
ally non-hnear, for examplo in the momenta. It is 
mathematically like a species of interference due 
to the superposition of wave systems, with which 
we are familiar in ordinary oscillating systems, 
though this analogy must be used with extromo 
caution One is apt to think of tljo do Broglie wave 
systems associated with particles by the quantum 
mechanics as wave systems like electromagnetic 
waves m tho ordinary space-timo of physics. But 
the wave system of a pair of electrons, for example, 
so far as it is anything describable, is strictly a wave 
system in a six-dimensional Rpace, and so on for 
mote electrons. Electromagnetic or optical ana¬ 
logies arc invaluable, but when we wish to use our 
results by interpreting them in physical space-time, 
the greatest oaution may be necessary. 
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Wbatevermay be the correct physical description, 
the theory is certainly of suoh a form that jxistublo 
states of two or more electrons present m a single 
box together aro confined to a selection only of all 
the states that oan be built up by repetition from the 
states of a single electron. The proper selection can 
be simply described by saying that no tiro electrons 
can ever be simultaneously in the same stationary state 
This rule holds for all assemblies of electrons, for ex¬ 
ample, for a single free atom, for which it was first 
detected semi-empirically by Pauli It is generally 


Fid 3 The distribution lax at 0 «nd 1500“ Kchlo 

now known as Pauli's principle Tho principle must 
lie strictly interpreted. We shall have to admit 
later on that electrons have a spin of their own 
and an associated magnetio moment which is cap¬ 
able of exactly two orientations, along and against 
any magnetic field. These two orientations may 
be regarded as tho two possible values of another 
quantum number which, with r, s, and t, makes up 
four for each electron. The strict enunciation of 
Pauli’s principle is, then, that in any assembly of 
electrons no two electrons may ever have the same 
four quantum numbers 

I havo deliberately stressed the independence of 
Pauli’s principle of any crude mutual potential 
energy between the electrons. Thisisthccorrectand 
only not misleading attitude to adopt at the present 
stago of development of tho theory But perhaps if 
the recent researches of Eddington prove ultim¬ 
ately fruitful, one may hope to fuse together Pauli’s 
principle and Coulomb interactions as two mani¬ 
festations of a single, more comprehensive scheme. 

Quantum mechanics cannot yet predict that 
electrons will in fact obey Pauli’s principle ; it can 
as yet only show that if initially all electrons obey 
this principle, they will continue to do so for ever. 
In fact, it seems they always do obey it. As has 
been said, it was its introduction into metal theory 
by Sommerfeld that gave metal theory its now start. 
Allowing for Pauli’s principle, we find that the 
number of free electrons with kinetic energies be¬ 
tween E and E + dE in a unit volume of an idealised 
metal, instead of being given by the familiar dis¬ 
tribution law of Maxwell, 

nl&jdE-A't-BWEHE, ( 1 ) 



is given by the slightly different law of Fermi and 
Dirac, 


n(K)dE 


4ir(2tn)> EHE 
" h* 1 + eMT/A- 


(2) 


A, A' aro constants so adjusted that the total 
number of electrons of all energies is correct — 
perhaps the equivalent of one per atom for a mono¬ 
valent metal It will lie noticed that equation (2) 
reduces to equation (1) when A is very small, but 
there is no resemblance when A is large When A 
is large its value is given approximately by 


A *-£(?)'• 


where n is tho total density of the electrons. 

Just here is where the very Binall mass of the 
electron takes effect. Obviously, A depends on the 
mass, and turns out to bo large for cloctron den¬ 
sities of the order of metallic ones, so large, in fact, 
that the distribution would be quite unclossical 
even, for example, for copper at 1500° K. This is 
shown cleaily by the actual distribution law 
sketched by Nordheim in Fig 3 At ordinary room 
temperatures, and even well above, the distribution 
is such that, nearly enough, 


n(E)ccEl (E<E), 


n(E)cce x l*E* (Ey E) 


What happens isthat at all Mich temj>ei attires prao- 
tically every jiossible electronic state for which 



Fro 4 Spodflo bint ut arrv tin Cncle* Indicate obwrvod valnm 
Curve* a and o' a to JVh>o eurviM wltUJi cannot be made to fit 
curve e Ut a I- 6, and b la here Interpreted a* the contribution of Ih 


E<E is occupied by its one electron, while for 
E>E practically all are empty. The very few 
electrons that are there are too few to worry each 
other, so that they oan obey Maxwell’s law. 
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Wo find at once that tho specific heat difficulty 
melts away One can see at a glance from Nord- 
heim’s figure that the change of energy content with 
change of temperature must be very small De¬ 
tailed calculation confirms this and gives the total 
kinetic energy, E Um , 

„ ir *■/ 2ir a mk*T*i 3w\i 

*'* ^40 ' m\ ir ) + 3A* \ ir ) ’ 

from which the specific heat contribution is utterly 
negligible It ib, in fact, too small, and later more 
refined calculations by Bloch make it rather larger 
generally and jiossibly much larger in a limited 
region, so that it is able to account in a most satis¬ 
factory way for certain interesting specific heat 
anomalies such as have liven found by Simon at 
fairly low temjierattires for grey tin (see Fig. 4) and 
other metals The constant term, oil the other 
hand, is large . the electrons have u large * zero 
point energy ’ But this is without importance for 
metallic phenomena 

The New Coxinu-TioN Theory 
W e have mi far considered equilibrium state's only, 
and Imv e still to apply the new theory to conduction 
problems, states of steady flow' 

Tn a preliminary survey, Sommeifeld revised 
Lorentz’s calculations by using the new (-quilihriuni 
n(E) instead of Maxwell's, ami showed that to give 
observed conductivities tho mean free paths must 
Ik* very long As we have seen, this is all to the 
good for empirical reasons, but classically a fnx- 
path in a metal of from 10 to 100 interatomic dis¬ 
tances set-ms to be nonsense. Quantum moeliamc- 
ally, however, it is just what we must expect, 
os the work of Houston, Bloch, anti l’eierls has 
shown For if one examines the behaviour of an 
electron now no longer m a region of uniform 
potential but in a jiotcntial with vunations which 
arc perfectly space-periodic, one finds that though 
these periodic variations alter the energies of the 
stationary states of an electron ill the box, yet they 
do not affect at all its power to move freely through 
the box in a given direction. 

Such jK-rfcctly periodic variations of potential 
can correspond only to a metal which is a perfectly 
pure, |K-rfeet, single crystal at zero temperature, 
assuming that then all the ions are at rest relative 
to each other. But in such a substance the mean 
free path of an electron with a kinetic energy of 
a few volts should be infinitely long, and the 
sutistaiice should possess an infinite conductivity. 
One can give on analogy to these long or infinite 
free paths from physical optics. Light in passing 
through an optically homogeneous medium such 


as air or many crystals is to a first approximation 
not scattered or absorbed at all, though every 
molecule is a potential scattering centre. As 
was first shown by the late Lord Rayleigh, it iH 
only local deviations from perfect uniformity that 
scatter the light; deviations which in a dust-freo 
gas are probably fluctuations of concentration, and 
in a crystal flaws and foreign bodies. Just so the 
de Broglie waves of tho electron are not scattered 
by perfectly regular lattices but only by random 
deviations from perfect regularity, due to thermal 
agitation, to strains, or to impurities 
This description, however, is still not entirely 
adequate It is quite certain, both theoretically and 
from X-ray evidence, that at the absolute zero of 



temperature the ions of a metal crystal arc not at 
rest in their positions of equilibrium but oscillating 
about them, tho whole crystal containing a con¬ 
siderable irreducible zero point energy of oscillation 
This fact (see Fig 5), which at first sight appears 
destructive of the theory, urges a closer investiga¬ 
tion, for conductivities certainly tend to infinity in 
favoiuable cases as tho temperature tends to zero, 
even if supra-conductivity does not appear. It is 
then found that one cannot properly discuss the 
mean free path without investigating in detail the 
exchange both of energy and momentum between an 
electron and the lattice, which must occur when a 
free path is terminated. 

One can analyse the motion of tho ions in the 
lattice into elastio waves in the manner of Debye 
in his theory of specific heats. In order that a free 
path may be terminated it is necessary— 

(1) 'That an electron of energy E and momentum 
p shall bo transferred to E', p', which latter, by 
Pauli’s principle, must bo a vacant stationary state. 

(2) That the oscillatory state of the lattice shall 
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change to a now Btato, absorbing the energy and 
momentum differences E -E', p-p'. 

At high temperatures there is comparatively 
little difficulty in fulfilling these requirements, but 
at low temperatures Pauli’s principle makes it diffi¬ 
cult for an electron to do anything but gain energy, 
while the oscillations of the lattice, lieing almost en¬ 
tirely in their lowest state, find it almost impossible 
to lose energy. Thus the chance of exchanges (in 
spite of zero point energy), and therewith the resist¬ 
ance, rapidly diminishes 

Quantitative investigation on these lines has been 
carried through exactly for high temperatures and 
yields an electrical resistance varying as T, in ad¬ 
mirable agreement with experiment. At low tem¬ 



peratures the investigation is much more difficult, 
and theoretical resistances varying like T s , T*, or T* 
have been obtained While any of these is some¬ 
times in fair agreement with experiment (see Fig. 6), 
it seems to me that the final investigation has yet to 
lie made. We may, however, rest well content with 
what has been done until the next step can tic taken 
in relating the theory to supra-conductivity. This 
stop has not yet been taken. It may be connected 
with the thoory of magnetic effects, about which 
there is much to be learnt from Kapitza’s experi¬ 
ments. There is as yet no theory whioh accounts 
for his results, and, interesting as they are, wo must 
perforce pass them by here. 

Tn-irauo. Ft WTOTO EFFECTS. 

Before leaving the subject of conductivity, I 
should record that the theory as so far developed 
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gives an explanation of reversible thermo-electric 
phenomena which in a general way is entirely 
satisfactory The various thermodynamic rela¬ 
tionships are of course preserved, and the Thomson 
and Peltier coefficients are given values of the right 
general order of magnitude and type of variation 
with absolute temperature, even by Sommorfcld’s 
version The refinements introduced by Bloch and 
Peierls could no doubt be mado to give a very satis¬ 
factory account for many metals. 

Emission of Electrons 

We have so far tacitly assumed that all the 
electrons stay for ever m the metal, as of course they 
would have to do if the potential step at the surface 
were infinitely high. But if the step is finite, no 
part of what precedes is effectively altered, except 
that formula (2) indicates that there are present in 
the metal at any tune a certain number of electrons 
(depending on the temperature) with sufficient 
energy to escape Since free paths are rather long, 
it is sufficient to ignore the periodic* lattice structure 
in the potential and consider what happens when 
an electron of kinetic energy E falls on a potential 
step or hill, in which to a first approximation the 
}M>tcntial is a function of the distance from the 
boundary alone It is easy to show that in such 
a problem the motion of the electron parallel to 
the mu face is unaffected, and the problem resolves 
itself into a one-dimensional one. Wo can now con¬ 
fine attention to a stream of electrons, of energy IF 
in their motion normal to the surface, incident from 
inside the metal on potential hills of various shapes 
Typical natural and idealised boundary hills are 
shown in Fig 7 

Now the classical solution of this problem is rather 
rigid and gives no scope for the observed variety. 
The electron would then always come out if W>B, 
the summit height of the lull, anil never if W <B, 
In the quantum mechanics, however, things are 
very different. The electron never comes out if 
IF -■■‘C, the final height of the step, but always 
has a non-zero chance of commg out if W > 0, even 
though W*~B If we call this chance of emergence 
D( IF), and N( W)dW the number of electrons incident 
on unit area in unit time with normal energies be¬ 
tween IF and IF +dJF, the total saturated current/ 
per unit area which the metal can omit (supposing 
it is all collected as in the usual thermionio measure¬ 
ments) is given by 

I=tj*N(W)D( W)iW. 

Now on Sommerfeld’s thoory wo know N(W) (Fig. 
8), and this theory is amply accurate for tho present 
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application. We can calculate D{W) and hence the 
thermionic current 1. I think one may nay that 
those calculations are successful, for they show that 



Flu 7 —Typical natural and idcnliacd boundary potential hill* (<i) A 
natural type ol hill when an clictio lxmltlvn inonomolcoulnr layer 
la pietcnl and the Imam tor<< I* ianored . (6) thi mini- lilralmol 
lor Hlmpltclty ot lalculatlon. hut without low. of any pnacntlnl 
Tenturc, (r) an Idenllwd hill (a prerlplpt) mill n ationj* cxtirnal 
Add of tori c lnlplnit to pull uut the iliarom, and the auarni hill 
modiflrd hy the lmaito till it (thl* modineatlon explain* the 
sehottky effect, and the immodith d hill the ordinary uuto-i li rtrnnic 
dhuharge), (</) a hUI with two alopea, one IntrlunU ami the other 
that o( the applied exti mal tli Id, explaining thi louihuu il i ffei t of 
at rang flehla ami miiniimolnular aurfaee lajiib 

D( IF) is sensitive to the naturo of the hill, that is, to 
the nature of the surface layer, which may often he a 
layer of impurity jrresenl by accident or design The 
theoretical current is given by the formula 
1 **AT*e-*' iT , 

where A and \ arc constants characteristic of the 
emitter This is of the well-known proper empirical 



>1(1 S. Thu number, N{W), of electron* Incident on the houmlary 
with normal energy W at temperatures of 0* ami 1600* Kelvin 

form, hut the theory further accounts correctly 
for the empirical correlation between A anti x (the 
work-function), by means of the effect of these 
potential hills. T think it is fair to say that, using 
perfectly natural assumptions as to the nature of 
the boundary hill, the usual phenomena of emission 
of electrons, from hot metals, under very Htrong 
electric fields, and under the influence of light, can 


to a first approximation be accounted for to our 
complete satisfaction. 

It is interesting to observe that an electron can 
go through a region in which its kinetic energy is 
apparently negative. Its chance of going through 
is large if the region is very thin, and dies away 
exponentially as the region widens. When wo 
consider the wave naturo of the electron, regarding 
it as a tram of de Broglie waves, we see that this is 
closely analogous to a well-known phenomenon of 
physical optics. If light is incident on a plane 
interface at an angle greater than the cntical angle, 
there is total internal reflection. But if the second 
medium is very thin and followed hy a third 
medium the same as the first, there is a weak 
transmitted beam formed in the third medium 
after all. 

Maonktism and Fkhromaonbtxsm. 

So far wc have licon able to proceed ignoring the 
specific interaction of the Coulomb forces between 
each pair of electrons or ions. But Heisenberg 
has shown that when these are taken into account, 
and also the magnetic moments of the electrons 
themselves, the theory, though still in a larval 
stage, gives a beautiful account of ferromagnetic 
phenomena. 

The first step in this part of the theory was duo 
to Pauli and concerns the approximation m which 
we still neglect the Coulomb interactions. We 
infer from atomic spectra that every electron has 
a spin or moment of momentum h/4ir, that is, a 
one-half quantum, and at the same time a magnetic 
moment of one Bohr magneton. The Bohr mag¬ 
neton is the magnetic moment of any electronic 
orbit in any atom m which the electron has just one 
unit, A/2 jt, of orbital angular momentum. Thus the 
ratio of magnetic moment to angular momentum 
for the intrinsic spin of the electron must bo just 
double the ratio of these quantities for any elec¬ 
tronic central orbit. (Incidentally this fits beauti¬ 
fully into the later versions of relativistic quantum 
mechanics which we owe to Dirac ) Since, then, 
free metallic electrons carry each a Bohr magneton 
the axis of which can bo turned along and against 
any imposed magnetic field, the alkalis and noble 
metals would be strongly paramagnetio with a tem¬ 
perature-dependence similar to that of the classical 
gas theory of Langevin, if it were not that onoe 
again Pauli’s principle intervenes to prevent the 
accumulation of the electrons at any reasonable 
temperature into states in which an appreciable 
excess are orientated along the field. 

The susceptibility of such an electron gas is not 
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difficult to work out exactly. It turns out that 
there is theoretically a slight residual temperature- 
independent paramagnetic susceptibility of the same 
order as the usual diamagnetic one Tn combination 
with a normal diamagnetic effect from the ions, 
this accounts very satisfactorily for such paramag¬ 
netic effects as are actually observed in the lighter 
alkalis. These effects arc really extremely small, 
and from here on we shall ignore them and speak 
os if our idealised metals, neglecting specific inter¬ 
action effects, were magnetically neutral VVe have, 
of course, assumed here that the ions are melt, as 
they would be for the monovalent ions of the 
alkalis and the noble metals, which contain only 
completed groups of electrons 

In introducing his theory of ferromagnetism, 
Heisenberg [mints out that as a formal explanation 
of the whole liody of ferromagnetic phenomena, 
Weiss’s familiar theory is completely satisfactory 
The essence of the theory is that there must be in 
the total internal energy of a ferromagnetic Hub- 
stance a rather large term which depends in a cer¬ 
tain way on the magnetisation Granted tho exist¬ 
ence of this term, known as Weiss's molecular field, 
everything fits together as it should, but the diffi- 
cidty has been to account rationally for its exist¬ 
ence, since the actual magnetic energies involved 
are Homo ten thousand times too small This defect 
quantum mechanics and Heisenberg have now 
removed. 

Heisenberg starts by direct mg attention to the 
gyromagnetic anomaly. When a bar of metal is 
magnetised it requires simultaneously a proportional 
angular moment of momentum which can be actu¬ 
ally measured if the suspension is sufficiently 
delicate Since all atomic orbits of electrons have 
one constant ratio, e/(2»ie), for magnetic moment 
to mechanical moment of momentum,* one expects 
to observe a constant ratio between the magnetisa¬ 
tion and the angular momentum generated, from 
which e/m may be calculated. Tho constant ratio 
is found, but for all ferromagnetics, for which alono 
until quite recently experiments have been made, 
the value of ejm so observed has exactly twice its 
expected value. This is the so-called anomaly, but 
the observed value is exactly what one would ex¬ 
pect if tho magnetisation were contributed entirely 
by the orientation of the intrinsic spins of electrons 
and not of their orbits at all. Wc assume, therefore, 
that the magnetism of a ferromagnetic is derived 
entirely from the orientation of the spins of its 
loosely bound or free electrons. Heisenberg then 

• Here r !■ the velocity of Uglit mhI */» the ratio of ohvgc to iom 
lor the electron ♦ 
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finds that the terms needed to account for Weiss’s 
field are to be found in the effect of the Cou¬ 
lomb forces—the electrostatic repulsions and at¬ 
tractions—which have hitherto been disregarded in 
our theory In this step, however, we meet one of 
the most elegant subtleties of quantum mechanics 
which I will try to explain by using the simplest 
possible* example 

In order to get a feasible* method of approach to 
the interaction problem, Hcisenlierg idealist's tho 
metal m a different way from that which we have 
used hitherto. He imagines the crystal lattice to 
be composed of atom*, not ions, and expanded by 
continuous growth of the lattice constant until 
all the atoms are rather far u[>art. This looks so 
different a model as almost (if accepted) to deny 
the validity of our old one—but this inconsistency 
is only sujierficial, and it has, in fact, been show*n by 
Bloch (at least, I think his argument is valid) that 
one can get similar effects to Heisenberg’s bv putting 
the interactions into our original model, the neces¬ 
sary technique is, however, more complicated and 
we may follow Heisenberg, recognising that there 
is nothing inconsistent with our previous model in 
his method of approximation, even if the magnetic 
and conduction electrons are the same, os recent 
experiments seem to suggest We must therefore 
diacusss the possible stationary states and energies 
of a largo number of regularly arranged similar 
atomic systems each containing one, two, or a few 
electrons m similar mbits sufficiently loose for the 
interactions to matter. The large numlier, though 
essential to represent a metal, introduces merely 
complications of detail but none of kind , we can 
confine attention to two, and for purposes of illustra¬ 
tion to two hydrogen atoms in their normal states. 

Now hero again the linearity of the wa\o equa¬ 
tions comes m. It is impossible, when account is 
taken of the electrostatic interactions, for there to 
be a stationary state m w hich one electron is m one 
atom and the other in the other H we could start 
with a particular assignment we should still find, 
after a time depenrbng on the distance apart, that 
tho electrons had changed places When the atoms 
are fairly close together those exchanges lieoome 
quite rapid and the corresponding energy term— 
the electrostatic interchange energy, as it is some¬ 
times called—quite large and nearly comparablo 
with the unperturbed energies The system, of 
course, has actual stationary states (m foot, two) 
of definite energies, which may be regarded as built 
up by superposition in definite ways out of the 
unperturbed solutions with the electrons in their 
separate atoms. 
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The two stated have quite different energies 
which vary differently with the distance apart of 
the atoms (see Fig. 0). In one of them the 
electron spins and magnets balance each other out 
and the system has no magnetic moment. In 
the other the spins have to be parallel and the 
system has a magnetic moment of two Bohr mag¬ 
netons. The energy difference of the two Htates, 
duo to the electrostatic interchange term, is of 
altogether greater order, at least when the atoms 
arc fairly close together, than the magnetic energy 
terms themselves. Now siipjioso wo consider a 
number of such pairs set parallel and far apart 
from each other in a magnetic field. The magnetic 
field will alter the distribution of all the electron 
magnets (to what exact amount, of course, it is ]>art 
of Heisenberg’s problem to calculate), and therefore 



the relative number of pairs which are neutralised 
or iKHwcss a magnetic moment, and of course the 
orientation of the latter. It will therefore have to 
alter the distribution of the pairs among their two 
stationary stab's, and therewith the energy content 
of the whole system, and that, too, by an amount 
depending on the magnetisation, which is very 
largo compared with the magnetic energies them¬ 
selves 

Here is the truo origin of Woiss’H molecular field ! 
The atoms in a real metal lattice, each with an 
electron in a similar orbit, present a problem exactly 
similar in type, though it requires the help of ab¬ 
stract group theory conveniently to carry through 
the calculations We can now safely proceed to 
the result of these calculations. Heisenberg finds, 
for a metal in which there is one ‘ active ’ electron 


per atom, that in the equilibrium state the mag¬ 
netisation <r is given by a root of equations which 
are essentially the same as Weiss’s. Heisenberg 
neglects all interactions exoept those between 
nearest neighbours, and his final equations contain 
a quantity J 0 which is practically the interaction 
energy giving the energy separation between the 
stationary states of a pair of neighbours. In order 
that the metal may be capable of ferromagnetism, 
J 0 must be positive ; in order that the Curie point 
may be at a reasonably high temperature, J 0 must 
be rather large Heisenberg can show in a general 
way that these conditions are rather difficult of 
fulfilment and that ferromagnetics might be ex¬ 
pected to be rare and to be found only (as they are) 
umong the metals of least atomic volume—a 
genuine triumph 1 * 

Conclusion. 

It must not be thought that I am too blindly 
optimistic about the present position of the theory 
of metals There is much still to be done. I am 
optimistic to this extent—that I think that quan¬ 
tum mechanics, at our disposal to-day, is entirely 
adequate for a final electron theoiy of metals, or 
for any other physical theorj w hich can treat tho 
velocity of light as infinite. But metal theory is 
still far from adequate , I mean, of course, that part 
of the complete theory of metals is to deduce from 
tho properties of atoms ami the principles of quan¬ 
tum mechanics that a collection of, say, copper 
atoms with a reasonable energy content will form 
a metal and not, for example, a gas. The theory 
must next specify what simplifications mayor may 
not bo made in tho further treatment of conduction. 

In tho work I have desorilMil these more funda¬ 
mental problems have not been touched, but I think 
that a very promising begimung has boon made on 
them by Slater Tt appears likely that this work 
and the complete theory when it comes will very 
greatly modify the simple model which we havo 
used hitherto. But part of my faith in quantum 
mechanics is derived from the fact that foranyphysi- 
cally reasonable model it provides results which 
are always in good sensible accord with tho re¬ 
quirements of experience Theory and experiment 
may both be pushed ahead in the confident expecta¬ 
tion that we are on the right lines and that progress 
will bo sure and not particularly slow. 

• Bloch (ZtUtrknftfUr 1‘kpnk, vol 61, p 206, low) ha! still farther 
advanced the theory by Improving It tor low temperature* with the 
help of very Important new method! developed by 8 la tor (Phstval 
Hmt to, March, I860). 
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part in the development of airship transport, 
and that airship-meteorology must be developed 
along with airship-architecture and airship, 
mechanics. It was therefore only natural that 
when the Air Ministry despatched a mission to 
South Africa, Australia, New Zealand, and Ceylon 
to confer with the governments on airship routes 
and to survey possible sites, Giblett should be 
a member. On this journey, which lasted from 
May 5, 1927, to December 17, 1927, Giblett met 
the official meteorologists in the Dominions 
mentioned and also those in India and Egypt. 
Everywhere he made friendB and impressed every¬ 
one with his scientific judgment and enthusiasm 
for his scientific work. He explained the problems 
and was highly successful in enlisting the co¬ 
operation of the various meteorological services 
in initiating the meteorological observations, both 
surface ana upper air, on which alone a reliable 
survey of the atmosphere can be made 

During Giblctt’s absence the collection of data 
of upper winds and thunderstorm frequency in 
all parts of the work!, which ho had planned before 
leaving, had proceeded apace, and progress had 
been made in an investigation into the structure 
of the wind which will be a piece of classical work 
when the results are published. 

The time had now arrived for making detailed 
plans for the journeys of the new airships R100 
and It 101 At first it was proposed that both 
these airships should be employed on the India 
route, but early last year the plans were altered 
and it was decided that R100 should go to Canada 
instead of to Tndia This necessitated a new- and 
rapid meteorological survey of the Atlantio cross¬ 
ing which could only be made with the aid of 
synoptic charts Much work was done, mainly 
by Giblett personally, to calculate the time taken 
to reach Canada on different routes under different 
weather conditions. In co-operation with the 
navigators he carried out on paper a number of 
crossings of tho Atlantic. A date of departure 
would be chosen and then from the synoptic chart 
of the day a course would be laid down. The 
next day’s chart showed where the airship would 
have b«n and then the course for the next day 
set In this wav tho whole crossing was worked 
out m detail. A large number of occasions were 
studied and tho statistics of the time taken on 
the different routes were discussed. An inter¬ 
esting result came out, namely, that the track 
across the north Atlantic, m spite of its greater 
winds and bad weather, was more frequently a 
better crossing than one farther south where the 
Weather as a whole is much better. This was 
against the opinion generally held. 

Simultaneously, in conjunction with the wire¬ 
less staff, detailed plans for the collection of data 
by the airships when in flight were worked out, 
and areas delineated in which the ship would 
receive its forecasts from specified meteorological 
services, these being the meteorological services 
of London and Canada on the Canada route and 
those of London, Malta, Egypt, and India on the 
India route. A scheme for handing over reiponsi- 
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bikty from one service to the other was worked 
out m great detail. 

Those of us who worked with Giblett w’ere much 
impressed with the thoroughness with which he 
planned his organisation It is impossible hero 
to go into any further details of this work, but 
sufficient has probably lieen said to indicate the 
remarkable organising powers of Giblett He 
was given almost complete freedom in working 
out his plans, anil he never failed in the trust 
reposed in him 

There is not space to say much about his purely 
scientific work , but Giblett was one of our very 
best meteorologists. He worked on turbulenoe, 
and applied tho new work of Taylor and Richard¬ 
son to the problem of evaporation from a large 
expanse of water He was an enthusiastic follower 
of tho Bergen school of forecasting and made use 
of the new knowledge of ‘ fronts ’ in all his fore¬ 
casting for airships. The importance of atmo¬ 
spheric disturbances for the safety of airships led 
him to a detailed study of line squalls and water 
spouts, and his paper on line squalls, which he 
read before the Royal Aeronautical Society in 
1927, contains the best review of our knowledge 
on this subject which exists 

Added to his ability as a man of science and as 
an organiser, Giblett jmssessed a charming per¬ 
sonality This was a great asset, for it endeared 
him to the technical officers with whom he worked, 
and he becamp a close personal friend to Colmore, 
Scott, and Richmond. It is heartbreaking to 
those of us who worked during the last five or 
six years with Giblett to sec all his plans destroyed 
liefore they were put to the test, and the loss of 
so much knowledge and experience is a disaster 
compared with which the material loss is absolutely 
insignificant 

Giblett leaves a widow and daughter three 
years old, to whom, as well oh to his mother, the 
sympathy of all will go out 

(1. C Simpson. 


Lieut -Col V C Richmond, () B E 

Vincent ('rank Richmon d, w ho w as killed in the 
disaster to tho R101 on Sunday, Oct 5, was the 
Assistant Director of Airship I)ev elopment (Tech¬ 
nical) at Cardington, and as such was responsible 
not only for the design work there but also for the 
control of airship research He w r as bom on Jan 
21, 1893. His education at the Royal College of 
Science, London, was that of a physicist rather 
than a mathematician, and it was indicative of his 
capacity that he was undertaking work that needed 
not only an understanding of those subjects but 
also considerable engineering knowledge as well. 

Richmond’s connexion with airships dates from 
1915, when he was dealing with the manufacture 
of envelopes for non - rigids for the R N.A.8. 
The design of the gas-bags and the methods of 
taking the stresses in the SlOl showed many signs 
of his experiences of those days. His experience of 
rigid airships was chiefly commenced in 1919, when 
he was attached to the Inter-Allied Commission in 
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Germany in the department that dealt with the 
surrender of airships It is probably no secret now 
that as a result of his experience there he was con 
vmced of the folly of the sohool of thought then m 
the ascendency that all the Zeppelin work then on 
hand should be destroyed and the organisation die 
banded Just how far his opposition to this policy 
influenced the official decision to reverse it one 
outside those august circles is not permitted to 
know but the many tributes that members of the 
Zeppelin Companies staff have paid to him show 
that they have a full appreciation of his oourage and 
far sightedness upon this occasion 

One of Richmond s earliest problems at Carding 
ton was that of carrying out full scale experiments 
for the elucidation of many unsolved problems upon 
the co ordination of wind tunnel and full scale test 
results At this stage there were alarming dis 
crepancies and the existing information upon 
heavier than air craft was not of great use as the 
conditions w ere so essentially different The R34 
upon which he earned out his expenmonts then 
provided a fresh problem by breaking away from 
the mast and proceeding upon her now histone 
flight over the North Sea and back The present 
day Bntish mooring system shows many signs of 
Richmonds ingenuity in dealing with the weak 
nesses made apparent by that mischanoc It is no 
mere expression of opinion to say that it is com 
pletely successful Dunng last spring the R101 
at the new moonng mast weathered one of the 
worst gales expenenced in Great Bntam for many 
years past 

Richmonds position as designer of the R101 
presented him with many problems that would have 
defeated men of leas breadth of vision He had to 
hold the balance between a set of conflicting re 
quirements that must have been almost unparalleled 


News an 

A FKATURF of the developments of electron theory 
dealt with by Mr R H fowler m the Supplement 
which we publish m this issue f Natubb is the extent 
to wl ch older ideas have proved amenable to the 
requirements of quantum mechanics The electron 
cloud for example has persisted to provide with 
oertam modifications the physical picture upon which 
most aspects of the theery are still developed and 
the concej tion of a work function for the passage 
of an electron through a surface has again emerged 
in the exp reesu ns for thermionic emission in a form 
little different for practical purposes at least from 
its original one The amount of co ordination and 
clarification of ideas effected by the quantum 
mechanics is nevertheless enormous and it appears 
the more remarkable when the wide range of the 
electrical properties of metals to be explained is taken 
into accout t Whilst there are still outstanding prob 
lems notably m connexion with supra conductivity 
and magnetic phenomena as well of course as the 
fundamental ones referred to by Mr fowler at the 
end of his lecture it will pirobably be generally ad 
mitted that his expectations are not unduly optimistic 
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in the history of scientific research He had to 
hammer out an almost entirely new principle of 
construction that should overcome the weaknesses 
in previously accepted methods as made apparent 
by the failure of the R38 some years before His 
materials were new and none too thoroughly 
investigated then It was deoided that every 
theory about which there was any possible doubt 
should be supported by a test upon a full scale 
section of the structure He had to satisfy a panel 
of independent experts who would have the eventual 
responsibility of certifying hiB ship as airworthy 
Finally he had to collaborate as the necessity arose 
with the designers of the sister nhip the R100 
Dunng the last few yean Richmond had been 
lecturing upon airship design at the Royal College 
of Science South Kensington and whatever the 
future of airships may be the information dissemi 
nated through that source and his students per 
sonal remembrance of their teacher will remain as 
at least one monument to his memory Opera 
pretium oet 

W* regret to announce the following deaths 
Dr D Adamson piast president of the Institution 
of Mechanical Engineers on Oct 11 aged sixty one 
years 

Dr H R H Hall Keeper of the Egyptian and 
Assyrian Antiquities British Museum on Oct 13 
aged fifty seven yeara 

Prof Paul Wagner director of the Agricultural 
Research Station at Darmstadt from 1872 until 1923 
on Aug 28 aged eighty seven years 
Dr C Powell White for some years director of 
the Helen Swindells Cancer Research Laboratory at 
the Umvorsity of Manchester ancLpathologist at the 
Christie Hospital Manchester ana a member of the 
executive of the British Empire Cancer Campaign on 
Sept 28 aged sixty three years 


i Views. 

Mr Fowler has very modestly done less than justice 
to the importance of his personal contributions to 
the subject which have been published m Statistical 
Mechanic* and in numerous papers in the Proceedings 
of the Royal Society an 1 the Proceeding* of the Cam 
bridge Philosophical Society 

As will be seen from Mr howler s May lecture the 
lines of experimental research which theory indicates 
as being probably most profitable at the present time 
would seem to be the electron emitting properties 
of surfaces the properties of single crystals galvano 
magnetic phenomena generally and supra oonduo 
tivity Probably no stimulus would be required for 
the first two m any event Both have practical 
applications of much importance one in connexion 
with thermionic devioee and photoelectric cells and 
the other as the rational line of approach to a proper 
understanding of the elastic and electrical properties 
of the ordinary metals of engineering practioe The 
investigations of the magnetic properties of materials 
that are called for do not however appear likely to 
be capable of such applications and the same is true 
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to cm even greater extent of the results to be obtained 
from low temperature work Magnetic and cryogenic 
laboratories are expensive to equip and maintain, 
and progress in these two directions may prove to 
be slower 

This very year of grace said Sir William Hardy 
in his presidential address to the British Association 
of Refrigeration is not far from the three hundredth 
anniversary of the birth of modern science bcienco 
is still in its raw youth yet when we think of what 
it has already achieved both as a philosophy and as 
a utility the belief in an indefinite future of progress 
upwards for humanity scarcely surprises us Sir 
William Hardy told his audionce that he would leave 
the hillock which ofleied a view of the relation of 
science to industry in order to climb a hill wheme 
the outlook on modem science was widei Those 
who journeyed with him must have returned refreshed 
m spirit and eager to explore what hoe beyond 
Modem science is both a mode of thought and an 
austere discipline it regards nothing as impos 
mble takes nothing for granted and accepts nothing 
on authority Modem science which like other 
philosophies gives one of the many answers to the 
questions where man is and whither he is gt mg 
is not merely a docile slave which ministers to our 
comfort and our convenience yet it cannot help 
contributing dirootly to the material well being of 
mankind for knowledge loads to mastery ovor the 
forces of Natuie Indeed so great and so obvious 
N the material utility of science that its deeper 
significance has become obscured The great utilities 
of science have been won not by aiming at them 
they are the result of the organic growth of a vast 
body of interrelated knowledge Natural science is 
a philosophic system which a man who would serve 
industry has to mastei as woll os he can and the 
more mastery he has the better sorvu es can he render 
h xckptions to the jiaiadox of the utility of science 
that the short cut to utility is to forgot it are apparent 
only said Sir William Hardy they exist when the 
needs of mdustiy are ahead of scientific knowledge 
Thus the search for new industrial metals m largely 
a matter of hit or miss of trial and error Astonish 
mgly successful as tho method has been it would be 
dropped immediately if we knew enough about the 
solid state for the development of fundamental laws 
results in an immense saving of time and labour 
Assistance can be rendered to the fishing industry 
by improving the treatment of fish oils but here 
again the shortest road to utility lies m the direction 
of an increase by experiment of tho general body of 
fundamental knowledge While it is true that material 
progress follows advance of thought and the develop 
ment of fundamental considerations, we must not 
overlook the effect which suoh material progress 
itself has on our whole outlook The first reaction to 
Copernicus s deposition of man from the important 
position which ancient belief and ancient soienoe had 
given Inm was anger, and the second pessimism 
He owea the re establishment of confidence in him 
self and belief m his destiny to the tremendous 
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triumphs of modem science both on the theoretical 
and on the practical sides Yet the theory of pro 
gress neodod a century to gain sufficient ascendancy 
to ojien the way for tho tromondous optimism which 
seems so natural to us Sir William Hardy also 
referred to the jwrt which the State should take in 
fostering science on behalf of industry Industry 
still regards science as a visitor to be warmly wel 
corned only m times of emergency Mistrust of scienc e 
will prevail so long as a polite education in which a 
training in scientific meth 1 and outlook has no 
place is accepted as complete The collaboration of 
the State m scientific advancement is legitimate and 
necessary, but in the future a greater share of the 
burden must be shouldered by in lustry itself for 
applied science cannot grow except m association 
with fundamental science 

The incoming president of the Royal Aeronautical 
Society Mr C R bairoy delivered lus presidential 
address on Oct 9 taking as his subject The (irowth 
of Aviation Comjaiing tho feats of tho pioneers 
with piesent clay achievements Mr h airoy remarked 
that wheieas in 1903 the distance performance and 
its duiation wore 862 ft ail 1 69 sec resjiectively 
the conesponding figures for tin piesent time are 
about 6000 miles and 07 hours In 1903 flight was 
just above the ground and speed about 70 miles 
jior hour reel ntly a height of 42 000 ft was 
reached and the recoi 1 foi speed is 367 miles an 
hour PrognsH has been continuous during the 
past twenty years but it seems that at any rate 
as regai ds sj eed and height the limit for present 
methods will soon be icached Mllltaiy aviation has 
in the past provided the gieateat support to the 
growth of the technical sido ( ornmerctal aviation has 
made remarkable stn les and with piesent progress 
should soon be self supp irting Australia had half the 
mileage of Great Britain in 1922 but in 1929 had 
equalled it C anada had less than 200 000 miles m 
1923, passed the total for Great Britain in 1928 and 
in 1929 nearly doubled it 1 ho rate >f expansion in 
both countries has been exceeded only by the United 
btatea The total mileage of commercial airciaft in 
the United States in 1929 was 104 000 000 miles an 
increase of 375 jwr cent of that for 1928 and equal to 
80 pci cent ot the total flying mileage of the world 
Subsidies for aviation last year throughout the -world 
reached the total of £5 000 000 and the output of 
machines was not less than ton thousand In the 
United States civil aviation is of m ire importance than 
the military side in Great Britain 70 per cent of the 
manufacturing Anns depend on Government contracts, 
but last year 16 per cent of the total products was ex 
ported The future of aviation rests with the de 
velopment of commercial flying 

Governments are slow to recognise the needs of 
scientific work, on tho western side of the Atlantio 
as well as on the eastern, and the growth of the 
U S National Museum is a caso in point Started 
with appropriations from the funds left by an 
English man of soience James Smithson the museum 
owed little to Congress until in 1877 it granted 250,000 
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dollars for a building JThis now the Arts and 
Industries Building was supplemented in 1907 by 
the New National Museum Building foi which 
(ongieas voted 3 600 000 dollars tor long this 
building has ceased to be adequate housing for the 
enormous collections and after much pleading Con 
gross has passed without a dissenting vote the 
Smoot Elliott Bill authorising an appropriation of 
6 600 000 dollars for the enlargement of the l S 
National Museum Ihe new extension of the Natural 
HiBtory Building will roughly double the pi went 
floor sjiace of mne and a half acres and in addition 
to increased room for exhibits this will (>ermit 
enormous expansions of collections now hopelessly 
overcrowded It is interesting to know as showing 
an aspect of museum woik which does not catch 
the public eye and of which even scientific men me 
sometimes unnecessarily ignorant that as against 
1400 mammals on exhibition in the museum 210 000 
are included in the study collection a j ropottion tliat 
suggests something of the hidden reservo of roseaich 
and classification that lies behuid the office doors 

With flie co operation of the authorities of various 
national museums the Museums Association organ 
wed a shoit training course for cuiators luring the 
week Oct 6 11 Ihe course was attended by 13 
students from provmeial museums for the most j»rt 
junior assistants though a few seniors weie glad to 
avail themselves of this opportunity Hie gathering 
was welcomed in tho new Confeience Hall at the 
Science Museum by Sir Henry Lyons when an ojienmg 
address on first principles of museum work was given 
by Dr b A Bather and Dr T E Lowe discussed 
some fundamental points m museum practice Sue 
c ceding days were devoted to the Victoria an 1 Albert 
Museum with demcustrations on textiles wood form 
turn ceramics prints and the Circulation Depart 
ment the Natural History Museum with demoustra 
tions on habitat groups easting of whales preparing 
spirit sjietimeiis and preparation of fc sails for ex 
hibition the National (>alleries in Tinfalgar Square 
and at Millbank with talks on storage cataloguing 
and the explanation of pictures the laboratory of the 
British Museum with a lecture on icstoration of 
Egyptian relics 

Thosk who attended this course for museum 
ourators expressed their high appreciation f the 
arrangements made and of the information unj arted 
There can be no doubt as to the success of the expen 
ment and tho Museums Association will be encouraged 
to repeat it Phe chief obstacle w the difficulty that 
members of the staff of provmeial museums have in 
getting leave of absence and in j laying the necessary 
ex [lenses ot travel and maintenance henoe the com 
pression into five days of demonstrations that would 
with more profit and less weariness have occupied a 
fortnight or more It is to be hoped that the authon 
ties governing museums will Bee the benefit to them 
selves of helping the Association over this obstacle 
and will not rely ontirely on the generosity of indi 
viduals or on pec uniary assistance from outside 

THU Council of the British Association has for 
warded for the oonsideiation of the Government a 
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resolution urging that effect be given to the reoom 
mendationa of the Royal Commission on National 
Museums and Galleries for the establishment of a 
National Ojien air hoik Museum The view is ex 
pressed that such a museum would best fulfil its 
objects if established m or quite close to London, 
and it is further suggested that the possibility might 
be considered of utilising the gardens of the Royal 
Botanic Society in Regent s Park for this puijxrae in 
view of their admirable situation and the pioximity 
of a building (bt John s Lodge) suitable for exhibi 
tion purposes and offices piovided this can bo done 
without mterfenng with the uso of such part of the 
gardens as may bo available for the scientific work 
of tho Botanical Departments of the University of 
London 

Thf suggestion has iccently been made that the 
swarming of bees is a social exjiedient due to the 
need for relief from overcrowding In the September 
number of Dtscoierf there is a remarkable account 
of tho inducement of artdicial swarms amongst ter 
mites which indicates that amongst them climatic 
conditions may be the stimulus which sets the 
swarming instinct m motion Under natural oon 
ditions the swarming of termites takes place at 
the encl of the equatorial summer that is to say 
at the beginning ot the rainy season The Bazmza 
people natives of the south western coast of the 
Victoria Nyanza however can induce swarming at 
almost any time in Tune July August, or Septom 
ber the last being even two months before the normal 
breaking of the rains Tho piocoss descubed by 
RAJ Maguire an 1 illustrated by photogiaphs is 
an elaborate one A shelter of leaves is built over 
a teimite mound so that the termitary is in subdued 
light suggesting an overcast sky sticks aie beaten 
to suggest the ]>atter of rain and wator is sptinkled 
over the nest Two hours of such activity bring 
the first winged termites from their galleries and an 
hour later the artificial swarm containing several 
thousands of fertiles is over The natives pound 
these after the wings have been removed into a 
paste wluch may be eaten raw but is usually fried 
and eaten as a flavouring to gram or meat The 
artificial nwaim raises seveial biological problems 
Is the colony for six months in a condition of over 
crowding and awaiting the stimulus of season to 
break away or is the stimulus of suitable conditions 
so strong that it compels swarming whethor the 
termitary is overcrowded or not T Are winged forms 
specially assoc lated with swarming or do they exist 
m the termitary many months before normal swarming 
takes place ? Jrnally does the fact that normal 
swarming at the beginning of the rains may follow 
artificial swarming m the dry season mean that 
between tunes fresh legions of winged fertiles have 
been produced to make up the lost numbers T 

Marconi s Wireless Telegraph Co Ltd , has built 
or received orders for many broadcasting stations in 
Europe the^e include three stations m Switzerland, 
two in Poland one ui Finland one m Rome and one 
in the Vatican City, and others at Trieste Warsaw, 
and Brno The Irish free State has now placed an 
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order with Marconi s for a sixty kilowatt broad 
casting station When completed it will be one of 
the most powerful stations in Europe It will not 
begin to operate until the autumn of 1931 The 
waves will be controlled by an oscillating quart? 
crystal compensated foi temperature This will 
insure that the frequency of the transmitted waves 
will be kept constant within very narrow limits 
The wave length used will probably be 413 metres 
It is interesting to note that j>ower to operate the 
station will be supplied from the Shannon high 
pressure network Water cooled and air c ooled valves 
will be used m the different amplifier stages The 
aerial will be muqiended fiom two lattice stoil masts 
each 330 ft in height and it is at a considerable 
distance from the transmitting building in accord 
anco with modem practice Arrangements have been 
made to enable the aortal power to be doubled at a 
later date if required The alternating current from 
the Shannon grid will be rectified at the station by a 
Brown Boven arc roc titier 

Dl rinu the last eighteen months, progiess has been 
made in builduig tho Battersea generating station 
In about two years time the two huge 8(1 000 kilo 
watt goncratois which have been ordered will begin 
working Deptford West another generating station 
of the London Power Company w ill have a capacity ot 
1D5 000 kilowatts A third large station will be the 
new hulham station the designs for which have been 
approved bv the Central Electricity Board As these 
stations will burn thousands of tons of coal daily 
the gaseous products of combustion from which will 
be blown over central London it is satisfactory to 
learn from a patent specification No 334 080 that 
Dr h L Pearce the chief enginoor of the London 
Power C o and his assistants are confident that the 
fumes problem has been overcome Apparently there 
is little to fear from gut, dust and noxious gases when 
the new stations begin to help the supply of electricity 
to London It will not bo long before the present 
stations are working at their maximum cujiac ity, and 
theie will soon be an urgent demand for more elect! ic 
power The method Dr Pearce employs is to cause 
the products of combustion to pass through a conduit 
containing a series of spray washing departments 
The direction of flow of the gases is altered several 
times, and they pass through curtains of liquid The 
gases are subjected to the action of free iron or othei 
suitable agents so as to convert the sulphur dioxide 
into sulphur tuoxide A method is also suggested of 
mixing the gases with ozonised au Several other 
claims are made By the use of hot water and 
catalysts, the sulphur dioxide, sulphurous acid, and 
sulphites can be readily conveited into substances 
which can easily be removed 

In a recent address entitled Surgery in the Imme 
diate Future , delivered at Guy s Hospital Medical 
School, and published in the British Medical Journal 
of Oct 11, Lord Moymhan repeated tho assertion for 
which he had previously been criticised, to tho effect 
that the craft of surgeiy has now almost reached its 
limit in respect both of range uni of safety While, 
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however, surgery as a mere mechanical craft can 
scarcely advance any further, ho mumtainod that it 
must still c ontinuo as a woajxm of therapeutics and a 
weapon of resean h Ho suggested that m the linme 
(hate future surgery will concern itself with the sym 
jiathetic and parasympathotic norvos m tho chest, 
abdomen and pelvis intrathoracic diseases, ductless 
glands and questions of immiuuty He deploied the 
absence of close affinity between laboiatory workers, 
jmrticularly physiologists and clinicians, and attn 
butod this defect to a lack of lear vision on the part 
of both The new outlook in surgeiy demands a 
change in the training of the medical student which 
should include a study of logic and philosophy, so 
as to rendor his mini! more efh< lent and adaptable 
In conclusion Lord Moynilmn criticised the Medital 
Reseatcli Council which ho says is too aloof from the 
day to day practitioner of medicine and out of touch 
with tho desires and needs of clinicians Ho holds 
that the Council should either have a larger repie 
sontation of c him al medicine and surgery or summon 
practitionois in an advising capacity 

Sc ifnci* Service the well known American science 
news agency has supplied the American press for a 
considerable tune with a tegular sonos of simply 
written aiticles on meteorology entitled Why the 
Weathei ’ by Prof ( 1 Talmau tho libranan of 

the l lilted States Weather Bureau A laigo number 
of those have appeared and continue to npjieai at 
fiequent intervals normally as single sheets, each 
dealing with one paitu ulai item of meteorology The 
date on which it is intended that the article Bhall 
ftppour is always indicated This tti mngemc nt secures 
their apjiearanee at a time when the mattei undoi 
discussion is likely to bo of (mrticular interest to the 
general public Prof Gilman is to be congratulated 
on the attractive way in which he writes and on his 
unfailing supply of fresh mateual With a metooro 
logical library of the size of that of tho ISM eather 
Bureau to draw ujion there is no reason why the 
supply should evor fail and it is to bo hoped that the 
standaid of accuiacy set in the early articles oan be 
maintained in the future In this resjieit ono regrets 
to see in a recent contribution entitled Buchan 
'spells symptoms of a falling off Tho unpiession 
given in this example is that Alexander Buchan—a 
sound meteorologist of extraordinary enorgy to whom 
we owe a great debt was guilty of publishing results 
of no scientific value whatever The fact is that 
certain writers have attributed ideas to Buchan that 
the latter almost certainly never entertained, and have 
made an unjustified pi actual ajiplication of Buchan s 
results on recurrences of weather to long period 
weather forecasting 

Thf continued improvement in the maps of the 
Ordnance burvey of Groat Britain in recent years is 
a matter of general comment In the Report of the 
Progress of the Ordnance Survey for 1929-30, the 
Director indicates some further changes that are pro 
posed The 1 inch map was originally an engraved 
map and the engraved plate formed its basis until 
within the last few years, when for the popular ’ 
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edition of the 1 inch map of Scotland drawings repro¬ 
duced by the helio unrographio process were used 
Drawings are to be used also in the fourth revision 
of the 1 inch map of England and Wales which has 
recently been begun The break with the engraved 
map will then be complete Other changes include 
a more pleasing style of lettering, improved symbols 
for mam roads and railways, the restoration of parish 
boundaries, and the indication of National Trust areas 
The lettered and numbered two inch reference squares 
will be abandoned in favour of a grid of 5000 yards 
side so that positions can be easily defined by east 
and noith co ordinates It is proposed also to m 
corpoiate the title, scale, and references as part of the 
border of the map, mstoad of leaving them in the 
blank maigins 

The building of large steel frame buildings w cities 
is often ae< ompanied with so much noise that it be 
comes very objectionable to dwellers in neighbouring 
houses It scorns to us that from this point of view 
alone the now electric welding methods that are coming 
into use should be welcomed In the W eating houae 
International Magazine for August a description is 
given of the new eleven story building at East 
Pittsburgh, USA, which will house the laboratories 
of the company The whole of the structural Bteel 
framowork has been joined up by arc welding with 
out using a single nvet As 1500 office workers are 
only a few feet away from the building, considerable 
annoyance has been avoided The woight of the 
framework would have boon increased three per 
cent if rivets had been used The weather was very 
inclement when the foundation stone was laid As 
this, however was dono ill miniature in a reception 
room several hundred feet away from the actual comer 
stone which, through a mechanism controlled by photo 
electric cells, followed exactly the motion of the model, 
the heavy nun did not matter In one of the labora 
tones in the new building any kind of weather can 
be imitated bo that devices can be tested under the 
most trying conditions In another there will be a 
working model of an eleotno transmission system 
supplying a group of towns Ihere is also a labora 
tory where artificial lightning can be produced by 
simply turning a switch This will be used for 
practical tests of lightning arresters The flashes are 
photographed and analysed by the Nonnder oscillo 
graph 

Further developments m the equipment of eastern 
Canada with water power are described in Quebec for 
July, in an article on the Beauhamois Canal project 
on the St Lawrence river some twenty five miles 
above Montreal From Lake St Francis on the river 
above Valleyfield, the new Beauhamois Canal is being 
out to Lake St Louis, a wide portion of the river lower 
down The canal will be about fifteen miles long and 
will carry a quarter of the flow of the nver The fall 
of 83 feet is to be concentrated at the lower end and 
is planned to produce 600,000 home power, although 
loss than half that amount will be available in two 
yearn tame A 27 foot navigation channel m the 
canal will be part of the scheme for deep water 
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aooeas to the great lakes The power will be readily 
utilised in southern Ontario and Quebec 

A fubuc lecture entitled Some Biological Aspects 
of Population will be given at the London School 
of Economics and Political Seienoe by Prof Lancelot 
Hogben, research professor of social biology in the 
University of London, on Thuraday, Oct 28, at 
B pm The chair will be taken by Mr H O Wells 
Admission ts free, without ticket The recent founda¬ 
tion at London of a research chair m social biology 
is an event of importance to sociology generally, and 
Prof Hogben s inaugural address should mark a stage 
in the study of human society 

Under the Order m Counoil dated Feb 6, 1928, 
the Lord President of the Council has appointed 
Dr E J Butler, Dr Kenneth Loo, and Dr N V 
bidgwick to be members of the Advisory Council to 
the Committee of the Pnvy Counoil for Scientific 
and Industrial Research The following members of 
the Advisory Council have retired on completion of 
their terms of office Prof V H Blackman, Prof F Q 
Donnan, Prof F A Lmdemann The appointment of 
Sir Ernest Rutherford to bo chairman of the Advisory 
Council, as from Oct 1, was announced in May last 
The second Henry Herbert Wills Memorial Lecture 
in physics, founded to commemorate the gift of the 
laboratory to the University of Bristol, will be given 
by Prof J Franck, of the University of Gottingen, on 
Saturday morning, Oct 25, at 11 45, in the Henry 
Herbert Wills Physical Laboratory of the University 
of Bristol Ihe title of Prof Franck s lecture will be 
Relations between Spectroscopy and Chemistry ’ 
Visitors from other universities are cordially invited 
The twenty first Annual Exhibition of Electrical, 
Optical, and other Physical Apparatus is to be held 
by the Physical Society and the Optical Society on 
Jan 6-8, 1931, at the Imperial College of Seienoe 
and Technology, South Kensington As on previous 
occasions, there will be a Trade Section and a Research 
and Experimental Section, and the section for the 
work of apprentices and learners, introduced at the 
last Exhibition, is to be continued The Research 
and Experimental Section will bo arranged in three 
groups (a) exhibits illustrating the results of reoent 
physical research , (6) lecture experiments m physios , 
(e) historical exhibits in physios No charge will be 
made for space or catalogue entries in the Research 
and Experimental Section Offers of exhibits, giving 
particulars of space and other facilities required, 
should be communicated, not later than Oct 30, to 
the Secretary, Exhibition Committee, I Lowther 
Gardens, Exhibition Road, London, 8 W 7 

We much regret that throughout the review 
entitled ‘ More Antarctic Meteorology ” m Nature 
of Oct 11, p 561, the name of the author of the work 
noticed, Dr Edward Kidaon, woe incorrectly spelled 
Kitson 

A catalogue (No 14, October) of many second¬ 
hand books on botany has been received from Mr 
J H Knowles, 92 Solon Road, S W 2 It is one of 
the fullest recently sent to us 
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Applications are invited for the following appoint 
ments, on or before the dates mentioned —A hsndi 
craft master at the new Metal Work Room of the 
Bermondsey Central (school, with qualifications in 
metal work—The Education Officer (E 2), County 
Hall, Westminster Bridge, 8 E 1 (Oct 20) A labors 
tory assistant at the County and City Mental Hoa 
pitals, Gloucester—Iho Medical Superintendent, 
County and City Mental Hospitals, Gloucester (Oct 20) 
An assistant engineer inspector (mechanical) for service 
in England under the High Commissioner for India 
The Director General India Store Department, Bolve 
dere Road, 8 E 1 (Oct 24) C ertifying officers under 
the Muuatiy of Transport for the vaiious Area Traffio 
Commissioners Offices m Great Britain—The Eatab 
lishment Officer Ministry of Transport, Whitehall 
Gardens, S W 1 (Oct 24) A whole time member of the 
Modiutl Board for Silicosis—The Industrial Division, 
Homo Office, Whitehall, S W 1 (Oct 20) An assistant 
director of public health (woman), for maternity and 
clidd welfare work in the Madras Pn sidency -The 
High Commissiomr for India, General Department, 
India House, Aldwyeh, WC2 (Oct 25) A jurfior 
engui eer under the Safoty in Mines Rosoarc h Bom d for 
research on colliery wire ropes Iho Under Seeretury 


for Mmes, Establishment Branch, Mines Department, 
Dean Stanley Street, S W 1 (Oot 27) A research assist 
ant for pliystoo chemical work on cellulose at the Man¬ 
chester College of Teehnology—Iho Pnnciiial, College 
of Technology, Manchester (Oct 31) A losearoh 
assistant in the University of Leeds for work in con¬ 
nexion with chemotheiapy—The Registrar, University, 
Leeds (Oot 31) A professor of pathology at the 
Medical College, Madias The Secretary to the High 
Commissioner for India Gonoral Department, India 
House Aldwyeh W ( 2 (Nov 1) A technical 
officer (Grade 1) at the Royal Aircraft Establishment 
fot mathematical work m the application of results of 
current research to the design of airciaft—The Chief 
Superintendent, R A E South Fatnhorough, Hants 
(quoting A 380) (Nov 5) An assistant lecturer m 
physics in tho University of Sheffield—The Registrar, 
University, Sliofheld (Nov 8) A graduate mabtor for 
biology at tho Lend Wandswoith Agucultuial Gollogo, 
Long Sutton Basingstoke — The Pimcipal, Lord 
Wandswoi th Agtu ultural College Long Sultou, 
Basingstoke A junioi botanist at tho Rubber 
Reseat eh Institute of Malaya—-Iho Secretary, Lon 
don Aelvisoiy Committee 2 4 Idol Lane Eastchoap, 
K3 


Our Astronomical Column 


Recent Sunspots-—A large gioup of allots has 
iecently passed across tho sun s disc, with the centre 
of which it was almost coincident on Oct 110 
Ihis group, visiblo for some days to the naked eye, 
w the largest that has appeared since last December 
Its formation was that of a stream or bipolar group, 
and there were appreciable changes from day to day 
in the appearance of tho component spots The ac 
tivity of the group was also clearly evident by spectro 
Bcopic observations made at the Royal Observatory, 
Greenwich, especially between 9 h and 10 h G M T on 
Oct 0 when the obaeived ladial movements of hydro 
gen gas, in the form of dark filamonts neai tho leader 
spot, wore of the older of 150 km /sec A consider 
able tract of faculie (visible m an ordmtuy telescope 
when the spots weie near the sun s limb) and of 
bright hydrogen floccuh (soon at all times on the disc 
with tho spectrohelioscope or on Bpectrohehograms) 
accompanied tho group, mainly in its rearward 
portion Brilliant points or small patches of flocculi 
of a transient nature were also occasionally seen, in 
particular one that appoarod with the foimation of the 
dark filaments described above The details of the 
position of the group are as follows 

I n$2 c on Meridian Long 1st Max Ares 

Oot 4 17 Oct 110 5° 74° N 1300 

mUllonUii of 
nun • heralaphwfl 

Ero* —The error* of the ephemeris of Eros that was 
published by Prof G Witt in vol 85, No 9, of Mon 
Not Roy Att Soc in 1925 for the present apparition 
are proving unexpectedly large In A«tr Naeh No 
5729 he published an improved ephemeris for October 
1930, but he now finds that his corrections m this 
were too small, and Attr Naeh No 6736 oontams 
an ephexnens by him for November 1930 whioh has 
been further corrected with the aid of recent observa 
lions The average correction of the original ephemeris 
(Mon Not Roy A«t Soe , vol 85) for November is 
- 40“ m R A , and + 5'm declination It m esti 
mated that it will exoeed a minute of time at the 
tune of nearest approach next January Since the list 
Nn 4181 Vnr 12B1 


of compatiscm star-, was drawn up cm the basis of the 
old ophemons tho oiror will cause somo inconvenience 
for those who aie taking photographs of laige scale 
Prof Kobold suggests letitiing the plato on the old 
predicted position ot tho planet so as to include the 
selected stars but some of the obseiveis express a 
preference for keeping tho planet eontral on the plato, 
and sacrificing some of the comparison stais The 
cause of tho orror in tho ephomi ns is not yet loc atod, 
but as the predic ted positions in 1928 w< io already 
some 3“ of R A m error, there is probably somo un 
detected eiror m the c oinputations for an epoch not 
very long boforo 1928 

Tempel a Second Periodic Comet This comet was 
discovered in 1873 and was found to have the short 
period of 5 years and 2 months It lias now complotod 
eleven revolut ions since its disc ovc ry it was observed 
m 1873, 1878, 1894 1899, 1904 1915 1920 1925, 1930 
An ephemeris was published m tho Handbook of 
tho Bntish Astionomical Association for 1930 with 
its aid Mr H L Wood detected tho comet photo 
graphically at the Union Observatory Johannoshuig, 
on Aug 20 , it was a faint, ill defined objoct ot the 
twelfth magnitude 

Ihe following observations are to hand 

Itotr BA 1930 0 8 IS 1 19JO0 Olwrver 

Aug 26 73172 U T 10 21" "20 11 68 35 6* H L Wood 

28 72106 16 26 66 28 12 41 16 2 

Sept 22 06471 16 36 63 6 20 67 16 G van Bleabroerk 

The last observation was made at Yerkes Observatory 
( U A I Ctrc , 298) 

lhe following approximate orbit is given in the 
Handbook 

T 1930 Oot 5 5 U T 
w 180“ 34 32' \ 

0 120° 52 0' \ 1930 0 

« 12° 40 33'j 

log q 0 1184 
e 0 5003 

Period 5 162 year* 

The comet is too far south for oonvement observation 
m England 
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Research Items. 


Medieval Indian Culture —In the Indian Antiquary 
tor September, Mr K de B Codruigton continue* hia 
Btudy of the Aianta frescoes, dealing with ships and 
boats, home furniture, arms, metal working, and 
pottery The simplest form of boat is canoe like and 
has two masts It is clearly not a dug out Boats 
used for horse and elephant transport are broad in the 
beam and have grotesque makara, figureheads The 
large boat of Cave I has a high pitched and finely 
east bow and stem, on both of which ocuh ate painted 
The jiassengera sit under an awmng A morohant ship 
has a full set of sails with two paddlers araidship 
The arms show spears with short triangular blades 
and ferrules Daggers are of one type with triangular 
blades and shaped gnp Three types of shields oci ur 
a small parrying shield of metal, a round shield, 
usually of hide, and a curved oblong shield with 
tasselled edges which seems to have been made of 
black and white bamboo basket work Both com 
posite and long bows are found The swords are of 
three types a type comparable with the modem 
kukn witn the t uttmg edge on the incuivod side , the 
Iona Indian sword with straight pom tod blade , the 
leaf bladed pattisa All the Ajanta types have sur 
vived to day and the straight and leaf blade swords 
are found in linnevelly and Nilgin non age urn 
bunals All have one type of hilt only an angular 
V shaped guard and disc like pommel Ihe hlado w 
usually strengthened by processes which iuii up it 
either in the middle or along the reverse necessitated 
by the iieuiliar properties of Indian steel which lacks 
flexibility Little can bo said of the metal work 
Beside lamps and gadroonetl pots m Cave T tho only 
articles recognisable are tho mirrors These aie cir 
cular with a knob behind pierced to take a ling or 
cord This form is specially associated with China 
Mirrors aie rare in archaeological finds in India, only 
three being recorded 


Stone Ages in South-east India —Ihe contonts of 
Antiquity for September include a communication by 
M ( Burkitt and L A Cammiade on palaeolithic 
implements fiom sites in south east India situated in 
the wild country ill the Fustein Ghats, which run 
parallel to the coast for some three hundred miles 
The climatio succt ssion which lias been worked out 
for this area may be torrelated with tho t lunatic 
changes now being worked out in I ast Africa Four 
cultures are distinguished, each with its c haractenstic 
series of industries Senes l is distinguished by the 
mesence of hand axes made of quartzite which can 
be closely paralleled by finds from Afnca Tims 
hand axes fiom tho Bhaavanasi gravels and from 
Chodavaram are compared with the gigantic specimen 
from Nigeria now at Cambridge and examples from 
Victoria West in South Afnca Senes 2 are flake 
industries with some much more neatly made hand 
axes the material used being chiefly quartzite Senes 3 
is c haraetemed by the occurrence of slender blades 
with blunted bacta, a few bunns, planing tools, and 
end scrapers This series is best found at sites at the 
oast and west ends of the Nandi Kanama Pass Small 
crescents perhaps link Senes 3 with Senes 4, a rather 
monotonous senes of microliths with some larger tools 
A large number of this senes are found on the surface 
Hear the Godaven They link up with the Wilton of 
South Afnca The comparative poveity of industnes 
of Senes 3 would suggest that we are here on the 
penphory of the distribution of the Upper Palesolithio 
found m South, North, and East Afnca and extending 
as far as Transjonlama, while Senes 4 forms part of 
the gte at spread of mesolithic culture 


Education of Cats—A Chinese psychologist, Zing 
Yang Kuo, of the University of Chekiang (according 
to Science Service, of Washington, DC), has been 
testing the reactions of cats to rats and mice Kittens 
were isolated at an early age and never knew rats, 
others were given rats and mice for companions almost 
from birth, still others were allowed to see their 
mothers catch and kill rats Some kittens were brought 
up as vegetarians, others on a diet of meat and fish 
Of the 21 normally eduoated kittens which watched 
their parents rat hunting, 85 per cent killed a rat 
before reaching the age of four months Of the 20 
kittens kept in a ratless environment, only 45 per 
cent killed rats without being taught, and of the 
kittens raised with rats, not one ever killed any of its 
playmates or any rat of its land, but 3 of these 18 
kittens killed other kinds of rats The vegetarian 
kittons were as keen as the others to kill rata, but 
most of them would not oat the rats they had killed 
Indeed, after throe to four months of a meatless diet, 
tho vegetarians refused any meat The experiments 
indicate that the explanation that a oat hunts by 
* mstmet is inadequate, and that the reaction of cat 
to rat is much more complex and variable than has 
been supposed Our study shows that kittens can 
be made to kill a lat to love it to hate it, to fear it, 
or to play with it 

Distribution of Birds in the open Atlantic Ocean — 
During Prof Johs Schmidt s Dana expeditions of 
1020 22 in the north Atlantic and Gulf of Panama, 
primarily in pursuit of tho breeding area of the fresh 
water ool ornithological olwcrvations were made by 
an exponenced worker P JoHjierson (Oceanographical 
Results of the Danish Dana hrpeditions 1920 22, 
No 7 1030 Copenhagen Geydendalske Boghandel, 
London Wheldon and Wesley Ltd 1930 6» ) The 
frequency of tho birds observed was greater nearer 
land and here fulmars kittiwakes, skuas, and shear 
waters predominated, but buds were seen on the 
entire stretch across the ocean tho open sea being 
mainly populated by kittiwakes, skuas, shearwaters, 
and particularly in the summer half year, storm 
petrels C ontrary to expectation the number of birds 
over the Sargasso Sea was less than elsewhere in the 
open water, and this scarcity (tho German plankton 
expedition of 1880 saw only one bird m seventeen 
days) was found to be correlated with a relative 
scarcity of plankton The distribution of plankton 
throughout the whole Atlantic, most abundant near 
the coasts, least abundant in the Sargasso Sea, 
appears to determine the presence or otherwise of the 
aea birds Thus the bargasso bea had fewest birds, 
but the Gulf Stream area, with its considerably larger 
quantity of plankton, had a greatly increased number 
of birds—at least ten tunes as many per day as m 
the central part of the Sargasso bea In the north 
eastern comer of the Atlantic, between Great Britain 
and Iceland and around the Faroes, the largest 
quantities of plankton were found, and there was a 
correspondingly rush bird population 

Manganese In Iniecte - Qualitative determinations 
of manganese m the ash of insects made in the Bio 
geochemical Laboratory of the Russian Aoademy of 
Sciences by A P Vinogradov and M V Neustrueva 
(Comptes rendut, Acad Sci , No 6, 1930) proved that 
it is preeent in all species (30) examined The quantity 
vanea from 2x10* to 1 2x10* per cent, the Lepi- 
doptera containing less manganese than any other 
insects In the species feeding on green parts of 
plants, the quantity of manganese is usually higher, 
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but on the other hand it is very high in some insects 
with different food—for example, m the mole cncitot 
(QryUotalpa grytlotalpa, L ) and red ants (Formica 
rufa, L ) In the ants, manganese was found to be 
oonoentrated mainly in the abdomen, and it may 
be suggested that this fact has some relation to the 
physiology of their poison glands, in connexion with 
the fermentative oxidation processes taking place 
there and leading to the production of formic acid 
In other insects there is more manganese in the 
more active species, this may again depend on more 
active gaseous metabolism The influence of man 
ganese on fermentative process in other organisms is 
well known and its rflle m insects may possibly be 
the same 

A Lethal Gene in Cattle —The usual method of breed, 
ing cattle, m which bulls are mated to their daughters, 
tends to bung out recessive genes No less than eight, 
and possibly ten, recessive lothal genes havo now boon 
found m cattle, com|>ared with eleven m all other 
mammals One of these, called short spine, has been 
described by Mohr and Wnodt (Jour Genetics vol 
22, No 2), who discuss the best method for testing the 
genetic al condition of bulls to bo used for brooding 
Ihe new lethal ap|ieared m the Oplandske moim 
tain tattle of Norway The anatomical condition of 
the homo/ygous lethal is described Ihe vertebral 
column and sternum are greatly shortened, as are the 
neck and thorax, the vertebra are reduced in number 
through fusion and the ribs number six or seven in 
stead of thirteen Ihe hoad and legs arc normal 
These calves die at birth This condition is exactly 
complementary to the sub lethal tyjie < ailed amim 
tated, in which tho skoleton of tlio head and legs 
is ohiofly affected Both show the same typo of 
inheritance Ihey must have arisen in the germ 
plasm as mutations Eleven of the short spine 
type ha\e occurred among the descendants of a 
particular bull It is not known from elsewhere and 
may havo originated in this bull or his immediate 
ancestors As it has not spread far there should be 
a good chance of preventing its further spread in the 
germplasm of other herds, and it may be possible to 
eliminate it altogether by careful brooding 

Origin of Maize The origin of maire which was 
widely cultivated by the Indians in North and South 
America at the timo of tho discovery of these lands, 
has long been a subject of hypothesis and investigation 
The botanical evidence points to Mexico or Central 
America as the original homo of the plant, but it has 
never been found wild and must have been greatly 
altered during the long penod of Indian cultivation 
It has boon generally assumed that the wild plant, 
whatever its form, was extinct, perhaim even in Artec 
times Mrs Zelia Nuttall (Jour of Heredity vol 21, 
No 6) now cites documentary evidence which may 
lead to a different view The Chevalier Boturim, an 
Italian traveller and naturalist, published a work in 
1740, after spending eight years m Mexico collecting 
evidence of its former civilisation He describes the 
native tradition concerning the origin of agriculture, 
that while setting fire to the forests to clear thorn of 
wild beasts they noticed grams of maize which had 
been roasted, and finding them delicious, collected 
fresh seeds to plant m the soil Boturim asserts that 
he himself found m New Spam a maize growing wild 
in the forests, with a small ear and few seeds, but more 
delicate in flavour than the cultivated kind This 
may have been the wild progenitor of maize, since 
become extinct through deforestation and other 
causes That the plant may still survive in Guatemala 
is suggested by the experience of Mr Oliver La Farge, 
an American, who recently found there, at an attitude 
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of 6000 6000 feet, a wild plant used by the natives m 
May, when tho maize fields had only just been sown 
This plant had ears about two inches long looking 
rather like oat sheaves without the whiskers , and 
having the unmistakable flavour of com 

Root System of the Tree Some results of a very 
intensive study of the root system of the apple and 
allied fruit trees are presented by V A Kolesnikov 
m the Journal of Pomology and Horticultural bounce, 
vol 8, No 3, 1930 The root systems of soodlings 
and young trees were washed free from soil studied, 
and measured As the result of such laborious work, 
tho author is able to present an inti resting picture of 
the gradual growth of the root system Diuing the 
season branch roots emerge, and then agam upon 
theeo, branches of a lower older until in apples and 
pears, in a growing season of five or six months roots 
of oight orders had apnoared Pei haps as a result, 
the averago length reained by a root is not long and 
appoais to tend to a standard length in a variety 
Also, tho roots tend to die back from the tip, the 
branches first foimed which lie nearei the base of any 
root dying bat It first, and therefore tho root system, 
around the base of tho trunk tends to bet ome free of 
young branches with an absorbing surface still active, 
whilst further from the trunk a dense array of blanch 
mg roots those of younger ciders still actively 
absorbent, aro advancing farther into the soil with 
a habit of growth which will cause them to quarter 
the ground thoiouglily a they advance 

Dutch Elm Disease in America Science Service, of 
Washington, D C reports that the Dutc h elm disease, 
caused by a fungus known as Graphtum ttlmt, which 
has causnd serious damage to elm trees in Holland 
and has spread into othei Euiopoan countries, has 
beon discoveted in Ohio ihn e trees m 1 leveland 
and one in Cincinnati have been definitely identified 
as harbouring tho disease and destroyed A number 
of other suspected troos in tho State arc under obsorva 
tion, and State and Federal pathologists are on the 
look out for now infections The Dutch elm disease 
was first observed in Holland soon after the War 
Its symptoms are sudiU n wilting, followed by yellow 
ing anil dropping of the leaves Death of tne tree 
follows either at once or after a few years of struggle 
No erne is known 

Nature of Lake Eyre Although I ake Fyre covers 
about four thousand squaie miles little was known 
of its nature or siuface conditions until Mr C T 
Mailigan investigated it first by air and later by 
motor car and on foot, last yeai Somo of his results 
are given m a paper in tho Geographical Journal for 
September There is no permanent watei and tho 
whole bed is dry at times Iwo thirds of the surface 
is covered by a salt crust fiom one inch to seventeen 
inches m thicknoss This crust is 95 per cent oommon 
salt with some gyjisum and small amounts of calcium, 
magnesium, and potassium chlondos Underneath 
there is a damp gypseous clay to a depth of about 
eighteen feet, below which is a bed of dolomite The 
salt has no seasonal banding, which shows that 
muddy waters do not flow into the basin There is 
no probability that the crust is periodically dissolved 
Mr Madigan notes that the most generous r alculation 
could admit a flooding of onlj 66 inches a year, against 
an evaporation of 100 inches The conclusion, apart 
from the absence of banding in the salt, is that river 
floods scarcely afleot the lake Local ram would only 
affect the first third of an inch of the salt, which is 
soiled with blown debris Mr Madigan favours the 
theory that the salts date from Upper Tertiary to 
recent times and ore oyclic in origin 
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Band Spectra of Tin Monoxide —In a communion 
tion received from Mr P C Mahanti, University 
College of Science and Technology, Calcutta, it is 
announced that a number of bands occurring in the 
spectrum of tho tin arc in air, most of them already 
recordod by Eder and Valenta in the oxy coal gas 
flame, have boon allocated to three distinct systems 
The constants for those have the following approxi 
mate values in cm 1 

System 4 29,6*31 589 830 

,. D 23,018 800 1045 

„ f 22,678 580 800 

Furthei particulars will shortly be published elsewhere 

Forbidden Lines of Neutral Oxygen —In a short note 
in tho first August number of the Physical Review, 
Dr I £> Bowen points out that two weak lines at 
6302 A and 6764 A , whu h occur in the spectra of 
certain nebula aro almost certainly forbidden lines 
of the oxygen aic si>eotrum (O I) An analysis of the 
ultra-violot arc spectrum of this element has boen given 
by Dr R Irene ha in the same issue of this journal, 
fixing for tho first time tho value of tho low motastable 
terms from ninth the auroral green lino (6077 A ) 
arises, and fiom this it follows that new forbidden 
lints should oc cur at 6299 + 5A and 0363 ± 5A It is 
also mentioned that Prof Paschen has succeeded in 
obtaining these hues in the laboratory, and has faxed 
their wave lengths acctuatcly at 6300 00 A and 
6363 86 A , so that the assignation of the nobular 
lines is reasonable The auroral green line itself has 
now also been productsl from a discharge tube with 
almost tho same isolation as m the sjiectrum of tho 
night sky, a source having been described by Prof 
Mclamnan and Mr Tretort in the September numbei 
of the Proceedings of the Royal Sandy, which yields 
only this and X6905 of aigon 

Raman Spectra — 1 he Tuly issue of tho Indian Jour 
nal of Physics contains a group of oight papers on tho 
Raman effect which add considerably to our know 
ledge of mica rod vibrations The substances which 
havo boen investigated include both a number of ele 
ments (chlcume, sulphur carbon,and phosphoius) and 
some fifty organic and inorganic compounds chosen 
mainly in groups which poimit of tho assignation of 
more oi less definite frequencies to definito radicles 
An investigation of the jmlansatinn of Raman lmee is 
described wluch shows that there is a close similarity 
between the polarisation characters of the spec tra of 
compounds of similar structure, and so indicates that 
polarisation is controlled by the geometry of tho oacil 
lations 1 he utility of the Raman eftec t in the mveeli 
gations of phjsico chemical properties is also well 
illustrated by onepapei on the influence of polymonsa 
tion and moleculai association on Raman spectra, 
with special reference to sulphur tnoxide and by a 
second on tho determination of the characteristic fre 
quancy of the diamond by thiB method, whilst there 
aro numerous good reproductions of the actual spectra 
from wluc h tho measurements have been made 

Anti fogging Agents in Developers — Since nearly 
seventy years ago, many and very various substances 
have been pioposed and added to either the emulsion 
or the developer to prevent fogging, that is, the de 
position of metallic silver during development where 
the plate has received no exposure to light, and prob 
ably a decreasing increase of deposit in other parts 
It has been generally supposed that these agents 
slowed development and so gave time for the denser 
deposits to increase in opacity before the ‘ fog ' began 
to show But P Wulff patented in Germany several 
organ to bodies for eliminating fog when added to 
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emulsions and claimed that they do not affect the 
densities of the image This claim is new, so A P H 
Tnvelh and E C Jensen, of the Kodak Research 
Laboratories (Jour Franklin Institute, p 287, Sept 
1930), investigated the anti fogging action of 6 rntro 
benziminazole when added to the developer using 
hydroquinone, pyrogallol, and p ammophenol as de 
velopers They give a large number of curves and 
tables to show their actual results, and conclude that 
6 mtro benziminazole with those developers is superior 
to potassium bromide and potassium iodide, giving 
the least depression of image densities with the same 
fog removing quality With the p ammophenol de 
velopor, there was no change of image densities up to 
12 minutes development at 20° C The work is being 
continued 

Oxidations by Iodic Acid —Todu acid has not been 
much used in organic chemistry, and exclusively in 
acid solutions In the September number of the 
Journal of the American Chemical Society, Evans and 
Delin show that it can be applied in acid, neutral, and 
alkaline solutions, and appears to be very selective in 
its action The uso of iodic acid was shown to lead to 
improvement m various preparations A 92 per cent 
yield of purpurogallm was obtained with sodium 
lodate and pyrogallol, and benzoin is directly con 
vertiblo into benzilic acid by the action of sodium 
lodate m concentrated soduun hydroxide 


Dielectric Polarisations of Normal Paraffins —In the 
September numbor of the Journal of the American 
( hemical Society, Domto and Smyth describe measure 
ments of the polarisations of noimal paraffins from 
BHBntane to dodooa.no over ranges of temperature 
The polarisations calculated from tho dielectric con 
slants and densities mcroaxe about 1 poi cent per 
100° use in temperature Tho polarisation appears to 
bo an addilivo property, as would bo expected Ihe 
values of the electric moments of tho molecules are 
regarded as approximately zero and the conclusion is 
drawn that the bonds of alkyl radicals possoss no 


polarity detectable through electric moments unsmg 


Turbulence in Internal Combustion Engines—The 
effoct of turbulonce upon the charge of an mtemal 
combustion engine is of great unjxirtance, suioe a 
stagnant mixture could not be burned in the tune 
available for its combustion in the engine cylinder 
In a paper read before Section C (Engineering) of the 
British Association at Bristol, which appeared m full 
in Lnginecnng for Sept 5, Messrs T F Huiley and 
R Cook attempt to elucidate some points associated 
with this phenomena , m their efforts to control the 
condition of turbulence withm the engine cylinder 
they have obtained some interesting data The 
paper is in two parts, the first of which deals with 
experiments when an engine is motored round In 
these tests the condition of port entry is varied by 
means of shaped vanes and the movement of the 
particles of the incoming charge deduced from 
photographs of tho path of sparks, otc , travelling 
with the air flow The seoond part of the paper 
presents the results of actual running tests upon the 
same engine and with tho same modifications of inlet 
port flow, tho authors noting the effect upon highest 
useful compression ratio (HUCB) of the different 
conditions of turbulenoe so set up It must be borne 
in mind, however, that the data given refer to only 
one shape of combustion head, ana therefore it would 
not be wise to generalise from these results Also, it 
seems a little difficult and misleading to determine 
the value of the H U C R so expressed, when knock* 
mg actually occurs at a compression ratio well below 
the figures given, namely, 6 IS to 1 
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Conduction of the Heart-beat 


TT1HE mode of propagation of the wave of contrac 
1 tion in the wall or the heait wan thought, up to 
fifty years ago, to take plaoe along norvo trunks 
Qaskell was the first (1882) to show definitely that not 
only does the hoart beat arise spontaneously in muscle 
cells but also that the conduction of the excitation 
from one part of the heart wall to another takes placo 
by muscular tissue No difficulty was encountered in 
demonstrating that muscular continuity existed m 
the case of tne lower vertebrates such as the flog 
and the tortoise It was generally believod, howevt r 
that no such muscular continuity existed between 
the auricles and ventncles of the mammal, thus, 
in the human hoart, auncle and vontncle on each 
side were supposed to he united solely by a fibrous 

“SR was not until the >ear 1802 that Prof Stanley 
Kent observed certain muscular bands running from 
auricle to ventricle which he described in the follow 
ing terms Hctwoon tho auricle and ventricle and 
lying in the connective tissue ring are modified muscle 
oells usually spindle shaped nucleated granular bo 
coming extre mely nanow in parts and then swelling 
out again, transversely striated (Proc Jour Physiol 
9 Nov 12, 1892) In tho following year Kent m 
Crieat Britain and Hie in Germany established the 
existence of a definite bundle of specialised muscle 
joining auncle to ventricle This A V bundle (bundle 
of His) was further worked out by Tawara (1906) who 
showed that it had its ongin in the A V node of 
similarly sjiecialmed tissue situated at tho basn of the 
auricular septum on the right side below and to the 
nght of tho coronary sinus Ho tracod the A V 
bundle along the top of tho interventrii ular septum 
just below its mombranous pait whore it divides 
into the right and left septal divisions , these pass 
down m each ventnelo on tho interventricular septum 
into the papillary muscle ansing from the septum 
Each halt of the bundle gives off sovoral branches 
which break up more anil more, finally fotming a 
retie ulated sheet of tissue ovei the greater part of tho 
ventnolos just under the ondocardium 

The fibres composing the tissue are distinguished by 
their pnmitive character They are more gianular 
in appearanoe, due to a higher glycogen content and 
consequently appear less striated J he A V bundle 
forms the only continuous muscular tissuo between 
amides and ventricles and destruction of it causes 
complete abolition of the normal sequence of beat be 


tween auricles anil \ ontnclos It is now universally 
accepted that the transmission of excitation m the 
mammalian hoart takes place by means of this mua 
cular bundle 

In 1913 Kent iloseiihod in the Journal of Physiology 
(Proc ) another hand ol musculnr tissuo near the aun 
eulo ventricular groove on the right lateral aspeit of 
the heart In 1014 he demonstrated that this right 
lateral auric ulo ventricular junction exists in the 
human heait and establishes connexion between the 
uuriculat muscle (nght auncle) and the ventnrular 
muscle of the light lateral wall of tho heart (nght 
ventricle) 

Hus obseivation of Kent has oithor been over 
looked or not aceoptod by other investigators I he 
division of the well established uunoulo ventricular 
bundlo (bundle of His) into two to supply both ven 
tru lee has adequately accounted for tho phenomena 
observed up to the present m disease and laboratory 
extieriments Also search by othir obsor\ors for 
other conducting paths by the method of combined 
dissection and senal sectioning has not mot with any 
success Kent uttributis this to the difficulty and 
todiousni ss of the task 

In a meeting of St i tion 1 (Physiology) of the 
British Assotiation at Bnstol on Sept 4 last Prof 
Kent brought forward new t vidnnco foi the existence 
ot his right lateral connexu n He now backs up 
tho oailioi morphological lcmonstration with expert 
rnents on tho heating heart proving that the right 
lateral bundlo is a func tiomil entity If all structures 
between the auricles and ventricles aie severed leav 
mg only n bridge of tissue hi twi en right auncle and 
vontncle on the postero lateral position eo oidmation 
jteisisfs 

Fmther he has found it jiosiblo by successive 
cuts to diminish giadually the buadlh of this bridge 
until it is no tnoie than one millimetre across and 
still co ordination jiersists This «o oidmation is of 
such a kind that the normally occmnng contisctions 
of the auncle are followed regularly by contisctions 
of the ventricles and when spontaneous beats have 
ceased, artificially exi it* 1 contisctions of the ventnc le 
pass through to the aunclo and art followod by aun 
culai beats Prof Kent i omi s to the conclusion that 
u conducting path exists in this jxistero lateral region, 
which in the absence of the main 1 1 bundle may 
function in such a way as to maintain tho co ordina 
tion of tho chainliers of the heart 


Meteorology : 

a time like the present, more than usual interest 
attaches to any attempts to denvo oconomic 
advantage from applied science At the annual 
paper readmg conference held at the Meteorological 
Office on bept 25 and 26 last under the auspices of 
the Ministry of Agriculture and fisheries, all the 
papers had direct or indirect applications m this 
dueotion The subject of agricultural meteorology is 
one of those which, through its hybrid nature, is apt 
to be regarded as the business of neither the moteoro 
logist nor the agncultuiist, and it was a recognition 
of this fact that led to the inauguration a few years 
ago of the crop weather scheme and of these annual 
conferences, where the two classes of investigator can 
meet and pool the knowledge gamed in their special 
subjects 

Of the five papers read on the first day, the first, 
by Mr E V Newnham, was mainly meteorological 
in interest but had an agricultural application in 
that the subject under discussion—nocturnal Vadia 
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tion from the earth s siufaco is ono of importance 
for its bearing upon tho damage done to crops by 
night frosts A brief summary was given of obsorva 
tions made m this held since Dr Wells wrote his 
classical Essay on Dew , more *hun a hundred 
years ago A qualitative discussion of various iactor* 
controlling the tomjieratuies of objeots freely exposed 
to the clear sky at night was followed by a considera¬ 
tion of the desirability of leplacmg the ptesent form 
of terrestrial radiation thonuornoter by an mstru 
ment oapable of giving quantitative measuiements 
of the heat lost to spaoe in the course of a whole 
night Emphasis was laid on the need for furthei 
information about the relative powers of common 
substances for emitting the long wave radiations 
appropriate to bodies at low temperatures 

Mr I J bchaprtnger followed with a paper on the 
effect of weather on sugar beet Tracing the effects 
of weather upon the various stages of cultivation of 
this crop, it was shown that the equable climate 
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of England gives us a distinct advantage over Con 
tmental countries, where the harvesting of the beet 
has generally to be completed by the end of October, 
owing to the probability that frost and snow will 
intervene if matters are delayed lunger Where this 
does not happen harvesting can be spread over a 
longer period, extending up to Christmas, and the 
sugar factory can be employed at a modorate pressure 
of work over a correspondingly lengthened period 
1 he dampness of the climate of England is no obstacle, 
the fact that oui output per acre is about 25 j>er 
cent loss than on the Continent is explainable largely 
by the fact that English fanners have not yet dm 
covered the vaneties of beet best suited for the 
climate a handicap resulting from the seventy extra 
years of experience in the industry possessed by 
their nvals abroad 

Mr J Hammond showed interesting diagiams 
illustrating the variation in the proportional sire of 
diffeient parts of Herefordshire cattle at different 
ages, m the course of a paper on the effects of climatic 
conditions on animal production He showed also 
how vernations of weather affect the chemical com 
position of plants and, through this agency, the 
character of the growth made by animals feeding on 
these plants 

The effect of weather on soils was shown by Dr 
Ogg to be gieater than had at one tune been nupjKWed 
Owing mainly to the woik of certain Russian m 
vestigators, modem soil classification is being mode 
on new and much more satisfactory linos than in the 
past, the principal difference being tliat formerly the 
importance of the geological character of the parent 
rock, the breaking up and transformation of which 
is remjKmsiblo for a particular soil was over estimated 
Wet climates tend to give acid soils and diy chmatos 
alkali ones, temperatuie coming in as a modifying 
factor Without any other data than a knowledge 
of mean temperature and rainfall and of the eharac ter 
of the humus supplying vegetation, the distribution 
of the principal types of soil can be roughly mapped 
out in any country, and work on these linos is being 
earned out 1 temationally 

In tho course of an account of woik at Rothamsted 
Experimental Station on the relationship botwoon 
the weather of diffeient months and tho effectiveness 
of various artificial manures. Sir John Russell showed 


the necessity for employing modem mathematical 
Btatistioal analysis in order to separate the influence 
of different weather factors Once this has been done, 
the result often leaves for solution a comparatively 
simple relationship that can be explained by chemical 
experiment m the laboratory btrees was laid upon 
the economic importance of a si lentific variation of 
the chemical projiortions of artificial manures in 
accordance with the predominant weather factors for 
tho crop m question, and on the extent to which the 
application of such a pnnciplo (an make the yield 
independent of the meteoiologioal character of the 
season 

The second day of the conference was occupied 
mainly with a consideration of tho mfluenc e of 
weather upon insoct pests The general impiesaion 
gained from these papers was that the subject is a 
harder one to investigate than that of sunple plant 
growth This aiwes partly from the fact that many 
of the pests are of very small sue, and the raeteoro 
logical data available normally do not define exactly 
the conditions which tho pest exjieneniee There is 
the added difficulty that the parasites that exercise 
so large a t ontrol over the seventy of the attack of a 
pest are not normally affected in a similar way to 
thoir hosts by abnotmal weather Mr A Roebuck, 
who spoke on this subject, showed that wlieie the 
host and pm unite are oppositely affected great 
fluctuations of sevonty of a pest are to be expected, 
and that on the other hand, similarity of reaction to 
weather tends towards limited vanation and there 
fore to an absence of epidemics Dr W M Davies 
described how humidity affects Collembola (spring 
tail) types with a very pnmitive breathing system 
are absolutely dejiendeut upon high humidity whereas 
those possessing a more advanced tracheal system 
can withstand relatively dry conditions 

The conference closed with a very interesting 
account by R T Parkhurst of the way in which 
fowls can be induced to lay as many eggs in the 
autumn and winter as timing the remainder of the 
year by artificially increasing the hours of light 
during the dark days, the result being a satisfactory 
yield at the timo when prices are highest The 
method is being applied successfully in the United 
btates, especially where cheap electricity is avail 
able 


Migration in Butterflies and Moths.* 


I T is well known that locusts migrate but few rt alise 
that similar movements take place in other insects, 
anil paiticularly in the diagonflics and the butterflies 
and moths Iho evidence for such movements is 
chiefly of two kinds first, it is found that some 
insects exist over large areas only for a short time, 
and aftet a period of absence may appear again 
suddenly in lame numbers Secondly observers par 
ticularly but by no means entirely in the tropics, 
have often seen hundreds of thousands of butter 
flies moving steadily in one direction, sometimes 
passing for hours on end and sometimes even for days 
or weeks 

By collecting such evidence it has been possible to 
get an idea of the regular movement made by some 
species Thus the Monaieh or Milkweed butterfly of 
North Amenca in found during the summer through 
out the greater part of the continent, even reaching so 
far north as Hudson Bay In the autumn all the 
individuals in the noith collect together in great bands 
and fly a thousand or so miles south to the Gulf btates 
/ or Southern California where they spend the winter 

* SubnUort ot a paptr read by Mr t B Wllliama before Settloe D 
(Zoology) ot the Brittoh teeoclatkm at Bristol on Sept 8 
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clinging in masses to trees In the spung the bands 
break up and the butterflies fly north, laying eggs as 
they go, to repopulate tho whole area—some comnlet 
ing another thousand or fifteen hundred miles flight 
on the return journey 

In West Africa Europe, and western Asia, the 
gi latest migrant is the Painted Lady butterfly, which 
in the spring crosses the Sahara and Egyptian deserts 
from somo almost unknown sources to the south, 
crosses the Meditetranean, often m hundreds of thou 
sands , flies more or less northward through Europe, 
usually reaching the shores of (neat Britain in early 
June, and sometimes individual stragglers are seen in 
the extreme north of Ioeland or within a few degrees 
of the Aictic Circle The total distance covered by 
these flights may be between two and three thousand 
miles, but at present it is not possible to Hay with 
certainty if any one individual flies the whole dis 
tance or if it is covered by two successive genera¬ 
tions The butterflies lay eggs os they go and in 
England a local bred generation may result in August 
or September, but there is practically no evidence 
of the survival of this butterfly in north and central 
Europe from one year to the next Another remark- 
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able fact ia that there is at present little or no evi¬ 
dence erf any return movement towards the south in 
the autumn. 

The common Large Cabbage White butterfly is 
also a migrant, particularly in central Eurojie, where 
about July large swarms seem to originate either in 
Scandinavia or on islands in the Baltic, and fly south¬ 
ward through Germany in clouds like snowstorms. 
Some of these flights deviate to the west and may cross 
the North flea and appear on the eastern shores of 
Great Britain. 

Similar flights ooour in all parts of the world ; West 
Africa, East Africa, South Africa, India, Ceylon. 
Centnd and South America, and Australia, all have 
thoir migrant butterflies. The sight of hundicds of 
thousands of butterflies passing a point steadily m a 
fixed direction day after day is one never to be for¬ 
gotten. Mr. Williams stated'that in East Africa he has 
Been a ‘ skipper ’ butterfly flying to the south on every 
fine day for more than six weeks, in numbers which 
reached ft maximum of more than five hundred i>er 
minute on a 22 yards front. On another occasion at 
the same station there were simultaneous flights of 
two different species of butterflies going on in exactly 
opposite directions for nearly a month, each species 
keeping strictly to its predetermines! path. Further, 
on one day while these two flights were going on, there 


was a third flight of millions of locusts moving diagon¬ 
ally across the other flights and not in any way inter¬ 
fering with them. 

Noting is yet known of the reasons for these move¬ 
ments or of the factors which determine the direction 
of flight. It can, however, be stated quite definitely 
that the insects are not blown by the wind. Examina¬ 
tion of a large number of records show tliat the flights 
are as often directly against the wind as with it, and 
may cross it any angle. 

Butterflies in migration appear to have an urge to 
fly continuously in one fixed duection ; they appear 
to be conscious of that direction and mako every offort 
to keep to it in spite of the disturbance due to wind 
and the presence of obstacles m their path. They 
usually avoid small obstacles by flying over them, or 
more rarely round them, but have been Been beating 
themselves against the wall of a house or entering open 
windows. Effoits to keep to the desired path have 
often boon observed, and they have been recorded as 
flying through railway tunnels or m at one side and 
out at the other of partly const meted buildings, rather 
than dejiart from it. 

Similar movements occur in many spocics of moths, 
but information about them is much more difficult to 
obtain, owing to the fact that the majority of these 
migrations take place at night. 


Fishing Methods of the Maori.* 


rPHERE apjwa.ru hitherto to have been little mformn- 
tion placed on record concerning Maori fishing 
methods and devices. Mr. Elsdon Best's monograjih, 
in which every aspect of Maoii fishing activity is 
clearly and fully described, is therefore a welcomo 
addition to the scanty literature which already exists 
Fishing ojieiations in all the countries of the woild 
have connected with them many strange beliefs, 
weird superstitions, and quaint ceremonies to cele¬ 
brate special occasions such as the launching of a new 
boat or the first (lip of a new net. Fishing in Maori- 
land was no exception to the rulo. and many strange 
and interesting rites and usages connected with the 
craft are described. Many of these have their counter¬ 
part in other lands ; a few seem to be peculiar to the 
Maon. 


Sea fishing was considered by the Maon to lie 
essentially a task for men. The boats, however, were 
almost invariably met by the women, to whom the 
entire subsequent care of tho catch was left. Women 
also wore expected to collect shellfish and allowed to 
take part in the capture of small fresh-water fish, but 
eel-fishing was confined entirely to men. 

The most useful and interesting part of the bulletin 
is the section dealing with fishing implements, their 
manufacture and use Where the conditions were 
suitable, nets of various kinds were mainly used, 
chief among them being a kind of giant seine which 
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might be anything up to 1000 yards in length. Tho 
making of such a net, the inateual of which was un- 
scrajied flax, was the woik of all the inhabitants of a 
village and was made use of to benefit all the jjart 
proprietors of it. These nets wore five to six feet in 
depth, provided with sinkers along the bottom and 
floats of very light wood (instead of tho usual cork) 
along the top. A jKiint of unusual interest about these 
seines and the othei nets of the Maori is that so far 
back as can be traced, the knots used for making the 
meshes were exactly the same as those of our own 
European nets. How this knot came to tie discovered 
and adopted in net-making by jieoples anil tribes all 
over tho world amongst whom intercommunication 
must have boon impossible is a nddlo yet to bo ex¬ 
plained. 

In addition to the great seines, many smaller nets 
wore employed, including diag nets and set nets, but 
no mention is made of duft nets. Those do not 
anjiear to have been usod in Maonland. Line fishing 
also was largely practised, especially along rocky 
coastlines where drag-nets could not be employed. 
Wood, bone, stone, and shells were all used by the 
Maori in the manufacture of fish hooks. When 
Europeans arrived in the country, however, the 
natives soon learned tho advantages of metal for tho 
making of such implements 

The bulletin is attractively pioducod and well 
illustrated, but appears to suffoi slightly fiom the 
fact that the author, ajiart from his researches in 
producing this work, seems previously to have had 
little intimate contact with fishermen and flshones. 


Recent Work 

the present time considerable attention is being 
paid to these familiar wild flowers, comprising the 
genus Ranunculus, the largest one in that attractive 
family the Ranunoulacete. Parkin has in recent years 
(Annals of Botany 42; 1928) emphasised the fact that 
in this genus two distinct types of petal occur- one 
yellow and glossy, typical of the common buttercups 
of our fields and meadows; and tho other, white 
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(occasionally yellow or even red), with a mat surface, 
exemplified only in Great Britain by the water 
buttercups (Batraolnum section). The former type 
of petal is probably unique among flowers, possessing 
peculiar structural features, one of which is the large 
amount of starch contained in it and restricted to 
the part that is glossy. It is suggested that this 
large genus might be conveniently and perhaps 
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also phylogenetically divided into two sub-genera— 
one containing the glossy and the other the mat 
petailed species. 

Marsden-Jones and Tnrnll are collaborating in a 
genetical study of this gonus, and last year they 
published a preliminary account of their results 
with the two common buttercups, Ranunculus 
aens and li. btdbosus (J<rur. of Genetics, 21, abstract 
in Nature, 124, p. 928). One of tho most interesting 
points connected with these species is the occurrence 
of plants functionally only female. Reference to 
these was made in tho correspondence columns of 
Nature last year (123, pp. 568, 798, and 911). 

A Japanese botanist, M. Kumitzawa, has this year 
published tho results of las morphological and ana¬ 
tomical study of tho species of Ranunculus occurring 
in his own country (Jour. Faculty of Science, Uiuv. 
Tokyo, Botany 2, pt. 3) The island empire of Japan 
is sometimes regardod as the eastern countcrjiart 
of the British kingdom, and m keeping with this it 
so happens that the number of specios (sixteen) 
found there is about equal to tho number usually 
recognised in Britain Furthermore, as in the 
British floia, the only spocies that have not yellow 
and glossy petals are white water buttercups. 

Two endemic species prosont interesting vegetative 
features. Ranunculus Zuccartni has root tubers 
suggostive of those of the Lesser Celandine (R 
Fxcarui). Ranunculus flagdltfolius lias filiform leaves 
inonocotyledonous m appearance. Evidence is 
brought forward to show that theeo foliar organs 
have ovolvod through the transformation of the whole 
of an ordinary loaf and are not merely modified leaf 
stalks (pliyllodcs). 

The main part of the paper is taken up with 
vasoular anatomy Interesting points in connexion 
with tho oiidodormia arc deecnbod. There is a 
marked tendency in the atom to closed bundles of 
tho monoootyledonous typo. 

From the motphologtcal and anatomical point 
of view Ranunculus sccleratns, a widely distributed 
species and fairly common in Britain, is regarded 
probably as one of the most primitive members of 
the genus. 


Autumn-sown Cereals. 
rpHE choice of a good variety of cereal may make 
A a difference of more than twenty per cent in a 
farmor’s letums, and yet tho crop will cost him no 
more to grow For this reason the National Institute 
of Agricultural Botany, Cambridge, has issued a 
number of recommendations, based on careful trials at 
a number of stations, as to varieties of cereals suitable 
for autumn sowing. Those do not necessarily apply 
to tho north of England, but may be accepted with 
confidence in other districts. 

Tho reaction of different varieties of wheat to 
diseases such as foot-rot or whiteheads is as yet far 
from complete, but thore is no reason to believe that 
any one variety is markedly more resistant or sus¬ 
ceptible to them than another. As regards winter 
hardiness, it should be borne in mind that other 
factors besides frost resistance are important in Eng¬ 
land , and that on the whole, Scandinavian and Dutch 
wheats are less adapted to our conditions than such a 
variety as Squarehead's Master. The value of change 
of seed is still a vexed question, but there seems no 
evidenoe (given equal purity and germination) that 
foreign-grown seed is preferable to stocks of the same 
variety grown in England. 

Wuhdmina or Victor are the most trustworthy high- 
yielding varieties on soils in good condition ; Yeoman 
or Yeoman II possess unique bread-making quality 
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and are the varieties to grow on the richest soils or 
under intensive manuring; Little Joss should be 
chosen for the lighter wheat soils, particularly in 
Norfolk, or where fortility is low ; Iron III, though 
loss trustworthy than Wuhehnina and apt to develop 
rust, like Wetbull’s Standard, finds a place on heavy 
soils. Rivett, or Blue Cone, probably outyields all 
other varieties on heavy noils in the south of England, 
and Squarehead's Master stands by itself in its adapta¬ 
bility to all sorts of conditions and the regularity with 
which it gives a certain crop. 1 

Orey Winter is the only really trustworthy variety 
of oats, but its weak straw is a serious disadvantage. 
If strength of straw is an essential point, block-grained 
Bountiful is suggested. There is no winter-hardy 
white oat on the market. As regards barley, the 
ordinary six-row winter variety gives a satisfactory 
crop, but the grain is not of malting quality. However, 
although none of the malting barleys are winter- 
hardy, l’lumage Archer and Spratt Archer can usually 
be grown successfully, if oxposed situations and badly 
dramed soil are avoidod, aud whon autumn-sown, out- 
yiold similar spring-sown crops. Anyono wishing for 
fuller particulars is advised to write to tho National 
Institute of Agricultural Botany at Cambridge. 


University and Educational Intelligence. 

Bihmi noham. —The colobration of the jubilee of 
Mason College and the thirtieth anniversary of the 
granting of a charter to the University commenced 
on Oct. 13. The Cliancellor, the Viscount Cecil of 
Chelwood, in the course of his address, referred to the 
foundation m 1880, by Sir Jnsiah Mason, of Mason 
College as a college of science and technical knowledge 
for Birmingham, at a cost of £200,000. The College 
tiecarae the University in 1900, and tho first principal 
was Sir Oliver Lodge, who was present at the celebra¬ 
tions. The honorary degree of doctor of laws was 
conferred on the following, among others : Sir Henry 
Hariciw, Sir William Hardy, Sir Thomas Lewis, and 
Dr. F. E Smith. 

Cambridge.- At Trinity College, J. W. Brunyate, 
L. H. Cray, and R. E. A. C. Paley have been elected to 
fellowships. At Corpus Christi College, Dr. O. 8. 
Carter, formerly lecturer in zoology in the University 
of Glasgow, has been elected to a fellowship. 

The John Win bolt Prize has been awarded to 8. 
Steele, of Christ’s Collego, for a dissertation on 
“ Chemical Changes in Fuel-air Mixtures in on In¬ 
ternal Combustion Engine during Compression”, 

London,— Two courses of advanced lectures have 
been arranged in the Faculty of Engineering at King's 
Collego. Mr. T. G. Rose is giving three lectures on 
“ Management ”, on Tuesdays, beginning Oct. 21; and 
Col C. H. Bressey, Chiof Engineer, Roads Department, 
Ministry of Transport, will deliver three lectures on 
“ Modem Road Construction ", on Tuesdays, beginning 
Nov. 11. Particulars can be obtamed from the College. 

Manchester.— Tho Council has accepted with 
regret tho resignation of Prof. O. T. Jones, who has 
held the chair of geology and the directorship of the 
Geological Laboratories since 1919. Prof Jones has 
been elected to the Woodwardian chair of geology 
in the University of Cambridge, and will vacate his 
Manchester appointment in Deoember. The Council 
has also accepted the resignations of Dr. John Walton, 
senior lecturer m botany, who has been elected to 
the Regius chair of botany in the University of 
Glasgow, and of Mr. L. J. F. Brimble, lecturer in 
botany. 
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Dr J H Fraser (Johns Hopkins) haa been appointed 
lecturer in mathematical physios. 

St Andrews —At the graduation ceremonial on 
Oct 10, the honorary degree of LL D was conferred 
upon J A C. Kynoch, emeritus professor of mid 
wifery, University College, Dundee 


Applications are invited by the Zoological Society 
of London for an aquarium research fellowship for 
three yean, of the annual value of £350 The success 
ful applicant will be expected to do research in con 
nexion with aquatio life, principally m the laboratory 
attached to the Society’s aquarium, under the general 
ad vice of some naturalist appointed by the oommittee, 
and to report quarterly to the oommittee on the pro 
gr o ss of the research Applications should be ad 
dressed to Sir Peter Chalmers Mitchell, Zoological 
Society, Regent's Park, NWS, and received on or 
before Nov 3 

An arrangement has existed for the past six years 
whereby, when a candidate for a Higher National 
Certificate m Mechanical Engineering at the termina 
tion of an advanced course includes a specialised 
automobile engineering subject in his final examine 
tion, the signature of the president of the Institution 
of Automobile Engineers can be added to any 
certificate awarded This arrangement haa now been 
extended to ordinary certificates awarded at the 
termination of senior part timo courses Applioa 
tions should be addressed m the first instance to the 
Board of Education 

Tjik following research fellowships are open to 
members of the British Federation of University 
Women -A Senior International I ellowship (offered 
by the International Federation of University 
Women), value £250, an American International 
Fellowship (offered by the Amenoan Association of 
University Women), value approximately £300 , a 
Caroline Spurgeon International Scholarship in Arts 
(offered by the Directors of the Crosby Hall Associa 
tion), value £100 a year for two years , an Inter 
national Residential Scholarship at Crosby Hall 
(offered by the British federation of University 
Women), value £100, and a German International 
Fellowship (offered by the German f ederation of Um 
versity Women), value approximately £100 Applt 
cation forms and regulations are obtainable from the 
Secretary, British Federation of Um versity Women, 
Crosby Hall, Cheyne Walk, S W 3 

Fob the tenth year in succession, Tnmty College, 
Cambridge, announces the offer of a Research Student 
ship open to graduates of othor universities who pro 
pose to go to Cambridge in October next as candi 
dates for the degree of Ph D The value of the 
Studentship may be as mueh as £300 a year if the 
pecuniary circumstances of the successful candidate 
require so large a sum Applications must reach the 
Senior Tutor not later than July 1, 1931 The same 
College offers, as usual. Dominion and Colonial Ex 
hibitionx to students of Dominion and Colonial um 
vecsities These Exhibitions are of the titular value 
of £40, but their actual value is suoh sum (if any) not 
exceeding the titular value as the College Council may 
from time to time hold to be justified by the ex 
hibitioner’s financial circumstances, and the Council 
has power, if it sees fit and if funds are available, 
to award an additional payment Candidates must 
apply through the principal authority of their um 
versity, and applications should reach the Sailor 
Tutor (from whom further particulars may bp ob 
tamed) by July 1, 1981 
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Historic Natural Events. 

Oct 19,1800 Hailstorm in Bedfordshire—During 
a violent thunderstorm m Bedfordshire, hailstones 
fell, shaped like oblate spheroids, six to rune inches in 
circumference 

Oct 19, 1917 Unexpected Upper Winds—A fleet 
of thirteen Zeppelin airships attacked London on 
Oct 19 in weather conditions which appeared settled 
Owing to the unexpected development of a baro 
metric depression, however, a very strong cold north¬ 
east wind sprang up at some height above the ground 
Fog and cloud prevented the raiders from determining 
their position, and they were earned southward over 
Franoe, where they were discovered The motors 
being handicapped by the intense cold, the greater 
part of the Zeppelin fleet was destroyed 

Oct so, 1743 Hurricane at Port Royal —A furious 
hurricane began at 6 r m at Port Royal Jamaica 
Many houses were blown down but most of tho 
damage was done by the sea, whioh rose many feet and 
deatroyod all the wharves, while the streets were several 
feet under water Out of 105 ships m tho harbour 
only one redo out the storm and a great number of 
marines were drowned The hurricane was followed 
by a pestilence which caused still greater loss of life 

Oct 22 25, 1805 Trafalgar Gales After the 
battlo of Trafalgar violent south westerly galos blew 
on the south west < oast of Spain and it proved impos 
Bible to got tho majority of the captured French and 
Sjianish ships into Gibraltar 

Oct 33 34, 1934 Typhoon off Coast of Annam — 
A typhoon of exceptional violence, accompanied by 
torrential rains and a storm wave, travelled along the 
coast of Annam, t ausing floods, loss of harvests, and 
great damage to buildings, roads, bridges railways, 
and telegraph lines The regions whic h suffered most 
were the provinces of Kinhoa and Song Ba 

Oct 34,1847 Aurora Borealis—A brilliant display 
was observed from London on tho night of Oct 24-25 
As described by J Olaisher, it began with a bright red 
streamer in the north west at 0 30 P m but was not 
well developed until 9 65 p m , when a pyramid of red 
and orange light appeared in the north west, 5° m 
diameter at the base and rosombling tho glow from an 
immense conflagration At 10 ph tins had become 
deep crimson and a similar one had formed to the 
east north east, these two pyramids forming the 
boundaries of a fan shaped mass of vibrating silvery 
columns converging to a point a few degrees south of 
tho zenith About 10 20 pm tho moon, whioh bad 
been shining from a cloudless sky, was suddenly 
surrounded for a few minutes by a fane corona, with 
concentric onolos of grey, violet, green, and red boon 
after 11 15 a bright arch appeared extending from 
north west to south east, with flickering streamer* 
both above it and below it This continued until 
1 m There were magnetio disturbances at Green 
wioh on Oct 22 and 24 

Oct 33, 1665 Gals in London —There was a 
violent rale in London with much rain It is stated 
in the Phtloeophteal Traneactwn* that during this 
storm the barometer stood at 28} m , and that on the 
evening of Oct 20 it descended nearly to 27} m 

Oct 35, 1859 Royal Charm Storm —During a 
terrible storm the Royal Charter was wrecked on the 
ooast of Anglesea, with the loss of nearly five hundred 
lives This disaster led directly to the establishment 
of a meteorological service in England and to the issue 
of gale warnings by Admiral FitzRoy In the same 
storm the Great Eastern narrowly escaped destruction 
at Holyhead, while Stephenson’s viaduct at Penmaen- 
mawr was earned away, the old Cham Pier at Brighton 
was destroyed, and great damage was done to the 
railway on the beach below the cuffs at Dover 
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Societies and Academies. 

Pams 

Academy of Science*, Sept 8—W Vernadsky 
The radium m aquatie organisms The amounts of 
radium in different species of Lenina growing in 
lakes containing known amounts of radium have 
been determined The concentration of radium m 
the living plant is 100 600 times that present m the 
water The amounts of radium vary considerably 
with the species of Lemma, and this variation does 
not depend on the weight of the individual plant 
The question as to what is the function of radium in 
the vital processes of Lemma still remains unanswered 
—Auguste Lumiire and time R H Grange The 
protective action of cholesterol against shock caused 
ny flocculates The facts cited prove that injections 
of cholesterol protect the animal (rabbit) against 
shocks of the anaphylactic type—Joergen Rybner 
Nomograms for transformations between rectangular 
and polar co t nlinate* and for complex hyperbolic 
functions —Cl Chevalley The theory of normic 
residues Radu Badesco T oganthmic solutions of 
an integral equation Luca Tecdonu A partial 
differential equation which occurs in the problem of 
average F Charles and J Flandrm C ontnhution 
to the study of Cretaceous soils m the north of 
Anatolia (Asia Minot) P Fallot A Mann and 
M Blumenthal The limestone cham of the Spanish 
Rif betwein Xauen and oued M ter Th Bidler 
Chatelan The [ olysynthotic quaternary glacier of 
Monti Simbruini ((tntral Apennines) The causes of 
its extension The author com hides that in the 
Ajicnnmes in sj ito of the altitudes being lower than 
the Alj " the quaternary glaciers could have reached 
dimensions comparable with those of Alprno glaciors 
this be mg due to the heavy rainfall which has always 
characterised theso ranges Julei Amir Die dia 
phragm oiigin of respiration Angelo Migliavacca 
Tho lipochrome interstitial cells of the uterus 
Rdmy Collin and Pierre Florentin The growth of the 
nuclei in geometrical progression in Lu wenthal s 
gland Mme Y Khouvine B Aubel and L Chevillard 
The mechanism of the transformation of pyruvic ac id 
mto lactic acid in the liver 

Genlva 

Society of Physic* and Natural History July 3- 
H Decker Systtm of organic combinations The 
author has constructed curves permitting the pro 
die tion of the jsnsible combinations , carbon and 
hydrogen arc plotted on rectangular co ord mates 
1 or the more complex c ombinations he < orahines 
several networks with a parallelogram mesh such 
that all ttossible combinations And their place at the 
nodes of a parallelepiped mesh R Cherbuliez and 
G da Mandrot The disaggregation of casern m 
acetamide By heating casern in acetamide a true 
depolyraensation of the casein can be brought about 
without the chemical intervention of a foreign sub 
stance TTus depolymensation is aocompaiued by 
a profound modification of the original molecular 
edifice, but does not destroy the groupings whioh give 
on hydrolysis the amino acids characteristic of the 
original proteid —A Georg The determination of the 
constitution of the disacchandes by the method of 
methylation and its application to Fischer s iso 
maltose By this method, the author deduces two 
possible constitutions for i*omaltose , either that of 
a 6 a glucoside (1 6) glucose (1 0) or that of a 5 gluoo 
side (1 6) gluoose (I 5) The first appears to be the 
more probable—Eugene Pittard and Juan Cornu 
The oondylo diaphysary angle (angle of divergence) 
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of the femurs of Bushmen, Hottentots, and Ortquas 
The authors find difference* between the averages for 
the two sexes and others between the nght and left 
sides These differences are not the same in the 
Hottentots and the Gnquas, granted a common 
origin, these differences may perhaps be attributed 
to the mode of life 

Lasmoiuo 

Academy ef Science* {Comptee rendu*. No 1, 1930) 
—F Loewinson-Lasting A contribution to the petro 
graphy of Kamtchatka Analyses of a Bones of 
specimens of lavas from Kamtohatka are given, 
most of the lavas are characterised by the presence 
of basic plagioclase phenocryste, of basaltic hornblende, 
and by vitrophyno texture, lavas containing 
pyroxene are rare—I Vinogradov The least 
primary root —I Medvedev The problem of bios 
The question as to whether yeast cells can develop in 
an artificial medium without living elements in it, 
has been decided by various authors differently 
This difference is due to neglecting the possible 
osmosis of physiologically active substances (bios) 
from the yeast cells themselves mto the medium 
Removing the substances bo diffused by quick washing 
proved that they play a very important part in the 
development of yeast in an artificial medium —N 
Dneproviky The fundamental systems of the 
decimation of stars 

Comptee rmdua (No 2, 1930) —A Tchitchibabin 
(1) Non tanning substances in the extract from the 
rhizome of Snjnfroga (Brrgmt l) craestjolta (2) 
Arbutine Both the rhizome and the leaves of & 
cr iMtfolta contain up to 10 per cent of tho diy weight 
of the gluoomde arbutmo which has so far been 
known only in the plants of the family 1 rieacoie and 
m Pi/rola —(2) Non tanning substances of btatxce 
(1) Myncetme A species of Statu* from Turkestan 
was found to contain up to 1 pel cent of the gluco 
side mynoetine —A Tchitchibabin and N A Preo- 
brazheniku The synthesis of the pylopio acids and 
the strut ture of the pylocarpine—N N Jakovlev (1) 
Ihe genus Petschoracrxnus and the transition from the 
tilt yc lie crmoida to the monocyclic ones A senes of 
specimens of Petechoracrtnue exhibited a complete 
transition from the monocyclic to the dioycho type, 
and the use of this character for tho separation of the 
two sub classes appears not to beiustified —(2) lhe 
primary pores of Cyetoblaetue The madroponte of 
C kokmt is kidney shaped perforated and placed 
over the three interradial platen On the concave 
side of the mad re ponte there is an orifice which must 
represent tho gonopore E Perepelkin (1) The altera 
tion of the rotation of the sun with the height 
Prominences in different layers of the sun s atmo 
sphere rotate with the same velocity —(2) The sejiara 
tion of velocities of different gases in the prominences 
—J Medvedev The theory of the simultaneous action 
of the external factors on the yield of crops A method 
is offered for the calculation of the optimum combine 
tion of factors 

Rom 

Royal National Academy of th* Lincet, May 4 — 
E Paternd The origins of stereochemistry So long 
ago aa 1869 Patemo proved the existence of two 
isomeric compounds of the formula C,HC1, and 
attempted to explain their isomerism by means of 
special structural formula —F Zambomni and Silvia 
Reitaino Double sulphates of rare earth and alkali 
metals (13) Sulphates of praseodymium and am 
monium In addition to the oompound, Pr,(SO.),, 
(NH,)* SO, 8H,0, described by von Scheele in 1898, 
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these sulphate* form the anhydrous double com¬ 
pound, Pr,(SO.)„ 5(NH 4 ),S0 4 , which la stable at 25° 
m contact with solutions containing from 63 to 80 
per cent of ammonium sulphate and from 0 2 to 0 6 
per cent of the praseodymium salt The cryatallo 
graphic characters of this double salt are described — 
3 French The non existence of the 4 nappe de 
1 Embrunais ’ in Italian territory, indicated to the 
south of Mont Blanc m a geological map by L4on 
Moret —F Zambonmi and A Ferrari The identity 
in crystalline structure of the oancnmte of Monte 
Somma with that of Mias The recent and most 
satisfactory analyses of oancnmte indicate the for 
mula, 3(Na„ Ca)Al,Si,0,(Na„ Ca)CO„ with a slight 
excess of carbonates and a vai table proportion of 
water—Giulio Bemporad The significance of the 
principle of the anthmetio mean—R Caccioppoll 
A general theorem on the existence of unit elements 
m a functional transformation —M Brelot The 
integrals of (l)Au>=c(Af)u(Af) (c^o) m the neigh 
bourhood of a smgular point 0 of c(Af) —Enrico 
Volterra The deformation of an elastic medium due 
to a small displacement of an immersed rigid sphere 
B Caldonazso Plane irrotational motions of per ft* t 
liquids in the presence of a movable disc —A Conuglio 
A further exception to the Kutta Joukowski theoiem 
The case of Joukowski s jnsciform obstacle with a 
single ouspidal point, is considered — Luiss Pelosi 
A new demonstration of a theorem of Painlovo 
Levi Civita on dynamic equations —Anna Eredia 
The (oefflcient of persistence of rainy days ihc 
probability of the occurrence of rainy days singly or 
in gioups was studied for Hamburg (1870 1900) by 
Growmmn, who, on the assumption that tho various 
groupings were equally probable, derived formula* 
for calculating the mean number of rainy days out of 
two thiee, or mote consecutive days The values so 
calculated did not however, agree with observations 
made over a considerable number of years a result 
which was recently confirmed by Besson in tho case 
of Pans, and by Domingo y Quilez in that of Saia 
gossa F or Rome, the author finds that the coefficient 
of jiersistence of rain vanes throughout the year tho 
maximum being m March and the minimum in July 
The coefficient of piobability of rain increases with 
increase in the preceding number of wet days up to 
five in the case of Saragossa and to four in tliat ot 
Rome —E Segri Intensity of the lines in tho Raman 
effects of diatomic molecules The quantum rnoch 
anioal formula for the intensity of the Raman linos 
for tho molooule O, is explained and is found to 
furnish results m good agreement with the export 
mental valuos —B Rossi The action of the counter 
tube of Geiger and Muller —G Racah Ail ex 
ample of the quantistio treatment of an interference 
phenomenon —A Ostrogovich Investigations on 
y tnaxines synthesis of phenylammohydroxy 
tnazine This compound may do synthesised by the 
interaction of benzamidine hydrochloride on guauyl 
carbamide acetate, and it seems likely that other 
aminohydroxytnazines may be similarly obtained 
A Debenedetti The determination of plagioclases 
by measurement of the angles of extinction m the 
zone normal to (010) —Giulio Cotronei and Aldo 
Spinto Zoological constitution and grafting (3) 
New experiments on Anura and Urodeles -M Cornel 
Studies on parathyreopnve syndrome (2) Proven 
tive action of irradiated ergosterol in excessive doses 


Linnean Society of New South Walea, July 30 — 
J R Malloch Notes on Australian Diptera (26) 
This paper contains (a) additional notes on Ortalids, 
Sapromyxidn, Cluaioidids, and Neottiphilida,,(6) a 
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revision of the Callipliond subfamily MetopuniB, and 
(e) some notes on Empidid®, with a key to the sub¬ 
families Thirty species are dealt with, fifteen of 
which are described as new Three genera of Meto 
pimse are also described as new Keys are given for 
separation of the genera of Motopunee and species of 
Tapngatter, MxUogramma, and PtotomiUogramma — 
Rev H M R Rupp Notes on the autumn orchids of 
the bouth Maitland ooalfielils Notes on nine species 
of Ptrroatylxa and Actanthtia exsertus One speoiea of 
Pterostylts is described as new —A A Lawson The 
origin of endomism in the angiosperm flora of Australia 
Ihis paper gives the author s observations on the 
sterility of various members of the Proteaoee and 
Myrtaceae The percentage sterility of the pollen is 
very high m some types, amounting to aa much 
as 05 per cent The pollen sterility is generally asso 
ciated with low seed output The view is expressed 
that tho sterility of the pollen is the result of natural 
hybridisation 
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Professional Registration 

SIGNIbK ANT ftature of professional life in 
pout War h urope to which the ( ommittee 
on Intellectual (o operation of the Loagut of 
Nations has sevtral turns directed attention is the 
tr.ndi.ncy of professional workers to organise thorn 
selves m defence associations and frequently to 
attempt to establish a register of those qualified 
to practise atoompamed by legal restriction of 
professional practice to such jiersoiis The ease 
of tht accountant against whieh a Depart 
mental Committee has reecntly reported is the 
latest m sequence of a senes of unsuccessful 
attempts to establish sueh registers in Britain 
Rcstnetivc registration was granted to the pro 
fession of dentistry m 1021 An auhitects regis 
tration bill was unsuecessfullj introduced into the 
Houso of Lotds m November 192H and a similar 
attempt to obtain ngistiation ot opticians proved 
abortive m 1027 strong opposition being displa>td 
in the House of Commons by the medical piofession 
In the profession of sennet Jiko tendencies are to 
be discovered notabH in tho profession of chemistry, 
and it is probably large Iy tho anomalous position 
in which the chemist finds himsi If m C.reat Britain, 
where the title of chemist IS already restricted by 
law to the pharmacist that has delayed the presen 
tation of a bill before Parliament The Pharmacy 
Bill which w as presented to Parliament by certain 
private members in 192J although it proposed to 
restrict the title of chemist to persons registered 
by the Institute of ( htmistry was drafted with 
out consulting the professional organisations of 
c hemists such as the Institute of (hemistrv and 
the British Association of Chemists and did not 
represent a professional movoment for legist ration 
While such attempts have m some eases proved 
pn matures from various causis they indicate a 
tendency towards a definite change in the social 
structure of the country To tho more artificial 
system of political parties tho growth of professional 
organisations like that of tho trades unions opposes 
an occupational organisation sinular to that of the 
medieval guild system It is not of course con 
tended that untd recently professional organisation 
has not existed or that professional registration has 
not been tried What is new is the expansion m 
tho numbers of scientific workers and the growth 
of the professional spirit Such workers have 
almost inevitably contrasted their own position 
with that of members of tho medical profession, 
and the development of the medical profession since 
the passing of the Medical Act of 1858 has proved 
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a powerful stimulus to other and younger professions 
to seek similar lines of development as they become 
sufficiently numerous or important In the field 
of science the activities of the Association of 
Scientific Workers and of the British Association 
of Chemists illustrate this tendency The former 
has debated the formation of a General Scientific 
Council and the institution of a Scienoe Act while 
the latter has recorded among its definite objects 
the legal ro lefimtion of the term chemist and the 
formation of a legal register of all who are qualified 
to practiso chemistry 

The newer branches of the profession of science 
however in contrast to the older professions of 
medicine and law suffer the handicap that their 
members are rarely m direct relation with the 
pubho but are mostly th( mselves employed persons 
and this factor constitutes a mam difficulty in a 
movement towards registration 

There are two mam obstacles to the activities 
of both these organisations The Association of 
Scientific Workers is handicapped by sectionalism 
among scientific workers and the absence of real 
co operation between different branches of scienoe 
In particular the Association has not yet received 
any f ill measure of support from the most numerous 
class of scientific worker at the present time—the 
chemist—probably in consequence of the relatively 
highly orgai lsed position of the profession of 
chemistry Indeed while there is a profession of 
ohemistry it is doubtful whether wo can speak 
with as muoh truth of a profession of science The 
British Association f Chemists whilo not altogether 
free from the handicap of lack of co operation 
between different branches such as the consultant 
or analyst and the industrial chemist finds a mam 
obstacle to its progress in the question of title and 
the existence of the Pharmacy Acta In a memo 
random upon the questions submitted by the 
Departmental Committee on the Poisons and 
Pharmacy Acts the Council of tho Pharmaceutical 
Society recently reoognised that other persons than 
those registered under the Pharmacy Acta practise 
chemistry in its different branches without statutory 
recognition While persisting m the view that the 
title chemist could not be relinquished by pharma 
outs the Council suggested that the creation of a 
register of chemists in whioh persons registered 
under the Pharmacy Acts took their place as phar 
maoeutical chemists would overcome the difficulty 
The suggestions as to the means of producing such 
a register are left to the Initiative of organisations 
representing chemists Such an inclusive register 
might well remove the immediate difficulty but the 
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drawbacks to a register including the members 
of two entirely distinct professions are obvious 
Alternative titles have been suggested and the 
term chemical practitioner adopted by the 
British Association of Chemists although cumber 
some has found some support When however 
a sufficient volume of organised support for the 
registration proposal u forthcoming from the 
profession of chemistry the question of title is 
unlikely to prove a permanent obstacle 

Even the failure of movements towards pro 
fessional registration may indicate or emphasise the 
conditions essential for success Primarily the 
desire for professional registration arises from a 
belief among members of a profession that such a 
step would result in an improved status and eoono 
mic position for the members of that profession 
Whde such aims are justifiable they would not be 
accepted as a mam reason for closing the profession 
It must be shown that tho enhanced status by for 
example increasing the efficiency of tho services 
ren lored wc uld be an industrial or pubho advantage 

Although formed largely to defend tho economic 
interests of their members and to fill a definite gap 
among the existing organisations of suonce the 
Association of Scientific Workers and the British 
Association of Chemists have never pursued a 
narrow policy but have endeavoured to awaken a 
wider sense of pubho responsibility among scientific 
workers and aocure their fuller participation m 
public affairs Although tho latter body is still 
registered under the Trade Union Acts neither 
organisation has ever shown any tendency to associ 
ate itself with the militant Bide of trades unionism 
Trades unions have their own value m the present 
structure of industry and scientific professional 
organisations deeply imbued with a spirit of servioe 
might well exercise an influence out of all proportion 
to their numerical strength given the right oppor 
t uni ties of contact 

As it is in such newspaper references as are 
made to the activities of either the Association 
of Scientific Workers or the British Association of 
Chemists there is a tendency to stress unduly their 
material or eoonomio interests and to ignore their 
wider aims The two are however inseparable 
No branch of scienoe can render its full semoe to 
the State whilst its members are relatively handi 
capped in status or pay First class work or the 
necessary proportion of first class men cannot be 
expected as the result of second or third class 
treatment On the other band any great improve 
ment m such respects can only oome as sowatafio 
workers suooeed in bringing home to the general 
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public (heir wider aim and educating the oom 
xnuiuty m the value and place of pure science 
Under present conditions both these aims are of 
urgent importance We have alluded recently to 
the dearth of first class recruits for pure research 
It is equally important to the community that 
Bcienoe should assume a fuller share of responsibility 
for leadership and take a much wider part in public 
affaire The relation between the scientific worker 
and the control and ordering of the lifo of the 
community under the impact of appbed science 
presents a difficult problem for democracy Some 
of the most oomplex situations confronting states 
men to day can be traced directly to the indifference 
of those responsible for the discoveries of science 
to the consequences attending their utilisation 
Scientific workers have been so absorbed in the 
progress of thoir researches that they have fre 
quently neglected to take thoir share in assisting 
the control of forces which have been released by 
their work This is the point on which Prof 
Zunmem and other workers in the field of intol 
lectual oo operation insist and tho widor recognition 
to day of the importance of a right relationship 
between science or learning and leadership is 
largely due to thoir efforts 

Those scientific workers who have most dearly 
envisaged the contribution which science can make 
to the security and welfare of tho State and 
who are eager to sec scientific workers taking 
full responsibility in the community are among 
the most convinced supporters of the movement 
towards professional registration Tho professional 
organisation which must precede registration offers 
some prospect of counteracting the political 1m 
potency of soienoe in Great Britain The publicity 
which such a movement requires and obtains serves 
to give a much needed platform from which the 
services the chemist or other scientific worker 
renders to the community can be broadcast Tho 
influence of science on public affairs as well as upon 
industry is now so profound and so rapidly in 
creasing that in most branches of science an effective 
case could probably be presented for registration 
as m the public interest The fact that the 
benefits of registration accrue dowly—a space of 
anything up to fifty years is required to eliminate 
from the register the lesser qualified persons who 
must be admitted m the first instance—only adds 
urgency In a society the structure of which is 
increasingly dependent on the results of modern 
scientific discoveries, and in which ignorance or 
disregard of scientific facts can have far more 
serious oonsequenoee, measures to maintain or en 
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hanoe high standards of qualification and integrity 
m those who practise in any branch of soienoe are 
essential and demand publio support 

For another reason tho growth of professional 
organisation if not of professional registration, 
among scientific workers may prove a publio 
advantage Tho solution of many important prob¬ 
lems to day is determined by faotors which can be 
resolved by impartial and soientifio inquiry No 
forum exists from which those findings can be 
effectively made known without distortion by 
vested or political interests and from which, if 
necessary, unprej udioed public opinion can be 
organised to secure appropriate action It is at 
least possible that the growth of professional 
registration will assist m tho removal of one of the 
fundamental defects of modem democracy—the 
difficulty of securing for tho community the ad 
vantages which would result from the enforcement 
of the recommendations of an impartial tribunal 
whin its findings are not entirely in accord with 
the declared policy of any powerful party or are 
as n usually the easo regarded with disfavour 
by those whose interests are most immediately 
concerned 

The Problem of Epigenesis 

(1) Orundnss der Untunddungamechamk Von Prof 

Dr Bernhard Darken Pp vn +208 (Berlin 
Gebruder Borntraeger 1929 ) 12 50 gold marks 

(2) Die Determination der Pnmitiventwicklung erne 
zusammenfassende Darstellung der Ergebnisse vbtr 
das Deierminalionsyeschehen in den ersten Lnt 
wxcldungssiadien der 2 lere Von Prof Dr Wal 
demar fechltip Pp xn+914 (Leipzig Aka 
demische Vcrlagsgesellschaft m b H 1929 ) 85 
gold marks 

(3) Expenmentelle Zoology erne Zusammenfassung 
der dutch Versuche ermtttelten Gesetzmassigkeitcn 
tiertscher Formen und Vemchtungen Von Prof 
Dr Hans Przibram Band 6 Zoonomxt erne 
Zusammenfassung der dutch Versuche ermxttelten 
Oesetxmdssigkeiten tienscher FormbUdung {Ex 
permentelle theoretische und hteransche Uberncht 
6m einschliesslich 1928) Von Prof Dr Hans 
Przibram Pp vrn+431 +10 Tafeln (Leipzig 
und Wien Franz Deutieke, 1929 ) 40 gold 
marks 

HE question of epigenesis may be justly said to 
constitute one of the two root problems of 
zoology For if we think it out there are two mam 
things to be discovered about an animal, namely 
(1) How does it fulfil its funotions 1—in a word. 
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considered as a machine, how does it work ? and 
(2) How does it oome into being t—that is, how did 
it develop and grow 1 A subsidiary question to the 
last is If there bo such a thing as evolution, how and 
why did the powers of growth change from genera 
tion to generation 1 For, as the late Dr Bateson 
reminded us so long ago as 1894, the conception of 
evolution as the remoulding of the adult structures 
of an animal as we could alter the features of a 
wax doll by melting the wax and remodelling it, 
is an entire illusion, since the members of the parent 
spocies and of that to which it gives nse both begin 
as tiny formless germs and what is changed is the 
powers of growth Now when we begin to analyse 
growth, wl can either directly observe its successive 
phases—and this is the scope of descriptive embryo 
logy or by operating on the germ by chemical and 
physical agencies we can seek to discover the part 
which each visible element plays m tho upbuilding 
of the adult individual—and this is the object of 
experimental embryology 

How this scienco has grown since its first be 
ginmngs with His in 1874 ( Unscr Khrperform und 
die physiologic he Problem lhrer Entstehung ’) is 
witnessed by tho three splendid works which are tho 
subject of this review Each of tho three is worthy 
of unstinted praise though wo may differ from 
the authors in some of the conclusions reached by 
them, yet in each case the collection and setting 
forth of the matter is worthy of our sincere admira 
tion We hope that too long a time may not elapse 
before all are translated into English 
As an introduction to tho subject Durken'B 
manual is to be preferred, because it is concise, well 
illustrated, and includes only typical cases which 
serve to exemplify the main principles of the sub 
ject, so that a beginner can get a good grasp of these 
principles without being overwhelmed by too much 
detail Schleip s largo and well illustrated volume 
attempts to grve a more or less complete account of 
the present state of our knowledge of the subject, 
and it will for a long time constitute a classic work 
of reference Frzibram’s work—thorough and 
excellent as all his work is—is even more ambitious 
in its scope than that of Schleip, for it includes not 
only the facts of experimental embryology m the 
narrower sense, but also a considerable amount 
of tho results of Mondekan expenments It is, 
however, extremely condensed and, not being 
adequately illustrated, somewhat difficult to follow 
it seems to UB that its chief value will reside in 
its being a manual in which references to all the 
important papers on the subject can be easily 
looked up 


It must be obvious to the reader that, within the 
limits of the longest review for which space can be 
found in Nattjrb, it would be impossible to refer 
to a tithe of the new matter contained m these 
volumes, and so wo must limit ourselves to a dis¬ 
cussion of the main problems involved and to the 
attitude of the three authors towards them In 
fairness, however, it should be added that this new 
matter is almost entirely confined to an elaboration 
of subjects dealt with by the older authors suth as 
Roux, H( rtwig, Dricsch, Herbst, Boven, Conklin, 
and Wilson, and does not consist to any considerable 
extent of discoveries m newer fields The number 
of annuals the eggs of which can conveniently be 
handled and which aro tolerant of experiments is 
limited, and the same familiar figures crop up in 
successive text books of experimental embryoleigy 
After all, as Dneech has wisely remarked, the bio 
logical experimenter cannot produce life at will—he 
must wait until he finds it, and he is therefore in the 
same position as a physicist would be if he could 
only study fire when he found it in the crater of a 
\ oleano 

When we approach the analysis of the develop 
mint of tho ogg, the first question we encounter 
is whether tho organs of tho adult exist in the egg 
preformed m miniature and developrm nt consists 
essentially in an unfolding and growing bigger 
of these rudiments, or whether the egg is at first 
undifferentiated material which from unknown 
causes afterwards becomes more and more oomph 
cated and development is consequently an epigen¬ 
esis ’ This problem is the problem of experimental 
embryology , m varied forms it reappears in every 
experiment on development which has been mode 

The answer to this question given by the earlier 
experiments of Dnesch was that some eggs, such 
as those of starfish and sea urchins, consist of 
undiffert ntiated material but others like those 
of Ctenophores, show a specialisation into parts 
destined to form particular organs of tho adult 
The experiments of Wilson, Conklin, and Crampton 
proved that the eggs of Annelida and Mollusca 
belong also to this latter category To eggs of the 
first kind Dnesch gave the name of ‘ oquipotential 
systems ’, since when the egg had divided into 
eight cells any one of these was capable of forming 
a tmy larva perfeot in all details, and, moreover, 
when the egg had developed into a hollow sphere or 
blastula, any considerable pieoe of this blastula 
would round itself off and form a perfect blastula of 
reduced size, which would give nse to a correspond¬ 
ingly reduced larva On these results, which were 
a complete surprise to him, Dnesch founded his 
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theory of vitalism, arguing that if the organism 
were to be regarded as a physico-chemical machine, 
such things could not happen, for no conceivable 
machine could be divided into parts, each of which 
would function as a similar machine of reduced 
size. He inferred that there must be in every egg 
a non-material force or ‘ entelechy ’ which was 
capable of controlling the physical and chemical 
changes taking place in the germ, so as to direct 
them towards a definite end This power of 
direction was named by Dnesch ‘ regulation ’ 
This revolutionary idea of Drieseh, transcending 
the bounds of materialistic explanation, evoked the 
fiercest opposition amongst those biologists bv 
whom life was regarded as nothing more than com¬ 
plicated chemistry Yet the arguments of Dnesch 
have never been successfully met The utmost that 
can be urged against them is the assertion that, 
although we cannot explain life by physics and 
chemistry now, some day m the distant future, 
when we have made further dihoo\erics, we may 
possibly be able to do so 

Of the authors reviewed in this article, Durken 
is inclined to favour DrieHch whilst Schleip and 
Przibram oppose him, but the alternative explana¬ 
tions of the two latter authors when examined in 
detail resolve themselves into saying the same 
things that Dnesch said, in different phrases All 
three authors agree in showing that between 
equipotcntial ami specialised eggs every conceiv¬ 
able grade of intermediate exists, and that even the 
eggs of Echmvi itself are not quite so equipotential 
as Drieseh imagined. Schleip quotes the work of 
Hbrstatius as proving that when the upper half of a 
blastula is cut off, though it will round itself off so 
as to form a reduced blastula, yet this will never 
form endoderm or proceed any further in develop¬ 
ment. The vegetative half, however, when severed 
will produce a completely viable gastrula. By a 
triumph of manipulative skill, Horstatius suc¬ 
ceeded in separating the vegetative pole of a 
blastula and grafting it m vanous positions on 
another blastula in which an appropriate defect 
had been produced. He thus proved that in all 
cases development begins in the graft, and that this 
graft can change cells that would otherwise produce 
ectoderm into endoderm, in other words, act as an 
‘ organiser ’ of development 

Drieseh attributed specialisation in eggs to a 
4 premature stiffening of the cytoplasm ’ which 
prevented the 4 entelechy ’ from moulding the 
fragment of the egg into a reduced whole. 
Przibram in other language comes to exactly the 
same conclusion. He says that the formation of 
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definite organs is in all cases due to a solidifying 
of a portion of the cytoplasm, forming what he 
rails an 4 a pop] asm ’ whioh, if we understand 
him right, ho does not regard as full y alive 
In proportion as 4 apoplasms ’ are deposited the 
potentialities of the germ are successively limited, 
and the reason why the higher animals approxi¬ 
mate in their working to mechanisms is the large 
number of ' apoplasms ’ included m their make-up 
Only fluid cytoplasm is completely living and pos- 
hossob all the potentialities of the race, and Przibram 
is driven to conclude that these potentialities, so far 
as embodied at all, must he contained in the 
molecules of the cytoplasm, and that, therefore, 
these molecules constitute the real entelechy. 
Schleip similarly concludes that there must be an 
ultra-microscopic structure in the cytoplasm which, 
like a crystal, tends to assume a definite form and 
to complete itself w him a fragment is sev eml 

In making these admissions, however, it seems to 
us that both Schleip anil Przibram deliver them¬ 
selves into the hands of Dnesch For in the 
crystallisation of an inorgame substance- from a 
solution, the crystal ussumes a definite form 
because its molecules have definite corresponding 
shapes, as Sir William Bragg has taught us 
But what kind of structure, whether molecular 
or Buper-molecular, are we to envisage in cyto¬ 
plasm * When the limb of a young newt is cut 
off and the stump proceeds to regenerate a new 
limb, arc the molecules ill the stump in the form 
of infinitesimal fingers and toes 1 Moreover, when 
tho stump is cut at different levels and only the 
missing piocc is regenerated, are we to assume 
that at each level in the limb before amputation 
the molecules are miniatures of the part distal to 
them ? If we are able to swallow these fantastic 
assumptions, what are wo to say of the experiment 
recorded by Diirken in which the tail bud of one 
newt embryo was grafted into the body of another 
near its forelimb and developed into a new limb 1 
Presumably the cytoplasm of the tail bud was 
' organised ’ so as to produce the tissues of an adult 
tail. How then was this organisation so completely 
changed as to produce a limb instead 1 No wonder 
that Diirken says that in cases like this, physical 
and chemical explanations leave us completely in 
the lurch, and we must have recourse to tho con¬ 
ception of the ‘ biological field ’, an influence not in 
the living matter itself, but in the space, presum¬ 
ably the ether, around it. 

Schleip seeks to disprove Dricseh’s theory by 
pointing out that the supposititious entelechy some¬ 
times does foolish things, as in the case of the eggs 
r! 
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of Nematoda subjected to centrifugal force each of 
which produces two partial embryos instead of one 
whole one But in this objection lurks the childish 
conception that the entelechy if it exists must bo 
the embodiment of Divine Wisdom The entelechy 
is not all seeing—it is a rudimentary striving 
which reacts to its immediate environment m this 
case the apoplasm or ball of dead matter ejected 
from the egg by c< ntnfugal force 

The term organiser we owe of course to 
Spemann who wisely abstains from giving any 
chemical explanation of it In the course of his 
marvellous experiments on the newt Spemann 
showed that a ptcco of the dorsal lip of the blasto 
pore of one newt gastrula grafted on the flank of 
another would change the fate of all tho colls in its 
neighbourhood and force them to develop into a 
supplementary nerve cord anil underlying noto 
chord Ihe reviewer might humbly plead that 
exactly the same conception was reached by him 
and published in a paper which appeared m 1918 
entitled The artificial production of Fchmodorm 
larvae with two water vascular systems and also 
of larvae devoid of a water vascular system (Proc 
Roy Soc B vol 90) In this paper ho showed that 
when under tho stimulus of hypertonic sea water 
a second hydrocak 1 ud was produced m the pluteus 
it completely altered the fate of all the tissues near 
it It unfortunately did not occur to him to in 
vent the term organiser 

Of what nature is the influence emitted from the 
organiser * Hero again all physical and chemical 
analogies fail to help us If the influence were 
merely a physical or chemical force it would com 
bine with the growth forces of the organised tissue 
and what we Bhould observe would be the resultant 
of the two forces I he complete domination of one 
part by another is not a physical but a vital 
phenomenon and an instance of Dnesch s regu 
lation 

It would be a fair conclusion to draw from all 
that has been discovered m the held of embryology 
to say that m broad outline there are throe stages m 
development namely (1) Division of tho egg into 
cells—that is segmentation (2) differentiation of 
these cells so as to form the three primary layers— 
ectoderm endoderm and mesoderm (3) the action 
of portions of one layer on the neighbouring parts 
of other layers so as to form definite organs—that 
is the action of organisers 

The ultimate question however whence the 
original organisation of the cytoplasm of the egg is 
derived must now be faced The only answer 
possible is the nucleus It is true that as we have 
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seen many eggs when ready for fertilisation have 
an already differentiated cytoplasm But the oyto 
plasm of these eggs when young is undifferentiated, 
and during ripening them nuclei are engaged m 
emissions into the cytoplasm In particular the 
nucleolus has been repeatedly observed to become 
broken into fragments which pass through the 
nuclear membrane and become dissolved in the 
cytoplasm If we take such a specialised egg as 
that of the Nematode Ascarxs Bovon has shown 
that if it is subjected to centrifugal force when 
young largo portions of tho cytoplasm can bo Bhorn 
away and yet the reduced egg will give nso to a 
typical embryo To this conclusion bohloip and 
Pmbram also consent But it seems to us that a 
further conclusion follows which they have not 
clearly envisaged When differentiation of the cells 
of the blastula takes place this must be due to 
further emissions from the nuclei But the nuclei in 
these early stages of development aro all alike and 
by means of pressure experiments these nuclei 
as Hertwig has put it may be juggled about like a 
htap of marbles without altering the result More 
over so far as can be judged by the most minute 
cy tological examination they remain unchanged in 
the it essential make up throughout the whole of de 
vt lopmc nt So we reach the i onception of an inter 
miltent actum of ihe nuclei on the cytoplasm giving 
rise to successive differentiations that is stages of 
development and as it is by means of these stages 
that development is directed towards a definite end 
if there be an entelechy we may conclude that tho 
mode of its action is by nuclear emissions Ihese 
emissions are the physical correlates of what 
Uexkull in his Theoretische Biologie (1927) 
calls the Impulse to development and the distin 
guishing of which he avers constitutes the utmost 
limit to which biological analysis can go 

Comparative embryology however can go 
further and Schlcip rightly insists that exptn 
mental embryology ought to be comparative 
Ihese embryonic stages are soon discovered to be 
merely smudged and simplified forms of larval 
stages which in allied forms lead a free life in the 
open seeking their own food and combating their 
own enemies These larval forms in turn are Been 
to be nothing but modified and simplified editions 
of adult forms m the past history of the race 
Therefore m the last resort development is found 
to be due to the successive coming to the surface 
of a senes of racial memones and the entelechy 
might be defined as a bundle of such memones 
The so called Mendehan genes however con 
stitute a problem for the embryologist for the 
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oonoeption of the hereditary make up which they 
induce m tho minds of geneticists is totally at 
variance with that which the embryologist draws 
from the study of development Schloip and 
Przibram struggle valiantly to reconcile the two 
conceptions and fail Durkon alone boldly ques 
turns the validity of the whole eonception of the 
genes and points out how much it is purely arbitrary 
and theoretical If the results of a crossing expen 
ment agree with expectation based on the ordinary 
Mendehan rules then it proves the n ality of gc nos 
if the results do not agree the geneticist denies that 
it disproves them because he immediately postulates 
the action of an undiscovered gene which comph 
cate s the result The real answer to the conundrum 
was given by Johannsen, when m his latest public a 
tion deplonngthe damage and confusion of thought 
caused by the invention of tho word gene he 
states that it represents a mere superficial die 
turbance of the chromosomes and gives no insight 
into the real nature of heredity Even Przihram 
points out that X rays will produce unzahlige 
mutations and that there is no correlation betw oen 
the rays and the nature of the mutation With 
these remarks we thoroughly agree 
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Fourier s Senes 

Introduction to the Theory of bountr a Series and 
Integrals By Prof H S C arslaw Third 
edition revised and enlarged Pp xiu + 308 
(London Macmillan and Co Ltd 1010) 
20« net 

F LOP CAR&LAW S excellent book is so well 
known that it needs little general mtroduc 
tion The first edition published in 1906 was a 
work on houners Series and Integrals and the 
Mathematical Theory of the Conduction of Heat 
Ihe second edition followed in 1921 m two 
volumes The great advances in the theory of 
houners senes had caused tho earlier chapters 
to develop into a self contained book on analysis 
including much mattor on sequences and Integra 
tion in addition to the theory of Founcr s senes 
It is of this work that the present book is the new 
edition 

7 hough there has been no radical change in 
character, muoh new matter has been introduced 
In the old edition the discussion of the conver 
gence of h miner s senes was limited to functions 
satisfying Dinchlets conditions This was un 
satisfactory because the sum of two Buch functions 
need not satisfy the conditions The notion of 
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functions of bounded variation has now been 
introduced and the discussion has been enlarged 
so as to include them Perhaps at this point 
it would have been well to make clear that (as 
is proved m a later chapter on tho Riemann 
Lcbcsgue lemma) the condition of bounded vana 
tion need only be satisfied m an arbitrarily small 
interval surrounding the point at which tho con 
a ergenoe is considered The difficulty could have 
been avoided by proving the Riemann Lobesgue 
lemma at an earlier stage In passing it is perhaps 
worth while to suggest that the familiar and 
cumbious condition if r is an interior point of 
an interval (a h) m which f(x) has bounded 
variation might well be shortened to if the 
limits f(x± 0) exist absolutely The relation 
between the condition just mentioned and the 
condition if the limits f{x | 0) exist is exactly 
parallc 1 to that between absolutely and non 
absolutely convergent senes 

An account of Parseval s theorem (for a bounded 
R integrablo function) is another noteworthy lm 
provement In tho excellent chaptei on Gibbs s 
phenomenon Prc f ( unlaw records his interest 
ing diseovtry that the phenomenon was pointed 
out by one Wilbrtham of Tnmtv ( ollege Cam 
bridge more than fifty years before Gibbs s famous 
letter to Natube 

There is again an appendix on practical harmonic 
analysis and jienodogiam analysis The first 
part of this is the practical complement to the 
real variable theory of the preceding chapters 
but the latci woik is still without a counterpart 
in real variable analysis Ihe analogy between 
tho practical methods of pc nodogram analysis 
and certain results concerning almost penodio 
functions suggests a possible source for the appro 
pnatc theory 

In place of the bibliography in the old edition 
there is an appendix on the theory of seta of points 
leading up to the Lebesgue integral and its appli 
cation to Couriers senes Like all the rest of 
the book this is clearly and attractively wntten 
One can only wish that there had been more of it 
and that it had been incorporated into the book 
at an earlier stage If tho theorems on Founcr s 
senes whioh involve tho notion of measure are 
harder than those which do not they are far more 
interesting and illuminating Moreover there is 
need for an English book on the subject of moderate 
size In taking leave of the third edition we may 
express the hope that m the fourth Prof Carslaw 
will enlarge or again subdivide his book to supply 
this need 
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Scientific Nominalism. 

Ijta concepts scientifiqves. Par Hflfene Metzger. 
Ouvragc couronn6 par I’Acad&nie des Sciences 
morales et politiqucs. (Bibliothfcque de Philo- 
sophie eontemporaino.) Pp. x + 196. (Paris. 
Ffilix Alcan ) 12 fr 

HE twentieth century, and especially the last 
decade, has seen a remarkable development 
of consideration by working scientists of the philo¬ 
sophic implications of their labours. Biologists, 
as well as workers in the physical sciences, arc 
studying the theory of knowledge in the light of 
their own work. 

Tn the volume before us, Madame Metzger 
endeavours to generalise the categories within 
which scientific concepts may be grouped She 
starts fiom the thesis that classification is a 
primal need of the human mind We need to 
sort out the infinite complexity of experience, to 
make some choice of the matter of our own thought 
Only by what is in ultimate analysis a process of 
classification can wo embrace many phenomena 
in a single senes of considerations 

Classification, Madame Metzger points out, is 
necessanly based on analogy, which may lie to 
a greater or a lesser extent the eonstniction of the 
mind itself. In considering a group comprising a 
number of phenomena or of series of phenomena, 
the mind so frames the boundanes, both of the 
group itself and of each series within the group, 
that they may conform to the analogical frame¬ 
work within which the mind chooses to work. 

Having established the thesis that classification, 
basod on analogy, provides the foundation of all 
mental activity, including that of the scientist, 
Madame Metzger proceeds to the analysis of the 
various patterns of those groupings of experience 
that underlie the formulation of various hypo¬ 
theses that have held the field in science, and 
especially in chemical science. In each theory 
sho traces the use of analogy as the basis of the 
concept of scientific law Almost as pervasive 
as the concept of analogy is, she shows, that of 
evolution or development, which she distinguishes 
as “ divergent, parallel, or convergent ”, each in 
turn based on analogy, that is, on a grouping of 
phenomena in such a fashion that it may be possible 
to ascribe to each group curtain common properties 
or common relationships, while the groups thora- 
Bolves, considered as entities, may be similarly 
connected by common properties or relationships. 
“ Perhaps ”, says Madame Metzger, “ the complete 
imago of Nature cannot be embraced in the monu- 
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ment erected by human intelligence . . . but tho 
jiartial success attained assures us that evolu¬ 
tionist frameworks are, at least to some extent, 
in harmony with reality.” 

The final part of tho w r ork considers to what 
extent 1 scientific nominalism ’ does in fact ex¬ 
tend our interpretation of scientific concepts, 
and ends on a warning that classification tends 
always to be based on a process of abstraction 
which gives only a partial reflection of Nature. 

Dorothba Walky Sing mu. 


Our Bookshelf. 

The Science of Folk-Lore By Dr. A H Krappe. 

Pp xxii + 344. (London . Methuen and Co., 

Ltd , 1930.) 10« 6 d net. 

Dk. Khai’I-k was inspired to wnte this survey of the 
field of folk-lore by his visit to the congress held in 
London m 1928 to celebrate the jubilee of the Folk- 
Lore Society The necessity for such a handbook 
was presented to him through his opposition to the 
methods and outlook of the so-called * anthropo¬ 
logical school ’ Hence the existence of a hand¬ 
book, published by the Society and prepared under 
the editorship of the late Miss C K Bume, is not 
mentioned. Throughout Dr Krappe is very critical 
of Andrew I^ang and the colleagues who with him 
were the foremost exponents of the anthropological 
method m (Jreat Britain, nor will ho admit the his¬ 
torical point of view of tho late Sir Laurence Com me 
Nevertheless, he recognises the results achieved by 
tho anthropological method in the hands of such a 
master as Frazer, whom indeed ho regards as tran¬ 
scending all schools He himself belongs to the 
school which subjects tho material of folk-lore to 
tho strict canons of literary and historical criticism. 

Dr. Krappe, of course, has no difficulty in showing 
that the results attained by tho uncritical applica¬ 
tion of the anthropological method are often un¬ 
warranted and sometimes absurd. That, indeed, 
might apply to any method inj udiciously used. On 
the other hand, while tho method of which ho iH 
the exponent may prune away some exuberances 
in the handling of fairy tale, folk-tale, and myth, as 
has already been done by certain English writers, 
yet even in Dr. Krappe’s treatment of such sub¬ 
jects as magic, ritual, and superstition, the inter¬ 
pretation of the ultimate residuum after the appli¬ 
cation of the literary method must rest with the 
comparative method of the anthropologist whether 
the matter sub judice be an independent invention 
or the result of diffusion from a single origin 

Romance of the Planets. By Mary Proctor. Pp. 

xii + 272 + 8 plates. (New York and London : 

Harper and Bros., 1929.) Is. 6rf. net. 

Miss Proctor must certainly lie counted unfortunate 
in having brought out this little book just before 
the discovery of tho extra-Ncptuman planet, Pluto. 
She has narrowly missed being the author of the 
one up-to-date book on the planets, and tho romance 
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of the discovery is by no means the least interest¬ 
ing aspect of it. However, she is in time for tho 
forthcoming opposition of Eros, and her diagram 
of the path of the asteroid on that occasion should 
be of particular interest just now. The book is the 
fourth of a series dealing with the various boilies in 
the solar system “ These books have no scientific 
pretensions,” says the preface, “ nor do they deal 
with heavy celestial mechanics or troublesome 
mathematics ; rather do they incline to an account 
of the latest theories and advances in astronomical 
research given in an entcrtuining, conversational 
manner ” Books of this kind will always have 
their use, and “ The Romance of the Planets ” may 
bo recommended os a very readable and accurate 
account of its subject, requiring the minimum of 
intellectual effort on the part of the reader The 
question of the habitability of the planets is well to 
the fore, and is treated historically with numerous 
quotations Quotations, in fact, are a prominent 
feature of tho book, and are usually apt, though it is 
with something of a shock that we find Tennyson’s 
almost hackneyed lines 

“the great woild’s altai-stans 
That slope through darkness up to God ”, 
attributed to K. A. Pouchct' The illustrations are 
well chosen and moderately well reproduced 

AlternatingCurrent Bridge Methods for the Measvre- 
ment of Inductance, Capacitance and Effective Re¬ 
sistance at Low and Telephonic Frequi ncits; a 
Theoretical and Practical Handbook for the Use 
of Advanced Students. By Dr B Hague. (The 
Specialists’ Series ) Second edition, revised ami 
enlarged. Pp xvi + 391 (London: Sir Isaac 
Pitman and Sons, Ltd , 1930 ) 15s. net. 

Tins book is a theoretical anil practical handbook 
for the use of advanced students The best methods 
at present m use for measuring inductance, capacit- 
anco, and effective resistance both at low and at 
telephonic frequencies are given. The consider¬ 
able amount of new matter in this edition has m 
our opinion increased its usefulness 

During the past six years, several notable uses 
of tho alternating current bridge method to practi¬ 
cal measurements have been made and these arc 
duly described. An immense amount of research 
work has recently been done on the measurement of 
dielectno losses m cables and insulators at very high 
voltages, and bridge methods have been found as a 
rule bistter than wattmeter methods. 

Tho principle of the Kelvin double bridge has 
been usefully extended to making alternating 
ourront measurements. The thoory underlying the 
use of bridge networks is given, and tho author’s 
treatment will be easily understood by students. 
We think the book would be still more useful if the 
author had included methods of making measure¬ 
ments at radio frequency. 

Hints, however, are occasionally given which will 
be a help to those working at very high frequencies. 
In particular, the sections dealing with bridges 
using condensers and the various methods which 
have to be adopted for shielding them will be found 
useful. > 
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Deposition of the Sedimentary Rocks. By Prof. 
J E Marr l*p vii + 246 (Cambridgo: At 
tho University Press, 1929.) Is. 6 d. net 
Prof Marr’s little ruiumo gives a general account 
of the conditions which have controlled tho dis¬ 
tribution of the sedimentary rocks in time and 
space It is not concerned except incidentally 
with the actual characters of the various types of 
sediments. These are divided according to their 
mode of ongm — primarily into land and sea 
deposits The latter are fuither divided according 
to the particular belt of sedimentation in which they 
are believed to have been laid down. These belts 
are—(i) the ‘ belt of variables’, m which occur those 
sediments originally deposited nearest the shore 
line . (li) the intermediate or ‘ mud bolt ’ , and 
(in) the ‘ organic bolt ’. 

The introductory chapters discuss chronology 
and the use of fossils in correlation The final 
two chapters consider the relationship between 
climatic belts and belts of sedimentation, and 
between the principle of uniformitananism and 
organic evolution 

The author’s treatment of his subject is through¬ 
out philosophical, with a refreshing absence of 
dogmatism. Detail is only introduced whore 
necessary to illustrate points under discussion. 
The book forms an excellent introduction to the 
study of stratigraphy, and may also lx* recom¬ 
mended to those whose interest in geology is 
cultural rather than professional 
Morphologic Variation and the Rate of Growth of 
Bacteria. By Prof Arthur T. Hennei. (Micro¬ 
biology Monographs : General, Agricultural, 
Industrial, Vol l.) Pp. xiu + 194. (London: 
Bailhere, Tindall and Cox, 1928 ) 13* M net. 
This book comprises a senes of personal researches 
of a statistical character undertaken with the view 
of attempting to bring order out of the chaos which 
has so far filled the field concerned with the form 
and structure of bactena 
The object of the book is to show that, contrary 
to orthodox teaching, the cells of bacteria are 
constantly changing m size, form, and stnicture in 
obedience to the ojxration of relatively simple laws. 
The author’s investigations tend to show' that the 
growth of bactena m artificial culture is governed 
by tho same laws that affect the development of 
multicellular organisms , the cells in turn exhibiting 
an embryonic form during a period of rapid growth, 
a mature or differentiated form during a period of 
slow growth or rest, and a senescent form during 
the period of death 

Altogether a most interesting and stimulating 
monograph. It St. J.-B. 

Solvents. By Dr. Thos. H. Durrans. (Monographs 
on Applied Chemistry, Vol. 4.) Pp. xv + 144. 
(London: Chapman and Hall, Ltd, 1930.) 
10*. Qd. net. 

This is a book which deals mainly with the newer 
solvents for nitrocellulose. ItR interest is for the 
technician engaged in the manufacture of nitro¬ 
cellulose lacquers and enamels rather than for the 
general scientific reader. 
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Letters to the Editor. 

[The Editor dots not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

The Fechner-Weber Lew in Wool Sorting 

In the course of research work regarding the deter 
mutation of the fundamental boats upon which wool 
‘ quality is assessed, on interesting illustration of 
Fechner s law lias been brought to light 

An examination of a range of worsted tops com 
prising all qualities usually accepted by the trade 
from 48 s to 80 s has yielded interesting results The 
tops were selected and vouched for by several author i 
ties in tho trade as being typioal of their particular 
quality, and investigation revealed the interesting 
fact that the mean finenesses of the fibres comprising 
the samples of smcossive qualities of wool form a 
goometnc progression This result is in direct agree 
mont with the hot liner Weber law which states that 
‘ in onler that the intensity of a Bensation may in 
11 ease in arithmetic progression the stimulus must 
me roase in goomotnc progression, oi m Fechner s 
notation I c log S 

An examination of French, German, and Italiun 
standards has levealed that the same law is followed 
with of course, a different number of grades in each 
countiy It is not surprising to find that this should 
be the case, since the wool sorter s estimate of quality 
is made through the visual and tactile senses The 
fact that the n suits of wool sorting follow F echner s 
law affords a convenient basis for international agree 
ment for an agreed soalo of fibre imeness So far as 
we are aware the confirmation of this psycho physical 
law, m its applit ation to tho wool industries, lias not 
previously bwn noted 

S f» Bakkeh 
(Directoi of Research) 
Wool Industries Research Association, 

Tomclon, Leeds, Oct 0 


Natural Transport of Stones and Marine Animals 

An article on the Transport of Stonee by Attached 
Seaweed in Natube of Fob 8 suggests some interest 
mg lines of thought During the last two years, I 
have explored some 600 miles of coast in Western 
Australia, but have seen nothing comparable to the 
cases cited below or in the paper quoted, the only 
feature of interest in this connexion being the Cymo 
docea dnft, the long ribbon like leaves are rolled 
together by the waves and masses of several tons 
commonly present a wall two feet high and a ohain 
long to the waves, and so give the beach a temporary 
degree of permanence, with shallow temporary pools 
on the landward side 

The case is very different in New Zealand The 
coasts of Canterbury include cliffs, reefs, shmgle, and 
sand, and the algal vegetation is luxuriant, including 
numerous float bearing fuooids, notably Cystophora 
retroflexa, and also the immense kelps DurviUcea 
antarciica and Macrocystu pynfera One would expect 
that under such conditions supporting evidence oould 
be found for Mr Symington Grieve s views, as quoted 
m the above article, but although I have several 
curious observations to offer, I have never seen any 
thing to suggest that stones attached to the holdfasts 
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of algtB contribute materially to the breaking down of 
cliff faces or to the building up of stone beaches 

The article referred to mentions an account by my 
former teacher Dr Charlos (not James as given) 
Chilton, on the transport of stones by oscidians 
Sponges are much more frequently oonoemed, at 
Timaru, for example, dnft sponges may be seen m 
great numbers on a shingle beach, attached to stones 
or to the sessile queenshells Chlamys No doubt the 
increasing size of the sponge leads to the dislodgmeut 
of the objeot to which it is attached, as also happens 
with fucoids attached to stonee or to crumbling lime 
stone or papa rock, or Macrocyst is on the pinna shell 
Atnna zelandica But tho sponges did not accomplish 
much in the building up ot the .Timaru stony beach, 
which was small until a large mole was built out into 
the sea a few years ago , the mole not only stops the 
shingle as it drifts northwards from the mouths of the 
Pareora and Waitaki Rivers, but also it holds the 
beach permanently there in a way that ( ymodocea or 
sponges could never do As for the battering of cliffs 
by suspended stones, the lattei are by no means hurled 
at the cliff, but trail sluggishly along the bottom with 
the upper fronds of the weed swaymg backwards and 
forwards nearer the surface, and the usual fate of the 
stones seems to be to get wedged in between other 
larger stonee and hold firmly There is a narrow 
range in the size of stones transported by any such 
moans and a small stone and a weed would seem a 
jxior combination in i onqmnson with a good Pacific 

I am, however, the mom leady to think that the 
differenl ee between Mr Symington Gnevo a views and 
my own impressions are due to genuine local differences, 
because I can mention a number of curious pbeno 
mena which, though possibly paralleled m the North 
Atlantic, aie not mentioned in any accounts which 
have come under my notice 1 irst, there are rocks in 
New Zealand which, so far as mechanical forces are 
concerned, must be more kelp worn than water worn 
DurviUcea invariably grows between tide marks in 
c hannels or oxposed points where tlieie is a maximum 
disturbance ot the -water, at a rough estimato, the 
discoid holdfasts, which commonly overlap or fuse are 
10 in across, the stipe is cylindrical and 1} m m 
diameter, the fronds are \ in thick, and the whole 
plant 10 ft in length The fronds, which are tom into 
nhbons by the continued impact on the rocks, aie full 
of air spaces, and vory buoyant, but nevertheless 
extremely tough As a wave recedes these fronds 
trail outwards after it, slithering over one another and 
over the rock in a dense mass, and the next wavo hurls 
thorn back by the ton with temflo force against the 
rock In some places more kelp strikes the rock than 
water and the wearing effect must be much greater 
But by a strango oversight, experimental work in New 
Zealand on the wearing effect of shingle grinding 
together has not yot been extended in the present 
direction Similarly, rocks half buned in sand are 
devoid of life within a foot or so of the sand, and are no 
doubt worn down by the suspended sand 

Macrocystu grows below low water mark, at a 
sufficient depth for its fronds, though many yards in 
length, to be safe from laceration on the rooks, it thus 
forms a continuous fringe outside the DurviUcea belt 
It is chiefly of interest in that its large branched hold 
fasts, like the discoid holdfasts of DurviUcea, harbour 
a varied oo mm unity of animals, and differences of 
opinion have been expressed as to the efficacy of 
drifting kelps m transporting these animals The late 
Dr Chilton used to emphasise the view, as Anally 
stated m the “ Subantarctao Islands of New Zealand , 
that faunutio similarities between New Zealand and 
South America are, at least predominantly, indications 
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of a former close geographical relationship, bnt later 
work, suoh as that of Dr Mortensen on the echino 
derm*, emphasises rather the distributing agenoy of 
currents, which transport pelagic larva or drift mg 
organisms I have reoently shown (Rec Cant Mut , 
vol 3, pt 4, p 205 , 1930) that Hahcarcinue planatua 
White, famed as the only ciroum austral decapod, is 
a recent arrival in the South Atlantic, and its predilec 
tion for kelp is suggestive 

It would be of much interest to determine what 
proportion of the common elements in the marine 
fauna have such possible methods of distribution 
Perhaps the members of the further expedition to the 
Antarctic next summer may have an opportunity of 
studying the fauna of kelp roots at Kerguelen Island, a 
certain half way stopping place for drift from the west 
at least The important point is the survival or other 
wise of such animals after a voyage from the original 
reef to the place of stranding, and therefore it may bo 
of interest to quote some such organisms wluch I have 
observed still alive on drift kelp on the New Brighton 
Beach, New Zealand Such kelp, of course has 
drifted for only a few miles Apait from such organ 
isms as Lepaa anatifera and Bafanus decora* on drift 
ing wood, and many smothered animals embedded 
in the kelp holdfasts, such as Mi/tdua pianolatw>, 
1 crebratella rubusunda, Klmtmus modestua and many 
others, and miscellaneous poly/oans and sponges and 
others attached to the stipe or holdfast, and other 
animals such as Hahcorcinua tndentatu* not noticed 
alive on the stranded kelp the following living oi 
galliums have boon observed on btranded Durvulcea 
the above barnacles Plaxiphura egregia, P ziq-ng, 
Ontihochtton neglectua, haxteava austrah* Irona reflexa 
Calyptrcea novas zHandur, Microlenchua tenebroaua, M 
ddaUUua, Mytd.ua planulatua, Lutnbnconerei* aphaero 
ceptuda On Macrocuatia many of the above, also 
Mytdua canalicu*, Chlamya zdnndur, Terebrotella rubi 
tunda, Elrntnm* modeatua, Lhamceaipho columna 
Lvmnona stgnxs Eulalia mtcrocephala , Nereis amblya 
donta. TrypanoayIliamgantea Ihe last named species 
has hitherto been known only from the southern 
islands borne of theso animals, chiefly the limpets, 
feed on the kelp, and hollow out the Durvdlrra hold 
fast, which m old specimens is attached only round 
the urn 

Two further cases, not affecting geographical dm 
tnbution, may be mentioned The massivo trough 
shell Spiaula a-qudateraha is commonly stranded at 
New Brighton, no doubt through tho agency of an 
epizoio hydroid which attains a longth of more than a 
metre, and a smaller species, apparently undcscnbed, 
forma short, but dense, tufts on Amphtdeama forettr 
tana, which oocurs between tide marks on tho same 
beach It can survive burial in the sand and indeed 
depends on the agility of the mollusc m burrowing to 
prevent the stranding of both, which, however, fro 
quently occurs The second case is one demonstrated 
to me by the late Mr John Hardcaatle, of Timaru, who 
showed me water worn stones m a gully leading on to 
the shingle beach at Timaru, previously mentioned 
The stones were too far from the beach to have been 
washed there, and too numerous to have been thrown 
by boys, and some were too deeply buried (though I 
did not verify this point) to have Deen ploughed under 
to that depth Mr Hardcaatle believed that they 
were used by the seals (Arctocephaluaforaten) as ballast 
during former northern migrations, and regurgitated 
at this resting place Corroborative evidence on this 
point would be of interest 

E W Bexnett 

Dept of Biology, 

University of Weetem Auatralia, 

Perth 
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Inhibition and Mechanism of Photochemical 
Reaction In Eder’s Solution 

A systematic investigation of kinotic aspects of the 
reaction m Eder s solution has revealed the fact that, 
although m a pure solution the reaction goee on m a 
somewhat different manner when it is subjected to 
the action of the X rays 1 than under ordinary light 
rays, the difference is not an essential one and is due 
only to a faster rate of the reaction in the former case 
Under the X ray*, for example, wo do not observe an 
induction period, which is a conspicuous feature of 
light leactinns, but if the mtonsity of the X radiation 
is very small, the indue tion jieriod is observed as usual 
Ihe presence of oxygen or tnciease m acidity tends to 
inhibit i sections in both cases 

If, however, the X lays act m the presence of cer 
tain optical sensitisers a striking difference is ob 
served I have studied reactions in tho presence of 
feme chloride, potassium jiennanganato, uranyl salts 
(nitrate and acetate) various fluoiescent dyestuffs 
(uranin, eosm, erythrosin) and quinine bisulphate, 
and have found that these substances, all of which 
have a sensitising effect under the ordinary light, 
apjxar to be strong inhibitors when X rays are used 
Among them, potassium j* rmanganate appears to 
occupy a pc euliar position for it undergoes a roac tion 
itself under the influence of the X rays (the solution 
changis its colour), and after tho reaction has been 
completed, the inhibition stoics and calomel begins to 
come down copiously from Lder s solution which pro 
cess goes on also in the absence of insolation 

feme chloride in small concentiations (c 10* 
gm /c e ) doee not affect tho rate of tho reac tion But 
in concentrations from c 10 * gm /o c upward, it ac 
quires the whibitoiy power, and with tho rise of con 
c c ntration tho rate of tho roaction osj mptotic ally falls 
to 7i ro Ihoso figures are quoted only to illustrate 
the orders of the magnitude involved, for actually 
tho mhibituig action of ferric chloride is complicated, 
by the influence ot the concentration of dissolved 
oxygen Uranyl salts act almost in tho same way, 
though in this case the absorption ot the X rays in 
creases veiy considerably heavy atoms of uranium 
entering the solution In this case even small con 
centrations produce the inhibition 

The behavioui of fluorescent sensitisers (dyes and 
quin uie) is of still greater interest A very small ad 
mixturo of dye, quite inappreciable to the naked eye, 
is sufficient to produi e a stiong inhibitory effec t I) or 
example, erythrosin in concentiations of tho order of 
6 x 10 • gm /c c delays the reaction by 84 per cent 
Ihe inhibitory property of all these substances in 
creases at the same rate as their sensitising action 
under light For example, uranin (sodium salt of 
fluorescein) has the weakest sensitising and inhibiting 
offfx t, whereas erythrosin is the most pow erful m both 
directions 

In explaining these peculiarities it is natural to 
divide the substances into two groups according to the 
concentrations necessary to produi e the inhibitory 
effect Ihe one group comp uses feino chloride ana 
uranyl salts, dyestuffs and quinine belong to the other 
The absence of sensitising effect in either group is 
accounted for by special conditions of X ray absorp 
tion The substances belonging to the first group 
owe their inhibitory property to a secondary effect, 
namely, to a considerable rise of hydrogen ion con¬ 
centration as a result of hydrolysis of feme chloride 
and uranyl salts On the other hand, m the inhibit 
ory effects of dyes and qumme sulphate, we have an 
obvious case of negative catalysis produced by traces 
of a substance 

According to Christiansen’s theory, a negative 
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catalysis is good ovidence of a chain reaction 
Taking into consideration that free chloiine atoms, 
winch are likely to arise in this rase under the action 
of light (and X rays) * enter very readily into chain 
reactions, we can aigue that Fdei s reaction is niob 
ably also a chain reaction its mechanism tieing 
similar to that of tlio combination of hydrogen and 
chlorine Ihe available data m the literature though 
not \eiy exact suggest that the quantum yield for 
Edor s i cuction in any case is moro than muty By an 
indirect method based on intensity of the inhibition 
I can conclude that the length ot the thaui in this 
ease is veiy c onsidortiblo T Shwiski 

Institute of Physics and Biophysics 
3rd Miusskaja 1 Moscow Sept 7 

r Mol 1> >t t 1 Slnohki Juur a/il H iitri (Ruse! in) S 
11 U« 6 If# 111-0 k Hip lain U 7 81 1930 
»Cf K Hutkow / Ihgid «l "1 1130 

Field Populations and Natural Control of 
Luc Ills stericatM 

SlN( h the Hpring of 102 4 ) 1 havo lieen engaged at 
Toulouse on a study of tho biological agrtines which 
play a |mit in legulatmg numbers of the sheep 
blowfly / ttuha tincntn Mcigll The effect of 
jwrosites and pre dators was hist sought by a quantita 
tive study of the puparia domed fiom carrion in 
which the flies had bied However it soon become 
evident that tin only way by which i reasonable 
understanding could lie obtained 
of the inter ielutions of the vanoiis 
biological forms in the carrion and 
the magnitude of their action was 
by a quantitative study of the 
carrion insect populations from 
tho beginning of putrefaction to 
the chsapiieaiance of all consum 
able parts 

huitable technique for obtaining 
a census of all species of the 
populations both m the cat non 
and m the soil beneath it lias been 
dovoloped by exposing simul 
tanaoubly uniform baits cf a 
numbei equal to tho number of 
readings requited arranging to 
comiteiact any slight variation in 
bait attraction or held density and 
sacrificing a bait por census 

Ihese quantitative Btudies have 
demonstrated the following points 

(1) The end result, taken at 

Z tion or emergence, gives no 
ation of the magnitude of tho 
reduction in numbers of Luciha 
grncata by biotic agencies and little 
idea of the way in which the 
reduction is act omplished 

(2) Any significant effect which 
parasites and predators can have on the ultimate 
numbers of the fly surviving takes place after the 
bulk of the imputation has been destroyed by other 

(3) The greatest factor in the reduction of tho fly 
population within the camon is Dipterous competi 
tion and its associated predatonsm 

(4) The species concerned are, in addition to L 
stncaia L ctrttar, L ampulla cea, L sylvarum, Colli 
phorn en/throcephala, C vomUorta, Sarcophaga app , 
and Chrysomyia albtceps 

(5) The magnitude of the competition and the 
fauna taking tiart differ according to the season, 
ather, ana the type of bait used 
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(6) There is m the insect fauna of camon a definite 
ecological succession, comprising in the mam the 
Diptora species of htaphylimdse, Silphiil®, His 
tend p Hymenoptera Denneatida, and Carabid®, 
which as legards tho species concerned, vanes accord 
ing to the season Within a family theie may be 
sjKJcios chaiacteiiHtic of an oarly stage in the succ ession 
and othei sjiocies chaiactenstic ot a later stage 

(7) Lueiha eirtcata is the fust member of this 
ecological succession and plays tho pait of a coloniser 
OviiKisition begins a few minutes aftor exposure in 
fresh meat oi within a few houm of death m entire 
animals 

(8) All subsequent iqioeies of Dipteni in the 
succession contiiDute to accentuate the eoin]*titi(>n 
and ultimately reduce the jxipulation oi /ticiha 
irrtcata , tho gieatist reduction found has been that 
by the larva of Sarcophagids and the semi carnivorous 
lm va> of C hrysomyia both of which aie most abundant 
during the summer anil the relative effect of whiili 
in camon is lnrgoly deteimined by the type of bait 
used the pait played by Saicophagids in moat baits 
is played by ( hryaomi/ia in baits compnsmg entire 
animals (labhits) Ihe tyjm and rapidity of putre 
faction dependent on the kind of bait dotoimmes 
which of these forms gains the strongest hold and the 
ultimate ascendancy m the camon 

(0) The part played by icrtam of the carrion 
beetles is negligible in tho light of tho part played 
by Dipterous conqietition while the relation of 


forms, such as Hintends, more definitely associated 
with the Dipters during their late larval and puparial 
stages, is more significant Dermestids are of little 
consequence to the fly population, for they are largely 
cuncemod with the drying camon rather than with 
the Diptera 

(10) No absolute idea can bo obtained of the real 
effect of parasites or predators on the adult popula 
tion of Lunlia sencata without an understanding of 
the inter relations of the fauna of the camon complex, 
particularly in the light of the differences associated 
with type of camon, season, and also no doubt, mza 
of the camon 

The accompanying illustration (Fig 1) indicates 
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the type of results obtained These particular results, 
given as live units, were secured under midsummer 
conditions in 1029, the bait, half a sheep s head 
laid on a piece of mutton contained approximately 
1 kgm of consumable meat The initial population 
of if aencata was approximately 50 000 (the decreasing 
population twenty four hours after exposure was 
45,562) while the final field emergence was 231 flies 
During the summer of 1930 under slightly hotter 
conditions with a rabbit bait of approximately equal 
weight of consumable meat and with (hryaomyta 
playing a rftle comparable to that of Sarcophagi ds in 
the former bait an initial population of approximately 
60 350 L aencata plus 2860 L caaar yielded a final 
Tuetlta population of 30 while the final Chryaotnyw 
population was 2611 

f G ItOLDAWAY 

Faculty des Sciences, 

Toulouse trance 


Determination of the Abundance Ratios 
of Isotopes from Band Spectra 

In band spectroscopic determinations of tho abimd 
anoo ratio of isotopes an important but hitherto nog 
looted point of view appears as soon as one attempts to 
make any call illations of greater act urary 

Supposo the isotopes A , and A , exist in the abend 
anco ratio in In molocular compounds with atoms 
B they will form molecules A t B and A,B also in the 
abundance ratio m Now raising the temperature of 
tho mixture so that several vibrational states of the 
molecules come into play, this abundance ratio will 
not remain fixod for each state Provided there is a 
thermodynamical equilibrium the molecules will be 
distributed according to the Boltzmann expression 
Ae MiT , where E, the vibrational onergy of the mole 
culee is different for different isotopes 

Carrying out suoh calculations on boron monoxide 
B ll 0 and B'”0, at room temperature the abundance 
ratio of their normal state (v -0) is found to be approx 1 
mately equal to m But already in the first excited 
vibrational state (t» -1) this ratio is changed into 1 3m 
From the Condon parabola of the intensity distrihu 
tion m the bands of boron monoxide one finds by the 
aid of the Franck Condon principle that transitions from 
the normal state (u =0) chiefly will hit the first throe 
vibrational levels (v -0, 1, 2) in the excited electronic 
Btate A Elliott (Nature, 126, 203, 1030) photo 
graphed this speotrum, using activated nitrogen as the 
source of emission From intensity measurements on 
different plates he finds an approximately constant 
abundance ratio m for bands corresponding to tranai 
tions from v -1,3 m the excited state However, in 
bands corresponding to transitions from v 3 he finds 
a remarkable mores so of 30 per oent m this value 
This observation is in perfect agreement with our cal 
culation above, as the population of molecules m the 
vibrational state v =3is chiefly fed through collisions 
between active nitrogen and the boron monoxide 
raoleoulea from v = 1 in the normal state Moreover 
the results of Elliott indicate that the Franck Condon 
principle is valid also in this special case of low tem 
perature, where the electronic transition is caused 
through collisions between particles of approximately 

Occasionally, Naudd’s results on the determination 
of the abundance ratio of O 1 * and O 1 * {Phya Rev , 36, 
333, 1930) may be oorreot as based on intensity 
measurements of bands corresponding to transitions 
from the normal state v =0 in the NO (/S) speotrum 
Generally, however, oorreot values of the abund 
anoe ratio *n from band spectroscopic data afford do 
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terminations of m as a function of v, taking their 
weighted mean values from the energy distribution 
m the gas Practically correct values are also ob 
tamed through intensity measurements on absorption 
bands belonging to v 0 in the normal state, if the 
absorption gas is kept at low temperature 

G Stfnvenksx 

Laboratoiy of Physics, 

University of Stockholm 
bept 12 


Change of the Dielectric Constant of Fthyl Ether 
with Temperature 

I have made a study of the dielectnc constant of 
ethyl ethor as a filiation of tcnqHrature with the 
aid of high frequency electn magnetic oscillations, 
using the mot hod described by M Wolfke and W 
Koceom Cotnm Leiden 190 a 

The ions!ruction of the measuring condenser has 
ermitted the cooling of ethyl other down to 160° C 
y the use of petrol ether as a cooling liquid which was 
(untamed in a Dewar vossel provided with a special 
refngorator cooled with liquid an I ho uniformity 
of temperature throughout the substanco under in 
vlitigation was ensured by the use of a double stirrer 
and by the thinness of the layer of the cooling 
liquid lompomturcs were determined by means of 

e 



rio i 


a platinum resistance thermometer, wound on the 
surface of the measuring condenser and calibrated 
with the aid of the normal thermometer of the Cryo 
genic Laboratory at Leyden 

The dielectno constant of very carefully purified 
ethyl ether increases with the lowering of temperature 
from 4 18 at 30 6°C up to tho highest value 12 89 
at 105 4° C and decreases ver> rapidly bevond that 
point At the melting point 117 2° C, there 
appears a distinct change m the dielectno constant 
which was not observed by any of tho previous 
workers At temperatures lower than 118 9° the 
dielectno constant has a nearly oonstant value, equal 
to 2 04 

The changes of the diolectnc oonstant of ethyl ether 
with the temperature desenbed above are represented 
on the aooompanymg graph (Fig 1) 

J Mazur 

Physical Laboratory, 

Technical Institute, Warsaw, 

Bept 30 
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The Scope and Aims of Human Geography 

By Prof P M Roxby 


I T w to Ritter and Humboldt that «e owe tho 
real beginnings of human geography as an 
integral and mdc ed from Ritter s point of \ lew the , 
crowning part of the subject matter To appreciate 
the greatmss of their work wo must realise how 
critical for tho whole future of geography was the 
pc nod in which thev lived It was a penod in 
which great masses of new geographical data were 
being accumulated but so long as thou remained 
umystematised and unrelated thoy tended only 
to increase the inchoate and amorphous character 
of a subject which was rathir a torture to the 
memory than a stimulus to the mind It was a 
penod too in which many independent specialised 
seances dialing with particular aspects of earth 
lore such as geology and miteorology were rapidly 
developing so that the domain left to geography 
itself according to the prevailing conception of its 
character was increasingly uncertain It was 
Ritter and Humboldt who rescued what seemed 
indeed to lie a monbund subject ami gave it co 
herence individuality and an immensely enhanced 
significance This they did by claiming for it not 
a distinctive segment in the circle of knowledge— 
which is to destroy its very < see nee but a dis 
tinctivc method and objective in the handling of 
data common to other subjects Rittor gave the 
keynote to tho whole modem development of 
geography when ho said (in Ins (omparative 
Geography ) It is to use the whole circle of 
sciences to illustrate its own individuality not to 
exhibit their peculiaritns It must make them all 
give a portion not tho whole and yet must keep 
itself single and clear Geography hem-untamed 
could only escape disintegration by holding fast 
to some central principle and that principle is the 
relation of all the phenomena and forms of nature 
to the human iacc 

Tho framework which the gnat pioneers of the 
early nineteenth century defined for the building 
up of a geographical synthesis which in Ritters 
view culminated in man s relationship to tho < arth 
was sufficiently wide to permit of many convcrg 
mg contributions Workors in many holds of 
geography were hi nceforth guided by the same 
fundamental principles and methods and whether 
in geomorphology in climatic or human geo 
graphy the central object became to exhibit the 
earth as a whole made up of related and inter 
acting parts 

It is no doubt true that some of tho workers m 
contributory fields have been initially trained in 
the special science Which supplied the data that 
is have been m tho first instance geologists or 
zoologists but it is equally remarkable that many 
of them when once they have acquired the geo 
graphical outlook have changed their objective and 
become primarily interested m placing or inter 
weaving their contribution in the geographical syn 
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thesis as such For it is from these main souroes— 
geomorphology ohmatic and biological (plant and 
animal) geography that we derive tho data for 
building up that sjmtematio geography of natural 
environments which is at onoo the objective of 
physical geography and the starting point of 
human geography 

I he fundamental objectives of geography arc the 
same to day as those which the Greek philosophers 
of Asia Minor and Alexandria conceived There is a 
modem geography only m the sense that there 
has been a restatement of its scope and content in 
the light of all the new knowledge of the earth 
which more specialised branches of inquiry have 
revealed It was the work of the great pioneers 
of the nineteenth eentury to eiiRentangle it from 
these associated subjects and to ascertain the 
guiding principles through which and the means 
or technique by which contact and relationship 
with them could be most fruitful and helpful m the 
attainment of the ends for which all science stands 
This clarification of its scope and methods was 
essential if geographv was to be in a position to 
seize the opportunities for increased usefulness 
aflordoel by the conditions of the mexlern world 
bor the two circumstances which granteel vision 
and understanding on the part of its exponents 
have inevitably enhanced the significance and 
value of our subjoct are surely these that on one 
hand our more complete knowledge of the earth 
and of the distribution of phenomena over its 
surface has made it possible to formulate far 
reaching and valuable generalisations as to their 
co ordination and relationship for which the 
material had hitherto been lacking and on the 
other that the rapidly increasing interdependence 
and inter sensitiveness of tho different regions and 
pioples of the plamt have madi a synthetic view 
of the world as of a whole made up of interrelated 
parts—which is the prime object of geography— 
essential to human progress 

It is against this background of modem geo 
graphy as a whole that the special aims and con 
tnbutions of that part of it which we call human 
geographv must be considered The separate 
departmental political geography of tho early 
nineteenth century is for ever discredited What 
ever value human geography may have is in 
volved m its association with all the rest of the 
subject matter It is on the question of tho pre 
cise nature of the relationship that difference of 
view arises 

brom the ranks of geographers themselves—as 
distinct from the views on the influence of natural 
conditions on human societies put forward from 
time to time by philosophers and economists such 
as Feuerbach Engels and Marx or historians suoh 
as Buckle and Meyer—the two chief contributions 
have come from the school of thought associated 
with the name of Ratzel and that associated with 
the name of Vidal de la Blache 
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Determinism and poesibilism are the respect 
ive labels which have been attached to the two 
schools and although labels here as elsewhere are 
liable to mislead they sufficiently indicate a funda 
mentally different emphasis and attitude between 
the two in their treatment of the relationship of 
human societies to their natural environments In 
the first oi Rat/elian School the mam emphasis is 
undoubtedly on the control of human activities by 
natural conditions on the limitations which these 
impose on the permanency of the stage always 
as llat7el insisted the same and always situated 
at the same point m space and of the influences 
which it exerts on the inevitability of particular 
developments given a certain milieu Thisattitudt 
is even more pronounced m the works of some of 
the disciples of that other school of bnnch human 
geographers or as it is perhaps better to call them 
geographical sot lologists who drew their inspiration 
from Le Play s Lee ouvners < urop^ens al 
though Le Play himself oannot be identified with 
all their views Geographical determinism 
reaches its culmination in the C ommont la route 
cree le type social of Demohna who maintains 
that if history were to begin all over again it must 
in all essentials follow the same lines given the 
same setting of the stag* Apart from the question 
of bias on the compelling power of physical cm um 
stances a criticism which has been li veiled as I 
think rightly against the Rat/.i ban School is that 
it is excessively dogmatic and that notwithstanding 
the vast amount of material which Ratze 1 himself 
and many of his diBciples have sifted and classified 
with great skill we are far as yet from having the 
data necessary for many of the big generalisations 
which they make 

The same criticism can certainly not be brought 
against Vidal de la Blache and his followers whose 
discussions of these issues while often extremely 
suggestive and illuminating arc rarely dogmatic or 
final in their conclusions or implications The 
master himself did indeed deal in his larger works 
with what may justifiably be called principles 
of human geography but his teaching was always 
that the larger generalisations could only gradually 
emerge from a serus of detailed and txact regional 
studies and wc shall all admit I think that his 
disciples have been very true to his precepts The 
conception appears in the approach and partu ularly 
m the form oven of the more ambitious work of 
Brunhes which bears the title I a geographic 
humarne It is scarcely possible in a few 
sentences to characterise la Blaches concept of 
human geography but 1 find its dominant note and 
one which brings it into salient contrast with the 
Ratzelian School in the following paragraph 

L etro g6ographique d une contrdo n est point 
une chose donn£e davance par la nature une 
offrande du monde inamm6 elle est un produit de 
1 activity de 1 homme conf&ant 1 unite k dea 
mat6naux qui par eux mSmes ne 1 ont point 
Si une contrto est une personne o est par 1 effort 
dc oeux qui 1 habittaent The emphasis here and 
throughout his work is not so muon on the deter 
mmative influence of the stage per at although this 
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is always presented as a vital factor as on the 
creative power of human groups to adapt them 
w Ives to and within limits to mould the natural 
environment to leave their impress upon it and thus 
in tht course of generations to transform it and give 
it a personality which is the outcome of the inter 
action This personality is not constant It may 
change with man s use or abuse of his habitat 
With this indication of some dominant tendencies 
in the setting and pcnqie e tivc of human geography 
1 pass to an attempt to define more closely its 
subject matter and its cliff rent aspects I believe 
that in essence human geography consists of the 
study of ( t) the adjustment of human groups to 
their physical environment including the analysis 
of then regional experience and of ( b) inter regional 
relations as conditioned bv the se ve ral adjustments 
and geographical orientation of the groups living 
within the respective regions I he term adjust 
me nt 1 take to cover not only the control which 
the physical environment e xerts on their activities 
but also the use whit h they make or can make of it 
Human geography is the study of an inteiaction 
rather than of a control Ihe adjustment has 
distinct but usually closely lelatcd aspects which 
form the mam blanches of human geography 
Ihe relationship between them is from the geo 
grapher s point of view as intimate as that between 
the different brmches of physical geography The 
four principal aspects may be distingiiishenl as tho 
racial economie social anel political 

The raeial aspect implies an adjustment of a 
different chaiacter from the others one over which 
man has hael little control hut which he can 
increasingly influen e through his better under 
standing of the issues involved I am well aware 
that in touching on raeial ge ography I am tre ailing 
on elangt rous and controve rsial ground Yet I am 
convinced that it is as necessary to find tho right 
relationship between human geography anil anthro 
pology as it is between physical geography and 
geology and that racial geography is as significant 
and essential a part of the geographical synthesis 
as is geomorphology I think it is true to say 
that racial determinism that is the explanation 
of charac tenstics m terms of race alone apart from 
environmental conditions is becoming as discredited 
as geographical determinism the explanation of 
everything in terms of physic vl emironment 

Ihe tendency in anthropok gy is certainly not m 
the direction of appraising racial types so far as 
they can be definitely distinguished according to 
an absolute scale of value orefficitncy but relatively 
to the geographical environments in which they 
are found Their somatic traits an discussed in 
terms of regional adaptations and the fruitful 
hypothesis is put forward that so far from racial 
varieties being unchanging and fixed for all time 
they are continually undergoing slow modification 
anel in process of becoming Now the umt of the 
geographer s study is not race as such any more 
than it is climate as such or any other physical 
element His unit is the place or region It is 
this ooncept—and I do not think it can be empha 
Bised too strongly —which gives distinctiveness and 
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individuality to his work With the relationship 
of climate and other physical factors to race in a 
region the geographer is closely concerned and 
there are few more important aspects of his study 
than the composition actual or potential of the 
societies occupying the region 

In the world of to day thore are many regions 
of closed human associations if I may borrow a 
useful term from plant geography regions such as 
China or the Mediterranean lands as a whole where 
the dominant racial type or types m possession are 
so numerous and well adjusted that the entry of 
any important new racial element is (xtremely 
unlikelj But there art, other regions of open 
human associations at present thinly peopled but 
capable of holding a much laiger population whose 
racial future is uncertain Such for example arc 
tropical Australia and parts of Malaya of Africa 
even of Asia Is it possible or dosirablo for the 
geographer in his study of these regions to confine 
Himself to their resource s and economic possibilities 
and not to consider at all in the light of all that 
he can learn fnm anthropology the relative 
aptitudes and adaptability climatic and otherwise 
of various racial groups for developing them and tho 
extent and manner in which eo operation between 
different groups may be secured for this end * 

Take for example the highly important pro 
nouncemont made by Ceneral Smuts last autumn 
in one of his Rhodes lectures at Oxford In the 
course of his plea for the advance of native Africa 
through the introduction of a higher civdisation in 
the form of white settlement ho advocated a 
strong forward movement in the policy of settling 
the highlands of Eastern Africa which stretch in 
an unbroken belt hundnrls of miles broad from 
Kenya to South Africa It is not for me to 
express an a pnon opmion on the wisdom of this 
suggestion but it raises vitally important issues of 
human geography 

These issues are at once racial and economic in 
character Do we yet know enough about tho 
effects of a high plateau climate m equatorial 
latitudes on peoples of North European stock ! 
Even if it be granted that satisfactory acclimatise 
tion of such peoples in the Kenya Highlands can 
be achieved are the conditions of the plateau belt 
as a whole intervening between them and temper 
ate South Afnca sufficiently simdar to warrant 
the pros poets of an equally good adjustment ? The 
tentative generalisation has been made that from 
the point of view of the success of white planta 
turns there is a vital difference between the 
4500/6000 feet altitude of the Kenya Highlands 
and other smaller mountainous islands to the 
south and the 3500 feet level which seems to charac 
tense most of Tanganyika Or again what are the 
prospects of making the fly belt suitable for 
white settlement ? Or granted favourable climatic 
and other physical conditions have the economic 
relations likely to be established between the pro 
posed white settlers and the native Bantu tnbes 
been sufficiently considered from the point of view 
of Hie uses which the two groups are likely to 
make of the land ? It is not cartographical 
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surveys alone—although these are vital and the 
basis of all others—which need to be made before 
such questions oan be answered 

Similar questions arise concerning the future of 
southern Brazil Malaya parts of central and eastern 
Asia and many other regions where groups with 
different racial characteristics and aptitudes are in 
competition The racial aspect is only one of 
several but the study of racial distributions based 
on anthropological material in the same sense that 
geomorphology is based on geological material 
seems an essential element in the content of human 
geography Personally I feel it to be a distinct 
gam that in at least one university goography 
should bo closely associated with anthropology bo 
long as it is nt t identified with it just as in others 
it is more closely associated with economics or 
history or w ith physical science 
It is unnecessary for my present purpose to 
elaborate what is implied m that aspect of man b 
adjustment tho study of which forms the subject 
matter of economu geography It is of course a 
fundamental and basic aspect including tho geo 
graphy of production (with agricultural and m 
dustrial geography as its principal subsections) and 
the geogiaphv of exchange (commercial geography 
m the more technical sense) 

I conomic geography serves one of its highest 
functions if it is closely linked with other aspects 
of human adjustment to physical environment 
which have so far received loss attention Of these 
one of the most interesting and profoundly lm 
portant is that which for want of a better term we 
usually call social goography This may be broadly 
defined as the analysis of the regional distribution 
and interrelation of different forms of social 
organisation arising out of particular modes of life 
which themselves represent a direct response— 
although we may concede to M Febvre not 
necessarily the only possible response—to distinct 
ive types of physical environment A classical 
example of the importance of this aspect is of oourse 
the age long conflict between nomadie patriarchal 
pastoralista and peasant cultivators socially organ 
laed on a territorial basis along the grassland 
borders of the hot deserts m Africa and Arabia and 
round the edges of the steppe belt in Euro Asia 
In modem times the problems connected with 
the interregional relations of differently organised 
groups m Afnca and elsewhere have been greatly 
complicated by tho impact of industrial Europe on 
them lives It has particularly affected the 
traditional societies of mtertropioal Afnca the 
monsoon lands and the South bea Islands where 
mode of life and social organisation once established 
as an adjustment to their milieu often remained 
m essentials unchanged until they were so suddenly 
and in some cases so tragioally drawn into the 
maelstrom of modem commerce In the last 
analysis this disturbance is one of the chief causes 
of world wide unrest, smoe equilibrium with environ 
ment is the first essential of happiness for human 
groups 

One of the greatest needs of our time is to disoover 
what for each type of regional environment or 
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milieu are the real faotors in readjustment through 
which alone the recovery of equilibrium can be 
attained What u involved is readjustment to all 
the local conditions of the habitat in the light of 
its new contact with other regions, its new place 
in the total scheme of world relationships Modem 
Denmark would seem to be an admirable example 
of a successful readjustment of this kind States 
manship in such an Empire as ours is increasingly 
concerned with the task of harmonising the interests 
of many groups cradled in different environments, 
diverse m race, mode of life, and experience, but, 
under the conditions of the world to day, increasingly 
interdependent Particularly is this apparent in 
the problem of the readjustment of African societies, 
one of the most critical and complex of our time 
and one for the solution of which Great Britain 
has incurred heavy responsibilities Such problems 
are as much geographical in character as those 
concerned with the regional planning of English 
districts, and equally demand detailed surveys by 
investigators capable of analysing the social life 
and experience of human groups in their whole 
geographical setting And of appreciating the Big 
nificancc of the new elements in their environment 

The modem tendency in geography to think of 
the earth m terms of natural as opposed to artificial 
divisions should not lead to the neglect of political 
geography in the proper sense of the U rm for the 
fumtion of political geography is to study and 
appraise the significance of political and admuns 
trative units in n lation to all the major geographical 
groupings whether physical, ethnographic, social, 
oreoonomic which affect mankind It is essentially 
an aspect of adjustment to geographical environ 
ment, and it is precisely because it is so closely 
related to other aspects of adjustment, which m 
the influences that thoy exert are often conflicting, 
that equilibrium is so difficult to attain The study 
of the mode in whioh geographical conditions have 
helped to mould the evolution of States m the past 
is of absorbing intereat, however complex and 
difficult The existence of favourable areas of 
characterisation possessing a considerable amount 
of natural protection, such as the English Plain 
and the Central Lowlands of Scotland, within 
which the social contact of orginally different racial 
and social groups was easy, oertainly provided the 
medium through which in western Europe strong 
nation States tended to take shape Tne group 
consciousness which we call nationality seems to 
have followed rather than preceded the actual 
formation of such States Nationality arose in 
relation to environment and widened its scope and 
allegianoe with the increase of economic and political 
contact 

Since the forces promoting the contacts and 
economic interdependence of regions are operating 
on a much bigger scale in the world of to day than 
ever before, we might expect to see this process 
of political integration even more strongly marked, 
and the rapid territorial growth of the United 
States and other large political entities oan be 
quoted as examples of it But in Europe we see 
this prooess arrested and even reversed. 
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Nationality, as tested by linguistio and cultural 
affinities, rather than the eoonomio orientation 
indicated by the physical conditions, has been 
accepted as the mam criterion of the new units, 
although there is frequent departure from this 
principle The new Europe is admittedly a great 
experiment m political geography Its success 
would seem to depend on the possibility of recon¬ 
ciling the different factors The most stable 
political units are undoubtedly those which most 
correspond to geographical realities, but these 
realities are not wholly limited to considerations 
of physical and economio geography Tho distribu¬ 
tion of groups related in culture and language is 
also a geographical reality The ideal State from 
the geographical point of view ib one which neither 
divides groups culturally related nor interferes with 
the flow of trade along natural arteries and between 
regions economically interdependent It may be, 
although as yet the indications are not very hopeful, 
that the urgent need of Europe for greater economic 
integration can be reconciled with the desire of the 
small nationality groups for cultural and political 
autonomy It may be that economic federation 
or agreement among small sovtreign States within 
the framework of the League of Nations will prove 
tho onlj alternative to the sujxr State solution 
of the problem of European political geography 
propounded by Naumonn in his Mittel Furopa ’ 
At any rate nationality c onaidered apart from its 
geographical setting, may be a very dangerous 
conception 

I have tried to indicate the essential character 
of the principal aspects of human geography each 
of them from the point of view of the adjustment 
of human groups to their gi ographioal environment 
It is permissible and desirable to pursue special 
Btudies of those various aspects of our subject but 
thoy find their fullest fruition when they are 
brought together and inter related in a full and 
comprehensive treatment of regions We can 
never really appreciate the problems of suoh 
countries as India China, and Russia until we have 
a comprehensive interpretation of thoir human 
ecology, to use the oxpreasive term employed by 
the American geographer Barrows In tho future 
it is probable that geographical specialism m the 
universities will be less concerned with aspects (such 
as geomorphology, climate, and economic geography) 
—although this will alwavs have its place—and 
more concerned with regions (the Mediterranean, 
tropical Africa, the Far East, and so on) The 
geographer’s parish must indeed be the world, but 
it is too large a parish for all parts of it to be studied 
in detail by any one man He must, if he is 
entrusted with a university department, delegate 
responsibility for as many regional chapels of ease 
as ne can find associates ana colleagues to work 
them 

We may claim for human geography that, nghtly 
studied, it is a vital element m training for national 
and international citizenship It can enable us 
“ accurately to imagine the conditions of the great 
world stage ” and the place of the different regions 
within it It u a valuable mental discipline, calling 
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for on exact sense of proportion in appraising the 
value of many factors and more specifically develop 
ing the great quality of sympathetic understanding 
The point of view and type of outlook which it 
fosters were never more needed than m tho present 
ontioal stage of human development Yet not only 
through its value as an educational instrument but 


also through the programme of constructive work 
which it advocates can it contribute to the 
realisation of the ideal of unity m diversity”, 
and that seems the only possible ideal for the life 
of humanity on a planet whioh however small 
applied science may make it will always retain its 
infinite variety 


Chemical Measurements by Colour 


By Dr L C Martin 


I T is a pity that the word colorimeter has been 
applied to two entirely distinct classes of 
instrument The name is given most appropriately 
to those instruments which actually measure colour 
albeit in relative terms and not to those m which 
the chtmical concentration of a solution is the 
subject of det< rmination The latter which form 
the topic of the present article are strictly colour 
comparators and it would be an advantage if they 
could so bo called The alternative names chromo 
meter and chromatomcter also fail to give the proper 
indication but would be prefi rable to colorimeter 
There are many chemical substances which 
although difficult to ditermine quantitatively in 
vt ry dilute solutions by chemical methods have the 
property of strong selective absorption of light 
According to the Jaw of Boer the absorption oo 
efficient of a solution is directly proportional to tho 
concei tration Since this law holds with fair 
accuracy for most dilute solutions it follows that 
tho colour change in transmitted light obtained by 
varying the concentration (within certain ranges) 
can be exactly imitated by mcroasuig the thickness 
of the medium which must bo traversed thus if 
1 cm of solution A gives the same colour as 10 cm 
of solution B we should expect (provided that tho 
above law held) that tho amount of material 
dissolved m unit volume of A is tc n times that of B 
The application of this principle to find the con 
centration of a solution of unknown strength 
given one of the same material and of known 
strength is quiti clear lading a means of using 
different thickness of solution tho alternative is to 
prepare a number of samples of known concentre 
tion and to endeavour to place the unknown m its 
relation to the rest—a method much loss elegant 
but of value when Biers law is likely to break 
down In practice no such liberties as indicated 
abovi in the ten to one example are advisable 
According to Thorpe if the strength of the standard 
differs by more than 10 per cent from that of the 
test liquid it is usual to dilute one or the other 
(in a known ratio) before comparison so that the 
lengths to be compared are approximately equal 
It is not possible in a short article to do more 
than indioato soma of the numerous applications 
of the method It is used m the estimation of 
small quantities of the salts of copper tin lead 
iron cobalt manganese and other metals also in 
the determination of dyes and natural colouring 
materials Kruss mentions the estimation of sail 
cylic acid in surgical wadding and the examination 
of the ooloration given by animal charcoal Other 
applications are met in the operations of the oil 
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sugar and brewing industries Special instruments 
with artificial standards are applied in the deter 
mination of the sugar content of the blood of 
diabetic patients An account of practical methods 
will be found in Lunge Berl s Chemische tech 
msche Untersuchungsmethoden vols 12 3 and 
4 and in books such os Colorimetric Analysis 
by B Snell 

The early methods of application of the principle 
were of the simplest description an account of 
them is given in Ihorpe s Dictionary of Applied 
Chemistry vol 2 p 340 Hat ended tubes 
plaud side by side 
were oftin employed 
sky light being re 
fleeted through their 
lengths by a mnror 
It is well know n how 
ever that the exact 
comparison of separ 
a ted colour fields is 
very difficult In 
1910 Autenreith and 
Komgsberger 1 used a 
colorimeter with a 
Helmholtz Doppel 
plattc for approxi 
mat mg the comparison 
fields A movable 
hollow wedge affords 1 

the means of varying 

the thickness of the test solution 1 his was used for 
the determination of hsematin in blood and other 
medical work Another early suggestion aiming 
at better optical accuracy was that of H Kniss* 
who suggested the use of the Swan or Lummer 
Brodhun double prism in order to secure a com 
pan son field with an indefinitely narrow separation 

The most practical arrangement was however, 
due to Duboscq * who gave the instrument its most 
usual modern form Tig 1 The rays traversing 
the vertical cylinders holding the solutions are 
brought into one field by the use of two rhomb 
reflectors or a single symmetrical rhomb can be 
employed A lens brings these groups of parallel 
rays into one focus where a telecentno stop u 
placed so as to prevent stray light from reaching 
the eye The eye lens helps to bring the sharp 
line of separation into exact visual focus in the 
field of view In order to vary the thickness of 
solution traversed the vessels containing the 
solution (shaded in the figure) can each be moved 
on vertical slides by rack and pinion Thus the 
flat ended cylinders, either closed tubes or glass rods 
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made of the finest and most colourless glass dip 
more or less into the liquid and the consequent 
thickness of the layer on each side can be road off 
on a suitable scale Alternatively the rods alone 
may be moved The light is usually derived from 
the sky and reflected upwards by a mirror through 
each tube it is advisable however to use an 
artificial source with a daylight filter and a 
suitable di ff u s i n g screen if inconsistencies due to 
the variation of the sky are to be avoided A good 
example of such an instrument as described above 
is made by Messrs Hawksley and Sons Ltd 
There are numerous variations of the usual 
pattern such as may be found in the catalogues 
of the various makers We 
0 • shall however only have 

space to mention efforts 
which have been made to 
overcome certain difficulties 
The simple account above 
assumed that the c lour is 
entirely produced by the sub 
stance in solution It mav 
bo however that the solvent 
is coloured or has other 
coloured substances present 
To meet this difficulty tho 
Burker compensating colon 
meter cf Messrs Lntz 1 lg 2 
is provided with two auxiliary 
vessels of the same depth 
introduced into tho respective 
beams One is filled with a 
solution of accurately known 
strength while tho (thcr u> 
filled with the solvent only 
Tho two c>hnde rs or r ids are 

O now moved together th( y 
dip into the two cups one of 
which contains the solvent 
and the other holds the solu 
rw 2 tion under test Naturally 

the cup containing the solu 
tion is placed beneath the auxiliary vessel containing 
the solvent only so that when balance is obtained 
tho thickness of the strata of liquid in each b< am 
is equal which is not the case in the simpler form 
of the instrument Hcnoe any difference of colora 
tion in the two fields must be entirely due to the 
solute equality can be established by the adjust 
ment of the plungers provided that the standard 
and test solutions are of comparable concentrations 
The accuracy of such measurements is naturally 
facilitated by the precision of manufacture of tho 
parts The cylinders should be accurately ground 
and m cases where the greatest accuracy in the 
thickness of tho cells is required the plane and 
pieces may be pressed on m optical contact and 
maintained m position by suitable clamps thus 
the uncertainties and ohemioal objections connected 
with the use erf oements can be avoided 
The aoouracy of comparison also depends on the 
visual sensitiveness of the eye Whore pure 
intensity comparisons are concerned the optimum 
Sensitiveness of the eye corresponds to a difference 
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threshold (dllI) of about 2 per oent If we may be 
permitted a little mathematical shorthand the 
intensity of the light transmitted by a thickness t 
of a solution of concentration c is given by 
/-/* M 

k being the absorption coefficient for unit con 
centration It is easily found that (dl/1) with t 
constant ktdc while (dl/1) with c constant- 
-kedt With low concentrations we need a greater 
thickness to obtain a given absolute accuracy of 
measurement and with small thickness we need 
greater concentrations Let the transmission co 
efficient of the layor that is ///„ 1 then let — 
(log 1 )/c so that if dl/I 0 02 (say) kt dc we 
obtain deje -0 02/log T so that the proportional 
accuracy would depend on having a fairlv big 
absorption of light but just as in tho case of 
the polarimeter this makes the visual accuracy 
smaller and a compromise must be reached The 
sittings moreover do not involve pure intensity 
comparisons and are likely to depend more on 
saturation disc nmination The usual presence 
of dichroism may also cause here changes which 
help to make the settings me re sensitive in fact 
the thorough discussicn cf the accuracy of the 
instrument is a very complicated matter In 
ceit sin cases the use tf a s at able filter might 
vastly enhanco the sensitiveness 

This note would be incomplete without a refer 
enee to the recently introduced instruments which 
effect the comparison by the aid of a photo olcctno 
cell or cells as in tho e juipment manufactured by 
tho ( ambndge Instrument Co Itd There are 
a number of ways in which tho photo clectnc 
comparison can lie effected It is possible to use 
two cells in a bridge ferm of circuit as in the 
Cambridge instrument tho cells being exposed to 
beams passing respectively through a test solution 
and through a standard solution any deviation 
from equality can be recorded by a suitable valve 
amplification system adapt* d for alternating current 
Alternatively the light may be passed alternately 
through two Buch tubes the two lx ams falling 
intermittently into the same cell A lack of 
i juaiity of the photo electric currents is detected 
by a synchronised rectifier and suitable ampli 
ftcation Nor are photo clectnc cells the only 
possibility for recording changes of absorption 
The Moll ncphelometcr anil absorpt lometer 
furnishes objective records of comparative ab 
sorption with the aid of a pair c f balanced thermo 
pile s of the Moll pattern This instrument is made 
by Messrs Kipp and Zonen A considerable lm 
provement on the visual accuracy is effected by the 
physical detectors 

Such instruments can obviously be applied for 
obtaining continuous records of fluid products 
during tho course of manufacture and illustrate 
onoo more the wajs m which optical methods of 
oontrol may save much tune and trouble 


• D iboMU lived about fifty year* wo, i 
trace any rtginal deacrtpUon of tl o Sul, 
Dobocoo baa now been nroeeded by Fell 
Faria abo-*- 


.and It haa not been poaaiblc to 

-^pjj 1# g m 0 1 

i Jobln and Yvon 
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Obituary. 


Sir Francis Watts, K C M G 

T HE death of Sir Francis Watts, which occurred 
on Sept 26, terminates a career of devoted 
service to the West Indies The son of John Watts of 
Ilfracombe, Francis Watte was born in 1869 He 
was educated privately and at Mason College, Bir 
mingham, the forerunner of the present University 
of that city His official connexion with the West 
Indies commenced in 1889, when he was appointed 
analytical chemist in Antigua, but an earlier associa 
taon with these islands was formed as chemist to 
the Montserrat Company, Ltd It was this earlier 
association which directed his early studies to 
oitnc acid He was tranafered m 1898 to Jamaica 
for a brief period, but returned to the Leeward 
Islands as Government Chemist and Superintendent 
of Agriculture 

In 1898, on the recommendation of tho Royal 
Commission appointed to report on the depression 
caused by the slump in sugar, was formed the 
Imperial Department of Agiiculturc for the West 
Indies The first years of that Department saw a 
great development of the sugar industry through 
out the West Indies, and Francis Watts played a 
prominent part in that development, notably in 
the establishment of central factories in Antigua 
and St Kitts which was render* d possible by the 
grant m aid given by the Imperial Gove mment to 
the West Inches m 1902 to enable them to tide over 
tho period between tho signing of the Brussels 
Convention for the abolition of the sugar bounties 
and the date on which it camo into force When, 
therefore, the time came in 1909, for the selection 
of a successor to Sir Daniel Moms tho first Com 
missioncr and head of the Imperial Department, 
the choice naturally fell upon Frant is Watts This 
early association with sugar is reflected in a number 
of papers published in association with Tempany 
on the ohemical problems associated with sugar 
production But his knowledge of the industry 
covered a much wider sphere He held decided 
views on the sugar problems of the Empire, as is 
shown by his vinie contribution to the discussion 
on the report on the production and consumption 
of sugar within the Empire presented at the con 
ference organised in 1919 by the Society of Chemical 
Industry 

Until recent times, when oil has assumed major 
importance m Tnnidad, the prosperity of the West 
Indies has boen based on agriculture Of the 
major crops, sugar has always been subjected to 
vicissitudes, and not the least of the functions of 
the Imperial Department of Agriculture has been 
the search for subsidiary crops In this search 
Watts was not backward, as his studies on lemon 

K , pawpaw, and so on, indicate The Imperial 
xtment established, m the West Indian 
Bulletin, its own organ, and in that Bulletin is to 
be found a record of these investigations The 
Bulletin , in fact, constitutes a record of bis activities 
As a result of the report of the Tropical Agn- 
cultural College Committee appointed bv Lord 
Milner in 1919, the West Indian College was founded 
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in 1921 and installed on a site, at St Augustine, 
presented by the Government of Tnnidad and 
Tobago At the same time the headquarters of 
the Imperial Department was transferred from its 
former location in Barbados to Tnnidad, and Sir 
Francis Watts, who had received the C M G m 
1904 and been created KCMG m 1917, was 
appointed to the post of pnncipal of the College 
Prom April 1, 1922, the two institutions were 
amalgamated under the title of the Imperial College 
of Tropical Agnculture, and the joint post of Pnn¬ 
cipal of the College and Commissioner of Agnculture 
for tho West Indies was held by him until his retire¬ 
ment m 1924 What part he plftyed in bringing to 
fnution a scheme so dear to his heart is hidden away 
in the archives of the Colonial Office 

After his retirement Watts settled down in 
Tnnidad and throw himself with all his accustomed 
energy, both as a member of the Legislative Council 
and as president of the Agncultural Society, into the 
affairs of the community His last public service 
was to pay a visit to Mauntius, where he was sent 
as commissioner to report on the Bugar industry of 
that island at the same time as Lord Olivier and 
Mr D M Semple visited the West Indies on a like 
mission His report was published in March last, 
and his death occurred shortly after his return to 
Tnnidad H M Lkakk 

Prof Cornklio Doelter 

Another prominent member of the bnlkant 
school of Viennese mineralogists has passed away 
at an advanced age Comelio August Doelter, who 
died on Aug 8 last, was born on Sept 18, 1850, at 
Arroyo, Porto Rico, m the West Indies, where his 
father was a Germanplanter and slave owner, who 
had emigrated from Emmendingen m Baden His 
mother, Francises Cistench, was Spanish, and on 
this account his name was sometimes given as 
Doelter y Cistenoh At the age of six he was taken' 
to Pans, and he studied later at Freiburg in Baden, 
Heidelberg, and Vienna, graduating at Heidelberg 
in 1872 For a time from 1873 he was attached to 
the Austrian Geological Survey, and in 1875 was a 
pnvat dozent in tho University of Vienna From 
1876 until 1906 he was professor of mineralogy m 
the University of Graz in Styna, where in 1906 
he was also Rector of the University In 1907 he 
succeeded G Tschermak as professor of mineralogy 
and petrography in the University of Vienna, from 
which post he retired with the title of emeritus 
professor in 1922 

Doelter’s earlier papers from 1873 dealt with 
voloamc rooks, during whioh period he produoed 
monographs on the volcanoes of the Ponza Islands, 
the Gape Verde Islands, and of southern Tyrol 
From 1884 he did intensive work on the syntnesis 
of minerals and rocks and on silicate fusions At 
a later period he was much interested in the changes 
m colour produoed by the action of radium, X-rays, 
and other radiations on gem stones and other 
minerals , and he wrote several papers on the cause 
of the blue coloration of rock-salt 
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Doelter wrote a number of books on chemical 
mineralogy, petrogenesis, precious stones, colour of 
minerals,an<f the mineral resources of the Balkans and 
Asia Minor but his magnum opus, by which he will 
be best remembered, is his “ Handbuch der Mineral 
chemie ” This great work of reference (not entirely 
free from misprints) was commenced by him in 1911, 
after he had reached the age of sixty, and although 
nine large volumes have appeared, it unfortunately 
remains uncompleted at his death L J S 

Rev J G Hagen, SJ 
Rev Johann Georg Hagen, 8 J , who had 
been director of the Vatican Observatory for more 
than twenty years, died in a nursing homo in Rome 
on Sept 5, at the age of eighty three years 

Father Hagen superintended the photography 
of the plates of the Astrographic Zone for deohna 
tion N 65° to 64°, which had already been com 
menced when ho went to the Observatory The 
University Observatory at Oxford helped m the 
reduction of the measures of these plates after the 
completion of its own section of the Astrographic 
Catalogue He also gave much attention to the 
distribution of obscure nebulosity he claimed to 
see this m many regions where photography failed 
to show it, and pointed out that some of the regions 
had been noted as nebulous by hir W Herwhcl 
Many astronomers now admit the reality of at 
least some of the nebulosities announced by Hagen 


Father Hagen s name was already widely known 
before he went to the Vatican Observatory, more 
especially for his “Atlas stellarum vanabihum”, 
with its numerous appendices This contained 
occuiatc charts of the fields surrounding the 
vanable stars, with magnitudes of suitable com 
panson stars It has been of great use to observers 
of these objects _ 

We regret to announce the following deaths 

Capt William tolbeck magnetic obsiiver and 
caitogiapher with the Sc it hem Cro<is Expedition to 
the Antarctic in 1808 Oft on Oct 1ft aged fifty nine 
Jtars 

Mi b L Hindi foimetly Commission! i of the Fast 
Africa Piotictorate who contnbutcd to tho othno 
logical anthtopological and natural histoiycollections 
of the Itutish Mumum and was the authoi of ‘Fall 
of the Congo Atabs and I he last of the Masai , 
on Oct 18 aged Mxty seven yeais 

M Philippe Glangoaud piofosoi of geology in the 
Umvoisity of Clmmont rorretipondant of the Section 
of Mineralogy of tho Pans Academy of Sciences, 
authoi of wotks on the Massif C < ntral of Fiance, aged 
sixty four yoars 

M I mile (jodlewski honoiaiv professoi of agri 
cultural chemibtry in the University ot Cracow and 
corrcsponihint of the FU ition of Rural Fc onomy of the 
Pans Academy of Sciences known for hw work on 
vegetable physiology on Sept 11, aged eighty three 
years 

Mr E H Wilson Keeper of the Arnold Arboreturn. 
Harvard, since 1927, known for his botanical explora¬ 
tions, on Oct 15, aged hfty four years 


News and Views 


Hohaoh was paid to the memory of a great chemist, 
the late Prof W H Perkin, by the Chemical Sooiotyat 
the first ordinary scientific meetingof the new session on 
Oct 10, which was devoted to the acceptance and un 
veiling of a memorial plaque and the delivery of a 
memorial oration The plaque, which (like the Hannon 
memorial) lfl the work of Mr Ernest Gillick, is one of 
three, the others are deatmed to commemorate Prof 
Perkin a distinguished association with the Universities 
of Manchester and Oxford In presenting the plaque 
to the Society on behalf of the Perkin Momonal Fund 
Committee, Prof K Robinson scud that the intention 
to offer suitable congratulations to Prof Perkin on 
the attainment of his seventieth birthday had, to the 
immense regret of his colleagues, been frustrated by 
death, so that an occasion of joy had been changed 
into a memorial It was fitting that the Chemical 
Society should possess a visible memorial of one who 
had served it so long and so well Elected a fellow 
in 1884, he served on the council and as vice president 
for several terms He received the Longa taff medal 
in 1900, and was president from 1013 to 1010 Almost 
his last labour m the cause of chemistry was the 
delivery of the first Pedlar lecture Ihe gift was un 
veiled by Mr A J Greenaway, formerly editor of the 
Society’s Journal, a life long fnend and at one tune a 
colleague of Prof Perkin, it was received on behalf 
of the Society by the president. Prof J F Thorpe, 
who also paid tribute to the distinction of its late 
fellow and former president 


Prof W N Haworth, responding to the presi 
dent s invitation, delivered an oration on the late 
Prof W H Perkin s life and work Perkin s span of 
life was, he said, coextensive with the use and de 
velopment of modem structural chemistry A pupil 
of bir Edward Fiankland, ho studied also under the 
guidance of Wialicenus and afterwards of Banyer, in 
whose laboratory he commenced his senes of researches 
on the synthesis of closed carbon chains Before he 
left this subject he had synthesised every naturally 
occurring monocyclic torpone, and had investigated 
the constitution of camphor and its analogues On 
his return to Great Bntain, he worked for a short 
time at Manchostor on the natural colouring matters 
brazilin and hfematoxylm before being appointed to 
a chair at the Henot Watt Colloge, Edinburgh, where 
he commenced his researches on berbenne and 
cryptopine Invited to occupy the chair of organic 
chemistry in Owens College, Manchester, in 1892, he 
built up there a great school of research, while at 
the same tune giving muoh thought and care to his 
lectures He combmed exceptional skill m manipula¬ 
tion with Bound judgment and acute observation, 
moreover, the help and encouragement which he gave 
to his pupils resulted in an erprxt de corps and a personal 
loyalty which were the greatest incentive to good 
work and to progress m research Of his period at 
Oxford from 1012 until 1029, Prof Haworth said that 
Perkin’s great work is appreciated by none more than 
by Oxford itself William Henry Perkin consecrated 
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his ability and intellect to the ideal that original 
research is m itself and by itself the most powerful 
weapon that ever can be wielded by mankind m 
struggling with the great problems which Nature 
offers on all sides for solution 

That the Church Congress, which recently met at 
Newjiort should have devoted a session to the dis 
mission of eugenics is a sign of the tunes and 
eugeniats may congratulate themselves upon having 
moved public opinion to this extent The Dean of 
St Paul s (Dr Inge), who read a paper on the subject, 
confined himself to its moral aspects Ho urged that 
Church pooplcoughtto include their duties to posterity 
among the now moral obligations which the advance 
of knowlodgo has laid ujxm them Tlieie is still a 
weight of prejudice to be icmoved and it is the mental 
attitude of Churchmen to those questions that he 
desires to see modified The desire to improve the 
intrinsic qualities of future generations, or to stop 
their further deterioration is a purely disinterested 
and public spirited quest Ts the Church to help 
these disinterested woikcrs or is it to udicule and 
misrepresent them? The Doan expressed the view 
belli by all who havo studiod the subject, that a 
Civilisation which gives its whole attention to environ 
ment and jiays no attention whatever to the inborn 
qualities of the child!on is heading for disaster He 
doclarod that there is dysgemc selection going on 
the cumulative offocts of which must result in pro 
gressive degenorncy He thinkH that the Church 
should not lie indifferent to a system of larsmz Jaxrr 
which largely me reuses the number ol criminals, fallen 
women and others who prey upon society 

Thh hi lentihe aspects of ougomes were doalt with 
at the ( hurrli C ongress by Dr A I 1 rodgold, a mom 
ber of the Consultative Council of the Eugenics Society 
He said that while the amount of social inefficiency 
due to physical unfitmss is very great, that due to 
mental unfitness is still greater anil of even more im 
portance While a projwirtion of cases of both physical 
and mental unfitness are caused by faulty environ 
ment, the groat bulk of such cases are a consequence 
of hereditary defmts and are transmissible On this 
point he thought that the ougenists have made out 
their claim, and tliat the prevention of propagation by 
these mentally and physically unfit individuals would 
result in an improvement of the race and a considerable 
decrease of social inefficiency Dr Tredgold observed 
that meieased modical knowledge and facilities for 
treatment, humanitarian sentiment, and the general 
trond of social legislation combine to encourage the 
survival and propagation of the unfit, and to make 
life easier for them than for the fit There are in 
dications that the number and ratio of the inefficient 
and the unfit are increasing If this process be 
allowed to continue, national degeneracy will only 
be a question of time and a sum in arithmetic Partial 
interference by man m the shaping of his racial pro 
gross can only end in disaster , and Dr Tredgold is 
of opmion that eugenics is not only necessary, but 
also the logical consequence of the steps which man 
has already taken 
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Among the early scientific worthies burned m West* 
minster Abbey is the famous Dr Isaac Barrow, 
scholar, mathematician, and divine, who was bom m 
London m October 1630, three hundred years ago 
The son of Thomas Bartow, linen drapor to Charles I, 
ho was educated at the Charterhouse and Felsted, 
entered Peterhouse, Cambridge, and in 1649 became 
a fellow of Trinity Finding the times unfavourable 
to churchmen, he devoted himself to medicine, botany, 
chemistry, geometiy, astronomy and poetry, and in 
1650 at Constantinople, read all tho works of St 
Chrysostom Home again in 1659, in 1060 he became 
professoi of Greek at C ambndgo, m 1002 professor of 
geometry at Gresham College, London m 1063 was 
included m tho first list of members of the Royal 
Society after receiving its charter, and in the same 
year bet nine tho first Lucasian professor of the inathe 
matical scionces Tins last post he rosignod five years 
later in favour of his brilliant pupil Isaac Newton 
but Harrow was aftorwards made Master of Trinity 
C ollogu, tho King declaring that he had bestowed the 
|lost on tho best scholar in Europe Three years 
later, in 1675 he was chosen vice chancellor of tho 
University, and he died of fever on May 4, 1677, while 
on a visit to London 

Harrow s mathematical works included his edition 
of tho Elements of Euclid 1655, Loctionos 
Mathematic® , 1083, Loctionos Opticso et Geo 
metric a. , 1669, and his edition of tlie “Comes of 
Apollonius , 1675 Asadivmo Ban ow ranked with 
tho greatest of his age Descnlied as a j Hinton of 
the lesser hi/.o lean and of extraordinary strength of 
a fair and calm complexion , a portrait of Banow 
by Lefebre lias long been included in the catalogue of 
the National Portrait Gallery, but this is not now 
considered gonuine Tho Gallery, however, jxissessce 
a pencil portrait by the contemporary artist Loggan 
Barrow s death took place, one account says, in a 
mean lodging at a saddler s near C haring Cross , but 
Dean Stanley wrote that He had come, as Master 
after Master had come, to the election of Westminster' 
Scholars, and was lodged in one of the canonical 
houses that had a little stair to it out of the cloister, 
which mode him call it a man s nest He was 
there struck with high fever, and diod from the opium 
whu h, by a custom contracted when at C onstantinople, 
ho administered to himself ’ His grave m tho Abbey 
is to bo found on the west side of Poets Corner, 
opposite to those of Chaucer, Browning, and Tennyson 

Attbh an interval of three years, a second Science 
Exhibition was held on Oct 14-18 in the White Rock 
Pavilion at Hastings This time the whole building 
was used, and the committee of local electricians, 
engineers, modical men, chemists, science teachers, 
artists, musicians, and others, with the mayor as 
president and the headmaster of the Grammar School 
as organising secretary, got together a much more 
comprehensive collection of working apparatus to 
illustrate modem scientific discovery and invention 
Demonstrations were given every hour on such sub¬ 
jects as television, ultra violet light, sound vibration, 
and electric transformers , cinematograph films wars 
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shown to illustrate natural history subjects , and on 
successive evenings Sir Leonard Hill, Prof E N da C 
Andrade, Prof E V Appleton, and Dr Alexander 
Wood lectured to considerable audiences on the 
advances in science with which they are especially 
familiar Admission in the mornings was limited to 
parties of school pupils It is obvious that in a town 
such as Hastings some means should bo found for 
giving popular instruction m science, and the crowds 
that attended and the interest shown have convmeed 
the promoters that the Exhibition has served this 
purpose Iho receipt* from admission fees will it is 
expected, cover the expenses, so that no call on the 
guarantors will be necessary One advantage of the 
Exhibition is that the scientific talent of the town 
has boen mobilised to carry it out and an enthusiastic 
band of workeis brought togothor which will be avail 
able for other concerted efforts 

At a meeting of the Newcomen Society held at tho 
Science Museum on Oct 15 Mr H P Vowles read a 
paper entitled An Inquiry into Origins of the Wind 
mill Though our Domesday survey, made be tween 
1080 and 1086, mentions between live and six thou 
sand mills it is presumed these were all water mills 
or cattle mills Iheoarhest authentic evidence of a 
windmill in England refers to that erected by Herbert, 
the Dean at Bury St Edmunds about ad 1191 tho 
event being recorded in the Chronicle of Joooyhn do 
Brakelond Ihe question as to whence I ngland 
and other western countries obtained thoir ideas of a 
windmill Mr Vowles attempted to answei by local ling 
the travel and trado of u thousand yeais ago, when the 
Vikings sailed tho waterways of Russia and a great 
trade route extended from Asia Minor through Peisia 
to China Near this trade route as it passed through 
Persia, lay Sijistau now beistan a land of almost 
ceaseless winds, where windmills were apparently in 
common use by tho tenth century and whore in 
numerable windmills of a pumitive ty|>e can be seen 
today Mr Vowles a papor contained many lefer 
one os to tho manuscripts and early works he has 
examined, and what he calls a not altogetliei un 
reasonable theory of the oiigm of windmills is 
certainly woith pursuing 

Thf presidential address of Mr L St L Pondred 
to the Institution of Mechanical b ngineers delivered 
on Oct 17, was entitles! Random Reflections and 
was addressed pnneijially to young engineeis— 1 
moan , Mr Pendrod said, men under forty Great 

inventions have generally boen made by men still 
under middle age, and it is often the ignorance of 
youth, disregarding any opinion but its own, which 
carries its will against the inertia age inevitably 
brings No doubt it is right schools should say 
‘It u so , but it is to be hoped there will be students 
with enough folly to try the apparently impossible 
In our own time we have seen the theory of gravita 
tion shaken, the theory of light in the melting pot, and 
the transmutation of metals brought almost within 
reach ‘ It is a glorious age for those who would let 
their thoughts run free”, but reasonable restraint 
should be used Breadth of view u also desirable, 
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and, as John Bourne said long ago, an engineer must 
be content to believe that there are other things in 
the world besides cast iron and steam pressure ’ 
The ploa for a broader cultivation for engineers is 
seen in America Germany and branco, as well as 
Groat Butam But with all this, while avoiding the 
evils of specialisation or what Johnson called the 

drowsy equilibration of undetermined counsel ’, 
the presont requires vigorous action for as Lytton 
said, So much dejxmds ujion action that everything 
seems to say aloud to oveiv man Do something— 
do it— do it 

An interesting paper on the operation of overhoad 
powor lines nt 11 000 volts was read by M Polaek, 
tho engmeei of the Nord Lumitre f o at tho recent 
International Union of Powor 1 nginc ers at Pans It 
is printed in the Klrctrical ltmen foi Sept 18 Ihe 
oveiheod lines havo a total length of 728 miles and 
are supjxirtod by conciete jxists Glass insulators are 
generally used as it is found that they liave a large 
factor of safety Tin conductors are stranded and 
the netwoik is supplied from the huge ( eimevilliers 
Central Station Tho principal causes of tumble are 
tempests, trees birds malicious persons and deposits 
of conducting materials on the insulators About 
80 por cent of the disturbances are only for a few 
seconds Of tho remainder which cause a shut down 
for a longor pcuod, thimdeistonns cause about ton 
per cent buds about one jier cont and breakage of 
posts less than one |>er c ent b ngineers fear thunder 
storms most as they affoct the lines ovei a wide 
region and interrupt at tho same time the telephone 
service On wooden jxists tho lightning discharges 
mako helicoidul grooves cause aics to be established 
between the conductor ancl distant objec ts and destroy 
apparatus Ihe breaking of the wires is the most 
frequent result of a storm The fall of trees some 
times breaks the wires and the blowing of branches 
across the conductors starts arcs which weaken them 
Both small and large birds can start an arc between 
a conductor and earth Accidc nts due to thin cause 
are not uncommon in Hpimg and autumn but are rare 
m winter and summer b>cn such small birds as 
starlings have been known to start an arc Malicious 
and thoughtless people havo boon known to throw 
wires or old bicycle rims at the wires to see what 
would happen 

Thf quarterly meeting of the Grand Council of the 
British Finpire ( aneer C ampaign was held at the new 
ofheos at 12 Grosvenor Crescent, Hyde Park C omer, 
London b W 1, on Oct 13 On the recommendation 
of the Scientific Advisory Committee, a further grant 
of £150 was made to Dr J C Mottram pathologist 
at the Radium Institute, London , £300 to Mrs E K 
Dawson, of Edinburgh, for the continuance of in¬ 
vestigations into mammary cancer, and £250 to Mr 
E Nevill Willmer, at the Physiological Laboratory, 
University of Cambridge An application for affilia¬ 
tion from the Natal Radium and Anti Canoer Fund, 
South Africa, was received and acceded to, thus com¬ 
pleting the representation of the British Empire Canoer 
Campaign either by way of branches or affiliated 
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bodies in every one of the British Dominions It 
was announced that a popular book, entitled The 
Truth About Cancer , has been finally approved by 
all the technical committees of the Campaign and will 
be published by Messrs John Murray at a cost of 
2 a Hd per copy Ihe Campaign has fixed the price 
of the book at this figure so as to make it available 
for all classes of the community Ihe Campaign has 
received an intimation that a legacy of more than 
£20,000 will become available shortly for its research 
into the causes and cure of cancer 

On Oct 10, Wing Commander Kingsford bmitli 
landed at Darwin, Northern Australia, having com 
pleted a flight from England to Australia m just over 
10 days llw machine is an Avro Avian bports model, 
driven by a 120 h ji Gipsy engine, and its maximum 
fuel load is 100 gallons It is thus a light aeroplane 
comparable with that used m February 1027 hy Mr 
Bert B inkier, whose time for the same journey was 
16| days Incidentally it may lie noted that Kingsford 
bmith did the same journey 'ast yoar in a three 
engined tokker, taking about 12 duyH ihe daily 
stages of his recent flight weie as follows Rome 
(1000 miles) Athens (700 miles), Aleppo (1100 
miles) Busture (0 r i0 miles) Karachi (1050 miles) , 
Allahabad (050 miles) , Rangoon (1100 miles), Singa 
j>ore (1200 miles) , Sourabaya (1000 miles) , Atambua 
(BOO miles), Dai win (500 mi los) 

The h ifth Congress of Polish Physicists, held at 
PoznaA on Sept 24 27, attracted more than three 
hundred members The Congress was divided into 
two sections, nearly equal in numbers—an educational 
section and a scientific one Ihe members of the 
latter section represented all centres of physical re 
search in Poland, many of which were created after 
the recovory of the political independence of that 
country The Congress was held under the presidency 
of Prof M Wolfke, of the lechmcal Institute, Warsaw 
Seventy two experimental and nine theoretic al papers 
were presented, showing a considerable increase of 
scientific activity since the last Congress, held at 
Wilno m 1928 The Physical Institute of the Urn 
versity of Warsaw, the director of which is Prof 
PioAkowski, contributed more than twenty papers 
It is interesting to note that some fields of research 
seem particularly to attract Polish physicists These 
are, with the number of papers m each molecular 
and atomic spectra (35), dielectric constants (9), elec 
tno are (8) , radioactivity (8) Special interest was 
aroused by papers on association of light quanta, by 
Wolfke, allotropic modification of liquid ether, by 
Wolfke and Mazur—the first case of allotropy m the 
liquid state was discovered in 1928 by Wolfke and 
Keesom in liquefied helium , X ray investigation of 
the structure of wood, by Piefikowski, resonance 
spectra of silver and zinc vapours, by KapuiciAski, 
Warsaw, absorption spectra of sulphur, selenium, 
and tellurium, several papers, University Institute, 
Warsaw , a mercury are of extremely high efficiency, 
by ReczyAaki, Lw6w , isotopic effect in band spectra, 
by Curtiss and Patkowski, Wilno , dieleotnc oon 
stants, by Zakrzewski, Krak6w , Raman effect at 
critical temperature, by Ziemecki and Narkiewics, 
Warsaw , ionisation potential of radon, by Holweck 
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and Wertenstem, Warsaw The Congress has elected 
Mme Curie and Prof W Natanaon as honorary 
members of the Polish Physical Society 

Lord D Abebnon has accepted the office of presi 
dent of the National Institute of Industrial Psycho 
logy, in succession to the late Earl of Balfour, its first 
president Lord D Abemon, like his predecessor, is 
keenly m teres ted in the activities of the Institutes, 
both industrial and educational He is a strong 
advocate of the value and necessity of tho better 
methods devised and omployed by the Institute for 
giving advice to young persons m their choice of a 
career 

The Horace Brown Medal of the Institute of Brew 
ing is uwarded by the Council for eminent services 
on the scientific or technical Ride of tho fermentation 
induRtnes, at interval of not Icbr than throo years ’ 
The first award was made to Prof H E Armstrong 
in 1920, and the next reopiont of the medal is to be 
Dr F S Heaven, who, by his individual work, has 
done more than anyone to add to our knowledge of 
barley The presentation will be made by the presi 
dent, Mr Percy Gatos, in the leoture theatre of tho 
Institution of Electrical Engineers, on Friday, Nov 21, 
at 8 15 pm, when Dr Beavon will deliver the memorial 
lecture on The Culture of Barloy for Brewing 

Dr A W Hill, director of the Royal Bo tamo 
Gardens, Kow, leaves England on Oct 24 on a visit 
to South Africa at the invitation of the Government 
of the Union Dr Hill will examine the botanical and 
allied activities of the Union under the guidance of 
Dr I II Polo Evans, chief of the Division of Botany, 
Pretoria I ho visit has been made possible by a grant 
from the Empire Marketing Board to Kew for over 
seas visits Dr Hill exjiects to leave Beira on Jan 2 
to go to Uganda (where he will be the guest of the 
governor) and to Kenya, in both colonies he will 
visit the agricultural and botanical departments 
The tour will end with a visit to the East African 
Agricultural Research Station, Amani, to attend the 
conference of directors of agriculture at the end ot 
January 

Kino Edward’s Hospital Fund for London has 
arranged the following senes of demonstration 
lectures A Hundred Years of Photography , by 
Dr Walter ( lark, director of the Research Labors 
tones, Kodak, Ltd , on Oct 29 , Sound Reproduc 
tion , by Mr J HA Whitehouse, head of the 
Technical Publications Department of the Gramo¬ 
phone Co , Ltd , on Nov 5 , ' The Miracle of Sound 
Photography ' , by Mr J L Underhill, chief recording 
engineer of the RCA Photophone, Ltd , on Nov 10 , 
‘ Dyes and Dyeing by Major F A Freeth, research 
manager of Imperial Chemical Industries, Ltd , on 
Nov 19 , A Light Talk on Illumination , by Mr 
T E Ritchie, chief illuminating engineer of the 
General Electric Co , Ltd All these demonstrations 
will be given at the Portland Hall, Regent Street 
Polytechnic, at 5 30 r u A further demonstration, 
‘ The Romance of a Lump of Coal ”, by Sir Francis 
Good enough, controller of gas sales of the Gas Light 
and Coke Co , will be given at 8 pm on Deo 8 at the 
Caxton Hall, Westminster The feature of the senes 
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is that prominence is being given to practical demon 
Strattons illustrating the devoloiimont of the subjects 
Tickets can be obtained from the Secretary King 
Edward s Hospital I 1 mid foi London 7 Walbrook, 
F C 4, or at the doors prices 2a 6 d and Os (boats 
numbeiod and reserved) each demonstiation oi 
12s 6d and 25s for the son os 

In tho artnlo refemng to the meeting at Stockholm 
of the International Union of Geodesy and Goophysu s, 
which ap|>eaied m Naturf for Oct 11 p 085 a state 
merit appears suggesting that an Auroral Atlas is in 
preparation We understand that tins Atlas is in 
fact already prepared and published and its chstri 
button is now being imdcrtaken by Prof C Stoimei 
chairman of the C ommitteo resjKinsihle fot its pro 
paration 

Api ticattons Are invited for the following appoint 
ments on or liefoic the dates mentioned AUctuni 


m civil onginooiing at Armstrong College—Hie Regis 
trai Armstrong Collego Newcastle upon Tyne (Nov 
1) A plant physiologist at the Agncultmal and 
Horticultural Research Station Long Ashton Bnstol 
— Ihc Scciotaiv University Bnstol (Nov 1) An 
assistant pathologist at the French Hospital and 
Dispcnsniy Shnttosbmy Avenue The Smetary, 
Fionch Hospital and Dispintcaiv 172 Shaftisbuiy 
Avenue W ( 2 (Nov 4) An assistant pathologist to 
the Pathologic al Bai tenological mid ( lime nl Research 
De)Aitment of tin R< yal Sussex ( i unty Hospital, 
Brighton The Si i rctiirv Suponntcndcnt Royal bus 
mx (ountv Hospital Hnghton (Nov 10) \ senior 

assistant path logist at the \urkhind Hospital—The 
Smetary Vueklund Hospitnl Hoaid \u< klunil Now 
Zealand (l)u 15) \ pait timonmstci for (leetiicnl 

engine mug nt the lechmcnl Institute PondeisLnd, 
Fnfield—F ( V]tli»i|x I dueatun Ofltces (untie 
man s Row I illicit! 


Our Astronomical Column 


Magnetic Duturbance and Aurora—A magnetic 
distuibanco, classilied as a small stoirn commencod 
at I? 1 (i M 1 on Oct 17 and lasted about ton h airs 
I ho range in destination at Greenwich was 55 tho 
ose illations ol the needles being most inpid about 
17 h and 22*> I hero was an accom|ianvoig display ot 
tho auroia borealis, wlli< h seems to havo boon pai 
ticularly woll soon tiom the eastern counties of 
England Mi ( hailcs leaf 7 Grange Road (am 
bridge states that at 1952 G M 1 a low arch was 
visiblo stretching from north west thiough noith to 
north north east Tins was bright green m colour 
the lower edge being quite shaiply defined while tho 
upjicr cslgo gradually me rgexl into tho cloar sky abo\ o 
At its highest point the arch was jicrhaps 15 abovo 
the horizon and the oxtiemities did not quite teach it 
No streamers weie observes! Ihe arch peiaisted 
imtil 2130 GM1 when ramelotids finally hid it 
Mr H W 1 Absalom 9 Hillside hardens Wallmgton 
Suirey saw an auioral display betwoon H 30 anil 
tt 45 p m (G M T ) Ihe phenomenon was fust a 
compaiatively xhoit, thin and rather diftuse arc of 
glow a few degree's below tho three most westeily 
stars of the Plough A few minutes later vertical 
strui ture hex amo apjiarent there being meanwhile 
a slow westward drift of tho phenomenon which in 
its final form, seemod to consist of a neai ly vertical 
shaft to the north west This shaft faded somewhat 
suddenly a minute or two before 6 4! ph 

At this time thero was a relatively small gioup of 
sunspots about two days travel past the sun s ccntial 
meridian This group seemingly unimportant was 
more interesting s|>ec frost opicaliy it was suuoundod 
by a conspicuous area of bright hydtugen fhxcult, 
and as another mdox of activity small but faiily 
lapidly moving streams of hydiogon shown as 
absorption markings were associated with the leai 
most spot on Oct 18 and 19 Whilst in those respects 
alone tho group of spots was not unusual, the region 
may be considered at least as suspect in a possible 
association with this magnotic disturbance and aurora 

Bright Lines in Long period Variable Stars —An 
examination of tho behaviour of bright lines m the 
spectra of long jienod vaiiable stars is made by 
Merrill and Burwell m the Astrophyatcal Journal, 
vol 71, p 285 Ihe wave lengths of 58 bright lines 
are recorded originating m hydrogen, iron (including 
‘ forbidden ’ luiea), magnesium, silicon, manganese, 
and (doubtfully) strontium and indium The for 
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bidden ir n Inns and a inagmsunn tnplct in tho 
ult i a violet liavo not pn vioiisly litcn icx ended The 
most interesting icsuits deal with line intensities 
Intensity riltoi iatl« r than nbsoluti vnlucsait used 
in older t> avoid photometric dithcultus and tho 
ratio Hy HU shows staking vaiiatious Ihioughoiit 
tho light |xriexl which an common to ull the Mi typo 
stars exanunod It uses ia| i lly fiom J 8 up to 1 2 
(rea<lung tho lattci value just before thi maximum 
light phase) then remains nearly constant foi more 
than a fifth ot tho piiiocl and finally uses tapidly 
again to about 5 2 Ofhti intensity ratios show 
similar venations The losults are discussed and it 
is showm that tho bright lines bthavt as if they had 
little depindence upon the photosphere It is also 
suggested that the hand pnsliu mg titanium oxide 
oxists at a higher lovol than that at winch the hnght 
lines ait piodtntd 

Pluto Mi Bowerlmscoiiq aicd thoictcnlobseiva 
tions of Pluto madi by Prot G van Husbroeik at the 
Voikos Obseivatory with the ephemtns jucpaiod by 
himself anil Mi Whippli using tin elements that they 
dcuvod fiom ohseivations exteudmg fiom 1919 to 
1930 lho moan collection to the eplumens at the 
beginning of September last is only 0 1 in R A and 
0 2" in Decl This is so small that it finally clinches 
tho correct identification of thi 1919 images with 
Pluto This was leolly quite ci itain alioody but some 
astionomers pi oft ired to waiL for the autumn ob 
salvations bofoio accepting them these should now 
be satisfied 

M I Quemsset succeeded m photographing Pluto 
at the Juvisy Observatoiy on Sept 25 using a lens 
of only 5 til ujioituie and 24 in tocal length The 
exposure was for 21 hours He estimates the magm 
tude as 15 Prof Wnlt thought it somewhat brighter 
than this piobably soinethmg dope nets on tlio type 
of plate used as the light of Pluto appears to be 
yellowish It is now near its stationary point and will 
soon begin to retrograde Messrs Bower and Whipple 
have issued an ap|>eal to all who have access to old 
plates that might contain images of Pluto to examine 
them carefully They gave an ephemeris for past 
years in Ltck Obaenutory Bulletin, No 427 This is so 
near tho truth that only a small region on each plate 
would need to be scrutinised Two plates of each 
region are noodod to distinguish the planet from a star, 
unless the exposure is so long that the planet has 
trailed appreciably 
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Research Items. 


A Survival in Sind —Mr Ernest Mackay, in the 
Journal of the Royal Anthropological Institute, vol 60, 
pt 1, in describing the potteiy making industry of 
Balreu village, two miles south east of the ancient 
site of Mohenjo daro, singles out a number of details 
in which he secs resemblances to tho pottery of the 
ancient East and {larticularly to the painted pottery 
of Sunieria The wheel is unlike that employed any 
where else in India except in the upper Punjab, 
having two discs, of which the lower is turned by the 
foot 1 ho foot wheel is used in tho Bahrein Islands 
and elsewhere m the Persian Gulf, whence it may 
ha\o reached India cither overland or by sea In 
making small vessels a tall column is moulded from 
which the completed vessel is severed by a < ord This 
leaves a chaiacteiistic groove in the base Similar 
grooves are to be detectod in bumenan and Molienio 
daro ilottery Vessels were < ut from the wheel by 

coid in Crete so early as Middle Mrnoan II The 
larger jars are built up in three or four {»rts on a 
moulded liase The same method except for the 
moulded baso is found m potteiv of the pro Sargomo 
period of Mesojiotamia and in the {minted potteiy of 
Jomdct Nasr near Kish, c 3600 b l Iho method of 
tapping tho jKittory before quite dry with a block 
and spatula may have been employed m the manu 
fa< turn of some of tho so called hand made {lottery 
of tho oarly hast Sjiecimens of the tapping block 
hav« be«n found at Haiappa and various sites in 
Noitliei n Baluchistan To decorate the {icts, they 
are placed on a conical stand and a covor with a pro 
lectmg knob is placod m tho mouth of tho pot, this 
being used to revolve tho vossel with the pabn of the 
hand Similar coveis aio found at Mohenjo daro and 
also at Temdet Nasr Though the designs show very 
littlo icsomblance to those of Mohenjo daro except 
that the scalo pattern of tho Nal pottery may be 
attributed to tho influence of tho Indus valley culture, 
yet the viry nuivival of tho art may itself bo due to 
a tradition handod down from the people of Mohenjo 
daio rather than to a new introduction It is certainly 
not Greek or Arab 

Characteristics of the Peoples of Central Asia 
During a long sojourn in Central Asia (1892 1008) 
J Talko Hrynoowicz collected many skulls of the 
present day and formi r inhabitants which lie found 
by tho railways am! in holds forests and cemeteries 
Their abundanco was due to thi belief of the Buddhists 
that the most honourable sepulrhie was m the interior 
of wild beasts and to tho consequent scanty burial 
given to corjises A study of the skulls shows that 
the population is composed of two principal types 
(Bull tnitm 4cad PoUmaisc'sc T ett , Scr B, p 107, 
1930) The first type Mongolian and eontempo 
raneous, comprises two varieties an eastern and 
a western the latter pethajn mingled with Turks 
The second tyjio represented by a probably pure 
Turkish rate is extmet at the present day, the 
remains being found only in tombs Ihis ‘Euro 
Asiatic race which mixed with others, such as the 
Mongols was once very numeious and had several 
branches It spread even to the bounds of central 
Asia on the north east, and its influence upon the 
Chinese there is marked by the presence of carnage 
roads, irrigation canals and certain agricultural 
implements, while its rune like uiacnptions remain 
on the stone tombs of the Khans at Karakoram 
The author behoves that the characters of the skulls 
and the sire and development of the skoloton indicate 
that this is the race to which the Huns belonged, and 
accordingly he does not hesitate to range the Huns 
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as a race with Turkish rather than of Finno Mongol 
with Slav affinities 

Birds of the Antarctic Seas —The British Antarctic 
Expedition of 1910 on the Terra Nova made a collec¬ 
tion, amongst other things, of bird skins, but the 
accidents of death, first of Dr E A Wilson, the 
naturalist of the Expedition, and then of Mr Ogilvie 
Grant, have delayed the report until now A casual 
glance at the report suggests that it is largely due to 
the pen anil pencil of Dr Wilson, and, indeed, its text 
and the many drawings in pencil and colour reflect 
the keen observation and skill of that ill fated natural 
ist But closer reading shows that the authors, Dr 
P R Lowe and N B Kinnear, have contributed a 
great deal to the scientific value of the work, notably 
by their long senes of measurements of specimens from 
different regions, and by thoir remarks on age and 
locality differences iorty species and sub species 
were observed and obtainod during the voyage and 
many interesting notes on habits, charaotenstio 
attitudes in flight and in feeding were made One 
of the most stiikmg was tho observation near Cape 
C roner that young and adult individuals of tne 
Emperor penguin woro frozen into the lowor layers 
of tho old bay ice of the previous winter and drojiped 
into the sea as the ice melted That and the presence 
of adults with chicks of different stages, seen at vauous 
places from Doc 19 until Jan 4, confirmed the 
suspu ions that the chick is very slow in shedding its 
first plumage and the egg has to be laid and hatched 
out during the w inter months 

Swarming of Bees —In an article on tho phylogeny, 
physiology, and biology of tho Bwarming of liees (Biol 
Zentralbl , Leipzig, Bd 60, p 219, 1930), G Gotze 
discusses the investigations made on this subject at 
the Institute of Plant Diseases at Landuberg Swarm 
mg, he holds, originates as a rule owing to lack of room, 
lack of food oi the unsafo condition of the old nost, 
and not, as Edwards and Latham have stated, as part 
of the nuptial flight It is a division of the bee stock 
in which tho box impulse has no part and most likely 
arises from an instinct impelling to migration towards 
favourable conditions of rood and colonisation It is 
an expression of the social relationship between the_ 
quoon and her subjects, an election flight which loads' 
to the division of the bee stock as soon as several 
females have come to adult Btate 1 he social problem 
amongst bees has found, in different quarters of the 
globe three types of solution In America the stmg 
less Meliponi oxhibit the flight of young queens with 
partial swarming, in India the workers of Apis 
dor sola build new nests and this is followed by the 
swarming of the queen, and in Euiope, the old queen 
of Apts melhfica flies off, and later there follow sue 
ceasive swarms with young queens The author eon 
aiders that such haimomous procedure as swarming 
in a state composed of so many castes could not be due 
to physiological reflexes to particular stimuli, and 
favours the view that a deep seated hereditary instinct 
is involved 

Regeneration and Normal Growth — Pnribram’s 
measurements of Sphodromantis and those of Kfize- 
necky on Tenebno reached analogous conclusions 
that a parallelism exists between regenerative and 
normal growth Ubisch, on the other hand, regards 
differentiation, not growth, as the essential feature 
of regeneration E Godlewski and I Latuuk have 
attacked the problem afresh by determining during 
ontogenesis and during regeneration the growth of 
sectors of the tail of axolotl, the segments being so 
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far as possible equal and placed behind each other 
(Buff, intern. Acad. Polonaise Sc. Lett., 8er. B, p. 79, 
1930). The authors share neither of the opinions 
indicated above, for they regard growth and differ¬ 
entiation as complex general notions, indicating the 
resultant of several very different factors. Growth 
can indeed be distinguished m the ontogenetio and in 
the regenerative phase: in the former it is uniform 
in all the sectors ; in the latter, apart from a generally 
accelerated movement, it shows stronger growth in 
the anterior than in the posterior sectors. It would 
appear, therefore, that factors take part in regenera¬ 
tion different from those involved in normal growth, 
and that a theory which limits regeneiation to 
accelerated growth does not fully meet the facts of 
the case. 

Graft Hybrids.—A valuable account of investiga¬ 
tions in this interesting Held is given by Prof. F. E. 
Weiss in Biological Reviews, vol 5, No. 3, 1930. After 
some discussion of the vexed question of the influence 
of stock on soion, a very succinct historical account 
is given of the liest known horticultural ‘ sports ’ 
which are now interpreted os graft hybrids, namely, 
tho bizzsrria orange, Cytisus Adanu, and Cmtaegome- 
stnlus. In the last case, Weiss and Haberlandt regard 
tno explanation of this plant as a periclinal chinwra 
as in doubt, because the shape of the epidermal cells, 
as seen m surfaco view, does not correspond with that 
of either of the onginal plants, from the graft union 
of which the sport has apparently arisen. It is not 
clear, however, why the authors should expect an 
epidormal coll to retain all its original characteristics 
of shape when it is subjected to a different amount of 
superficial extension, due to the fact that it is now 
spread over a core of different growth capacity Baur's 
ouginal explanation of some of those graft hybrids as 
chimtcras. m which a skin of one parent is spread ovor 
the core of another, has been fully confirmed by the 
beautiful experiments in tho artificial production of 
such graft hybrids from the region of graft union, 
which were initiated by Winkler. Prof. Weiss de¬ 
scribes those experiments and shows how tho further 
elucidation of the complex phenomena associated with 
the production of graft hybrids depends upon ade¬ 
quate cytological studies, and upon the developmental 
studios of tho growth processes m the apical menstem 
Many cases of graft hybrids have boon brought under 
notice because the tissues from different parents show 
different capacities in the production of green ehloro- 
plasts. Prof. Weiss makes it clear, however, that the 
interpretation of the genetic anti somatic factors in¬ 
volved in the production of variegation is a very 
complex and involved problem. 

Land Molluscs from Caribbean Islands.—Visits 
dunng the expedition of the yacht Mary Pinchet were 
paid and land mollusca collected at Grand Cayman, 
the Swan Islands, Old Providence Island, and St. 
Andrew Island, the results of which are now described in 
full by Dr. H. A. Pilabry (Proc. Acad, Nat. Sci. Philad., 
vol 82). Some work had previously been done on 
the laud mollusca of Grand Cayman and the Swan 
Islands, but no land snails have hitherto been reported 
from Old Providenoe or St. Andrew Islands. Of the 
twenty-nine species oollected at Grand Cayman, 
nineteen are restricted to it, and the author oonsiders 
that it has existed well back into Tertiary times and 
has never been connected with Cuba. Its fauna can 
be most credibly accounted for by a former land 
connexion with Jamaica. Twenty-two species of 
land snails are now known from the Swan Islands, of 
which nine are special thereto. Soeptical as to the 
ability of land snails to make long sea voyages. Dr. 
Pilabry regards their origin as obscure. The ndge 

No. 3182, Vol. 126] 


on which Old Providence and St. Andrew Islands 
stand was formerly emergent and connected with the 
mainland, probably in Pliocene times. 

MetamorphUm and Geological Structure.—In an im¬ 
portant paper by Gertrude L. Ellen and C. E. Tilley, 
published m the Trans Roy. Soe. Edinburgh (Vol. 50, 
Pt. 3, No. 25, 1930), the results are presented of many 
years’ work on the structure of tho Central and South- 
west Highlands as shown by the metamorphio con¬ 
dition of the bods In addition to vory extensive field 
work, nearly 3000 reek specimens have been sectioned 
and examined in ordor to define with precision the 
limits of the vaiious metainorpluc zones that have 
been recognised Tho distribution of tho latter shows 
very conclusively that the fundamental structure of 
the entire region was ono of large-scale recumbent 
foldmg of the type suggested by Bailey. The con¬ 
nexion between this folding and tho mctamorphism is 
so close that the two processes must be regarded as 
having taken place approximately at the same time. 
The early recumbent folding was followed by a simpler 
typo of folding liko that found in tho southern uplands. 
This stage was unaccompanied by constructive meta- 
morplusm. The movement seems to liavo culminated 
in the development of u series of thrusts with an over¬ 
drive to the north-west. Tho mipnlso of the earlier 
folding, however, apjioars to have come from the 
noith-w est Tho two sets of trend lmes ai e not exactly 
parallel The pnjter is well illustrated with maps and 
sections, and is a most valuable contribution to our 
rapidly growing knowledge of an at eu and a method m 
both of which Barrow was the pioneer 

Australian Rainfall. The Commonwealth Meteoro¬ 
logist has produced the ram map of Australia for 
1929 Twelve small maps show the monthly rainfall 
and a largo ono tho annual i am fall. Tho maps are 
based on the tocoid of 1300 stations that aie well 
distributes! except for a gap in the interior of tho 
western half of Australia. Only fifteen jwr cent of 
tho country had ram m excess of normal. Tins com¬ 
pares with thutoen por cent last year, but this year 
was really worse, because there wore very dry condi¬ 
tions in tho pastoral Lands of South Australia, north¬ 
west of Now South Wales, and south-west Queensland. 
In some of those areas tho totals wore the lowest on 
record. Tho wheat areas of Victoria had a lack of 
ram during the critical winter anil spimg months. 
The total wheat harvest of Australia has been esti¬ 
mated to liavo dropped fiom 100 milliun bushels last 
yoar to 120 million bushels. Wool production, how- 
ever, was high, and the sugar plantations do not 
appear to have suffered from shortage of ram. Tas¬ 
mania as usual had a good rainfall. 

Ultra-violet Glazing. —In response to the frequent 
inquiries from the biuldmg industry as to the use 
of window glasses transparent to ultra-violet rays, 
the Building Research Board of the Department 
of Scientific and Industrial Research has issued a 
Bulletin of a dozen pages on tho subject, prepared by 
Mr. H. E, Beckett. A number of glasses which, when 
in sheets of 0-23 cm. thickness, transmit 05 per cent 
of the therapeutic rays betwoon 0-29 and O'32 x 10* 4 
cm. are now available, but their transjiarenoy falls 
off to 55 per cent in the course of three months' ex¬ 
posure to sunlight, and any dirt which may collect on 
their surfaces reduces their transmission still more. 
To get the therapeutic benefit of a window of the glass, 
it is necessary to sit within a few feet of it, as the 
availablo radiation falls off rapidly with increasing 
distance from the window, and at most points within 
a room the amount available is small. Copies of the 
Bulletin can be obtained from H.M. Stationery Office 
(prioe id.). 
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Possibility of Collisions between Light Quants If 
light ha* a coipuscular structure, collision phenomena 
might be ex|>ectod to occur when t wo beams cross ear h 
otliei, and it would be possible for example for two 
similar quanta to give rise to a mw ono of a new fre 
quenty A search for an effoct of this nature is do 
Bonbed by A Is Hughes and G h M lamuey m the 
second August number of the Phyncal Jtuuu Two 
beams of sunlight filtered tluough rod glass wtie 
passed through a jrair ot large lenses so that the 
beams, the axes of which weie inclined at 120 inter 
sec ted at a common focus Lho jromt of intersection 
when examined through a green filter with a dark, 
adapted eye showed no detectablo light and it is 
calculated from the energy of sunlight and the sc nsi 
tivity of the oj e that the < ollision area of the quantiun 
for an event of this t> pe, is loss than 1x10 ’“cm 1 

Protecting Transmission Lines from Lightning — 
During a severe thunderstorm the engine <rs ot over 
head transmission lines have an anxious tunc They 
do not ltai that the surges set up in the lines may do 
damage ah modern lightning ntrestors aie veiy effi¬ 
cient but they do fear however that direct flashts of 
lightning may stnko the line In IhO J‘rot/rtmt for 
Octobu the methods of piotoctmg tiansmission linos 
from duct tstiokes are discussed It is suggested that 
if nil the lattice towers are conncttcd with the earth 
through a suitable resistance ancl are connected to 
gather by an earth wire then the line will bo prac li 
cally safeguarded lhe author states that a lightning 
flash is non oscillatory and a cathode ray nscillogiam 
is shown to support this statement A dese notion is 
given of exjiorunents carried out m the Alt. high 
tension laboratory to find the nature ot the canal 
through wlneh a high tension dischaige takes place in 
air ( urunta weie variexl fiom 1500 to 60 000 am 
peres The diameter of the spark canal was rmasureel 
photograjrhically eve ry piocaution be mg taken to pre 
vent irradiation on the photographic plates A cuivo 
is given to show the relation between the diameter of 
the spark canal and the maxmnun eiurcnt The 
record shows that with high discharge c uuents the 
current density in tin sjiaik eanal approximates to a 
constant value of ten ainpc.its per squats millimetre 
A lightning current of 175 000 aiiqsres would thus 
roqmre a canal of diameter 15 contimeties lho 
spark c anal m the experiments was constricted at tho 
points where it started and finished Similar con 
stnction should o< c ur when lightning flashes hit the 
ground llie authoi considcis that a fulgurite of 
6 centum tree diainetei would be cauMxl by a lightning 
flash of 175 000 amperes 

A New Distance Finder To meet tho increasing 
need foi a simplo and inexpensive apparatus for 
measuring distances Messrs W H Harling Ltd of 
117 Moorgate F C 3, have just introduced a Popular 
Distance 1 inder (puce 27s 6d without staff staff 
7s 6d oxtra) which should be of use to surveyors, 
engmoers architects, scouts etc lho size of the 
instrument when sot up is 1 in x 10 m and, w ithout 
the staff packs up to 12J in x m x 21 ui Tt con 
sists of a horizontal arm carrying a cross bai and sc ale 
at one end and an eyo piece at the othei, mounted 
on a staff lho scale arm is also provided with eye 
pieces for observations along the ohosen base line 
Two adjusting slow motion gears are attached, one to 
turn the whole instrument about tho staff, the othor 
to turn the scale arm only Each arm is fitted with a 
spint level, and the scale is so graduated that, if tho 
length of tho base line is 10 or 100 units, the required 
range may be read off the scale without calculation 
Another feature m the aimplicity of the design lies m 
the fact that there is no restriction as to the direction 
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of the base chosen Provision is made for roc lamping 
tho mstiument on the staff in a vortical plane, so that 
heights may be as readily measured an horizontal 
ranges Anv distance from 50 feet to 5 miles may be 
measured indeed, the range is limited only by visi 
bility and the power of the eye and provided the base 
line is not loss than one tenth ot the distance to be 
moasuied, a 99 per cent accuracy is obtainable 

Sodium Vapour Measurements of the vajxDur 
mossure anil donsity of sodium by Kodobush ancl 
Walters arc described in tho Tuly numbot of the 
Journal of the inter icon ( turn teal Society, from which 
the authois conclude that theio can ho no question 
of tlic existence of an appreciable amount of Na, 
moloc nlc s in the vajionr Tins conclusion is of interest 
in confirming the results of band sjiectia which also 
indicate tho presence of double molecules in the 
vajKiurs of alkali metals, pioviously regarded ns purely 
monatomic * 

Rapid Estimation of Copper —Tn the September 
issue of the lienchte der Dtuteehen Chemtechin GeaeU 
acliaft Pi of Fritz E phi aim descubes some remark 
able results whn li he has obtained m estimations of 
eoppei both in pure salts and in the presence of many 
other mcitals by means of tho co otdinated c omplex 
dci iv ativ e w hich the metal forms with salicylaliloximo 
The scnsitiventss of this reagent is said to bo greater 
than that of dimethyl glyoxime tor nickel Moroovor, 
it gives much more satisfactory lesults than cupron 
(benzoin oxtmo), since it t an he used in tho piosonce of 
dilute acid when its action becomes highly selective, 
the eoiresponding compounds with all othor metals 
being held m solution It is lnqxirtant to oliminato by 
careful washing all traces ot oxccss of the leagent, 
othei wise tho precipitate may decompose oil diymg 
Tho dry c omjiound contains neai ly 19 j>er cent of eoppor 
and can bo weighed accurately on a Gooch c me lble 
Melting Points of Krypton and Xenon T he molting 
points ot tho meit gases krypton and xenon have 
boon ledoterminicl by Di Kuit Peters and Kurt Weil 
(Zntschnft fur phytnlaheche Lhemie Abt A Bd 148, 
Heft 1/2) The essential part of tho apparatus is a 
glass tube 4 mm in diamoloi slightly bulbed at tho 
lower c nil Within tins slides a gloss rod, 2 mm thick 
and 10 cm long , the lower end of the real has throe 
slight projootioim Also mcludod is an item tube 
Huuounding tho glass lod and allowing this rod to be 
moved up oi down with tho help of an external 
electro magnet By means of liquid air tho inert gas 
is condensed as a frozen ling in the lower juirt of tho 
outer tube With the help of tho magnet tho lower 
jagged end of the nxl is set into this frozen ring 
The whole npjmiatus is then intioduced into an 
aluminium block thermostat, and tho tip of the rod 
is watc bed by means of its projec tion on a screen 
whilst tho slowly using tenqioroturo is determined on 
a platinum resistance thermometer The results 
obtained for the melting points of krypton and 
xenon are 157 0° 0 5° C and 112 0°±0 5° C 
respectively Since these results differ considerably 
from those of Ramsay and Travers, it seemed desirable 
to control tho figures by time vajroiir pressure curves 
A bend m the t urves confirms the temperatures given 
The normal boiling poults were also determined by 
extrapolation In a separate paper, * Adsorptions 
versuche mit schweren Edelgasen (Zetfechnft ftir 
phytnkalvtche Chemte, Abt A 148 Bd 1/2 Heft), tho 
same authors have described a method for tho 
quantitative separation of argon, krypton, and xenon 
The mixed gases can be adsorbed on carbon at 
-190° C, and then as the temperature rises they 
can be desorbed ’ through separate successive ranges 
of temperature by means of a mercury pump 
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New Science Buildings at Christ’s Hospital, Horsham 


TTIS Royal Highness the Prince of Wales, who u 
the president of fhnsts Hospital visited tin 
school at Horsham, on Oct 14 to open the new build 
ings (Fig 1) which have recently lawn elected for the 
pm pose of supplying mcreaseil facilities tor the teach 
ing of science and geography 

The Pi ince arrived by aeioplane about mid (Iav and 
accompanied by the headmaster and tho Bishop oi 
Worcestei, he enteied tho new quadi angle where he 
addressed the assembled s< hool In tho rourso of his 
H]x ech ho thanked those who had subscribed to tho 
building fund 


lie able to take its proper place bosido chemistry and 
physics Knowing ns I ilo the nee<l of scientific 
investigatois to fill posts in outlying parts of tho 
Empire the teaching of geogiaphy and biology has 
for me a special appeal T hov are both lmperuil 
subjects, and they both make for the tiettei undei 
standing of mankind To appreciate through a 
study of biology both tho vanity and the unity of 
all organic life is the suiest path to sympathy 
and sound philosophy The Pi line then deilared 
the building ojien and made a tour of inspect ion 
through it 

The new bloc k of buildings is of red and white stono 
and forms the east side of a new quadrangle It is 
very substantially built the walls are double and 
the spate between them filled with Hygean rock—a 


matei ial of bituminous natuie—and th< floors are of 
leinfoieed (omiite 

On tho giound floor aio mm laige rooms One is a 
chemical laboiatoiy for the use oi the inoie advanced 
students leading out of a hu h is a st icnio hbiaiy and 
loading 100m Two rooms nro ai ranged for tho teach 
ing ot practical mathtmatiis anil one is a largo 
biological lahorator\ J his is fitticl with working 
honchos and stnndmg Ik hi hi s for aquaria c t< and 
is mteudtd for the moii i lemontury woik and nature 
st id> It will bo available for use out i f school hours 
and w ill thus 

age tho mtolli 
gent study of 
outdoor life 
which lias al 
ways Ikhh oho 
of tho aims of 
tliL school 

On the up|iei 
fl 101 aio two 
targe geography 

I hey are lott\ 
nnd well lighted 
and have boon 
i vt cllontly 
equipped undor 
tlu direction of 


Unit* < lii ist h 1 (ok| It 1 W stdcMttonnn 1 q u IronUe teiVl 111 r of 

1 hvsicol gio 

gta| hy On this tl oi aro also two otlui latxirutoi ios 

tor more advanc i il biologic id wotk and a loctuie room 
to accommodate about eighty boys Tins is httod 
with raised tiers of hi nchi s and is well equipped with 
up to date piojection apparatus Communicating with 
this by moans of a hatch is a small propmation loom 
Above one of tho biological looms is a flat roof, 
suiroundecl by a coping when many outdoor expen 
monts may he earned out 

The working benches m all the sc icnio rooms are of 
tho knee hole tyjie and cac h woikmg space is supplied 
with gas watei and both high and low tension elec 
tncal points The constructional woik has lieen < amed 
out by Me sms llemy Norris and Son J td of Hert 
ford, undor the direction of the architect, Mr S 
Tate hill, FRIBA 



Native Races of the British Empire 


fl'HE first of the series of populat he tuns undei the 
-*■ auspices of tho Royal Anthropological institute 
in the coming winter took place at tho Poitlond Hall 
of the Regent btieet Polytechnic Annexe on Oct 15 
when Prof John L Myres picaident ot the Royal 
Anthropological Institute delevered tho mauguial 
lecture, on Native Races of the Fmpire 5 acts and 
Problems He said that it is remarkable and also 
natural, that the gieater advances in the study of 
man have occurred during the greater peuods of 
exploration and exploitation f ontact and conflict 
with alien cultures sharjien men s observation of 
customs and beliefs, and piovoke curiosity about the 
reasons for them Political theories hav e been foundod 
on travellers tales about men in the state of Natuie 
presupposed by phdosophors, and have differed like 
the customs so described This has boen t he coutribu 
tion of adventurers and administrators to ahthropo 
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logy Whut lins anthiopology to offer in return by 
way of instruction odvu i 11 warning to those whose 
interests or dutits involve mten mrso with native 

At first sight it survey of tho native laces of the 
Lmpire would Hiem to full lit tit short of a general 
survey of mankind so widespread aie the regions 
included But tho same reasons which explain the 
special courses taken hy colonisation and conquest 
determined also which laces and jiooplos the pioneeis 
would encounter the lustoiical older m which they 
met them and consequently tho fund of previous ox 
ponente with whu h c hc li fre sli native question was 
handled J his m turn suggt sts a natural order in which 
to group studies of native races , according to their 
geographical backgiounds and economic foundations 

In North America where intercourse between Kuio 
peon settlers and aboriginals occurred first on a large 
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scale, it was mainly between hunters on both aides in 
the north. Mid only further south between hunting 
natives and immigrant farmers, involving transference 
of lands and displacement of natives by immigrants, 
eventually almost complete C lash between the Plains 
Indians, already using the horse, and white cattle 
ranchers, came later and was more severe, and in 
turn tho discovery that gram could be grown on 
praine restricted surviving redskins to a few limited 
reserves In tho mountain belt, displacement has 
been slower, as in the austeror north, and on the 
Pacific coast, fisheries and other local industries permit 
gradual incorporation of natives into the white com 
munity All thiough North Amenta, the absonco of 
strong racial contrasts and the high quality of redskin 
intelligence has made absorption oasy 

Contrast the course of events in Australia, whore tho 
physical difference was conspicuous nativo adupt 
ability was low, and the settlers outlook for various 
reasons, less favourable to tolerant or even humane 
intercourse Ihe dependence of Australian settle 
meat on granng animals emphasised the (.lash bo 
twoen pastoral and hunting populations and the 
early discovery of prerions tnetals introduced severe 
economic complications, unfavourable (as in South 
Africa) to aboriginal prosjionty 

The natural povorty of abougmal Austi alia contrasts 
alike with the natural wealth of Now Zealand and of 
the Pa< ific island world whence tho Maori had come 
and the higher intellectual endowment of the Poly 
nesian holjw to explain both the stuidy insistence of 
the Maori and the tax ility with whi< h European intei 
course has broken up the leceptive «ulture of the 
other islanders In Polynesia, and still more in Tndo 
nesia, tropical conditions (espoually woalth of forest 
products) have on one hand precluded colonisation 
and on tho other led to various w ays of utilising tho 
forest hied aboriginals as moro collector of raw 
matenal such aa mbbei 01 copra under servile con 
ditions which are disorganising thou sik leties Quite 
of a different kind aie the problems which oeciu w hen 
the native population has domestic animals and is 
more or less pastoral and nomad as in Arabia and 
Iraq, while tho immigrants are agn< ultural and seden 
tary or I urofiean needs favour agricultural olomonts 
against the pastoral It makes little difference 
moreover, to liordsmen, tenacious though thoy are of 
their own traditions whether then grasslands have 


always been graced, as in Arabia and Upper Mesopo¬ 
tamia, or were formerly the granary of great oivilia 
tions, as m Babylonia, Syna, Palestine, and Egypt 
In northern Nigeria, the same clash of pastorals and 
cultivators appears m similar open country, and on 
the north west frontier of India, too, the men of the 
plains are cultivators and the hillmen mainly pastoral, 
though not nomad like the Arabs and other Moslem 
pastorals 

As the only regions within the Empire or its man 
dated territories whore purely jiastoral communities 
are predominant he where noimal European ooloiusa 
tion is not practicable, contact with nomad peoples 
would bo limited to marginal police work , were it 
not, with modem agi lcultural and engineering methods 
it is possible to farm huge tracts of grassland, so that 
customary pastures are abridged, and nomads raid 
cultivated lands in reprisal 

In Palestuie, for special reasons, political and senti 
mental, a countiy long abandoned to immigrants still 
mainly nomad is being reoccupied by sedentary farm 
ing communities, supplying the neods of an even 
laiger tour population also immigrant, and impor 
fectly accustomed to tiaditional modes of life 

It is necessary to take acc ount of tho special prob 
lems of t ontact with pastoral peoples as well as with 
hunting tribes and with the simplei cultivators if we 
are to understand the peculiarly i omplicated situation 
all down eustem anil southern Africa, from Sudan 
to the Kalahari Desert Here moieovoi mainly lie 
c huso these tubes so long as they kept to the plateaux, 
seldom wholly lost their cattle, and cnnsoquently kept 
their mobility tho population is unstable and tends to 
diift southward, gently or violently with overlaps, 
conquests and race mixture Into this initial con 
fusion Fnroi»oan exploitation based on the coasts, 
biuigs into the intend Humorous cross currents anti 
such complication as former Arab slave raiding recent 
devastation of cattle and peoples by fly borne and 
travel borne diseases tho shift of native labour into 
gold fields and diamond fields and the wastage of 
brains and resources in tho so culled scramble for 
Africa between I uropeans 

Subsequent lectures will deal on Nov 12, with 
bpint Worshippers of tho South Seas , bj Mr A M 
Hocart on Dec 10 with Tribes of the Egyptian 
Sudan by Lord Raglan and after Chi istmas with 
other native races, to be announced later 


Photosynthesis of Carbohydrates.* 


AS lias already been described in previous papers 
A the photosynthesis of carbohydrates can bo 
achieved by the irradiation of carbonic acid absorbed 
on a suitable suiface in the form of a very fine powder 
Tho material usod m the earlier experiments was nic kel 
carbonate, which, however, required previous active 
tion by means of light and was only effective for about 
two hours 

Considerable advantage is gamed bv tho use of 
femo oxide as catalyst, the oxide, containing some 
thorium c xide as promoter, being deposited on kiesel 
guhr which has previously been ooated with aluminium 
hydroxide The alummated kieeelguhr is evaporated 
to dryness with a solution of feme nitrate, and the 
product is first ignited in a stream of dry air and after 
wards heated at 410° m a vacuum in order to remove 
any adsorbed nitrio oxide Ihese powders do not 
require any previous activation 

The activity of the powders in promoting photo 
synthesis vanes in a remarkable way with the amount 


• Stibrtanoe of a psper read by Prof I 
Section B (Clwmtetry) of Hie BrttUh A mod 
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of thorium oxide present m tho feme oxide, sharp 
maxima being observed when the thonum oxide 
content is about 1 31 and 2 12 per cent with minima on 
either side of those amounts The maximum yield of 
carbohydrates is about 0 13 gm per hour with 100 
grams of iwwdor at 18° 

It has been found that photosynthetio activity is 
proportional to the magnitude of the electropositive 
charge assumed by the powders when in suspension m 
water saturated with carbon dioxide This enables 
the activity of any powder to be rapidly determined 
The most active powders give m the oataphoresis 
apparatus a velocity of 0 00041 cm per seoond along 
a potential gradient of 1 volt per cm Oataphoresis 
measurements made with activated mokel carbonate 
have shown that the material completely loses its 
activity in two hours when its suspension in oon 
due tivity water is exposed to light The short lived 
activity of this substance as a catalyst for the photo 
synthotio reaction is thus explained 

Oataphoresis measurements have rendered possible 
the determination of the rates of the poisoning of the 
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powders by the oxygen produced m the photoeynthetio 
reaction and of the subsequent da poisoning by car 
bon 10 acid The feme oxide powders in suspension in 
water saturated with carbonic dioxide maintain a 
constant cataphoretic velocity when kept in the dark 
A suspension of a powder, with a stream of carbon 
dioxide passing through it, becomes less electro pom 
Uvely charged when exposed to light, the deciease m 
charge depending directly on the intensity of the light 
When the intensity of the light exceeds a definite value 
the powder undergoes complete flocculation and is 
rapidly deposited on the bottom of the containing 
vessel If the irradiation is then stopped, the powdir 
is de flocculated and the original maximum electro 
positive charge is restored, the poisoning and do 
poisoning being completely reversible It follows 
from this that if the intensity of the light be not too 
great the photoeynthetio production of carbohydrates 
becomes a continuous process 

It has been previously shown that the yield of cnrlw> 
hydrates is linearly proportional to the tonqierature 
between 6° and 31 , and that a very rapid docroase in 
yield takes place when the temperature oxteeds 31° 
It was suggested that the explanation of this sudden 
decrease in activity was due to the far t that 31 marks 
the limit of stability of the adsorption complex of 
carbonic acid This suggested explanation has now 
been verified experimentally bus pension of the 
feme oxide powders in watei saturated with carbon 
dioxide are completely stable in the dark at 31° and at 
lower temperatures If the temperutuie is raised 
above 31° tne suspension is completely flocculated and 
rapidly settles out 

Measurements have been mode of the photosynthetic 
effic lency of the powders with light of different wavi 
lengths, and it has betn found that the efficiency 
increases from the blue to tho ml end of the spectrum, 


the maximum being obtained with light of about wave¬ 
length 760 m<* The analogy between the laboratory 
process and that m the living plant sooms therefore to 
be (omplete, since the two aie similar in the following 
respects 

(1) Tlie reaction is a photochemical ouo on a sur 
face 

(2) The energy of activation of the carbonic acid is 
supplied in two stages part by tho surfaco and part in 
tho form of light 

(3) Ihe photosynthotic efficiency decreases when 
tho intensity of the light is too grt at and is restored m 
the dark 

(4) The pioduction of phi rosynthesisod material is 
linearly proportional to the temiierature up to a 
critical tempeiature, above which tho production 
lapidly falU In tho laboratory this critical tempera 
turn is 31° and m the living plant it is 36° 

(6) Ihe photosynthetu efhi n ncy increases from the 
blue to the ted end of the spectrum 

It may be recorded that, although the yields of 
carbohydrates obtained from caiboruo acid have not 
yet been large onough for the purpose, a systematic 
analysis has betn made of the sugars present in the 
syrup photosynthesised from an aquoous solution of 
formaldohyde This syiup is veiy similar in its 
properties to that obtained from carbonic acid The 
sugars were oxidised by means of brnmino and the 
resulting at ids woro separate <1 by fractional e rystallisa 
tion of their salts with vaiious alkaloids llicie were 
thus obtainc d pure preparations of d glue onic oe id and 
d erythronic at «1 both of which woro completely 
identified Ihe formation of these acids proves the 
photosynthesis ot glucose and fi uctoso L videnco was 
also obtained of the formation of dibasic aculs suggest 
mg the photosynthesis of carbohydrates with larger 
molecular weights than tho hexosts 


Agricultural Field Experiments* 


A FOREWORD explains that the pamphlet i eferred 
to below is published primarily for the be neht of 
officers engaged in field experimentation m the Madras 
Presidency It is divided into three parts , the first 
introductory, dealing with the geneial principles 
underlying the work and with experimental technique 
the second with various methods of grouping plots 
so as to minimise the disturbing influence of soil 
heterogeneity , and the third with the statistical 
concepts which ore utilised in tho analysis and inter 
pretation of results There is a short bibliography 
and a separate booklet of mathematic al tables 

The authors rightly stress the necessity tor selec ting 
a uniform piece of land for experimental purposes, 
and for ensuring that the plant shall be uniform also 
Recent advances m held experimental technique, 
although they may reduce tho effects of non 
uniformity, do not lessen tho desirability of choosing 
the best possible site for on experiment A debatable 
point is raised when it is stated (p 3) that no 
experiment can provide accurate data that is not 
based on a simple enquiry ” Care should certainly 
be taken to ensure that the questions asked are 
straightforward and that the answers are therefore 
unambiguous , but mueh information can be gamed 
from a complex experiment which is sought m vain 
m a simple experiment Thus two simple expen 
ments, investigating the effect of varying quantities 
of nitrogen m one caso and of phosphate m the other, 
will not give information, obtainable if the two 
experiments had been combined, as to the effect of 
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nitrogen at diffoiont lovels of phospliate anil c f phos 
phate at different levels of mtrogon Whiro more 
than two factois aio mtrodui cd into a single expert 
mont it becomes possible ot course to calculate 
interactions of higher order than the hist In this 
connexion R A Fishei lias wntton No aphorism 
is more frequently rcpeatwl in connection with hold 
trials than that wi must ask Nature few questions, 
or ideally, one question at a tune The writer is 
convinced that this view is wholly mistaken Nature, 
he suggests will best respond to a logical and care¬ 
fully thought out questionnaire ( Tlie Atrange 
ment of Field Experiments ” /our of Mm of 
Agrv 1926) 

In the second part Horn in a half drill stup method 
is described but without pointing out its two serious 
but remediable defects that tlie continued use of 
one half of the drill foi one variety, and of the other 
half for the variety with which it is to be compared, 
may introduce a constant difference the magnitude 
of which cannot be estimated , and that the regular 
alternation of strips of the two varieties does not 
permit of a valid estimate of experimental error In 
this part the method of randomised blocks receives 
but scanty attention, and the Latin square method, 
which is by far the most efficient of all experimental 
arrangements, is not mentioned 

The third part indicates the procedure for calcu¬ 
lating the standard deviation of the mean of a set 
of observations, and explains “ Student’s ” method 
A pamphlet published as recently as 1928 should have 
included an account of Fisher’s “ Analysis of 
Variance ”, that invaluable weapon of the field 
experimenter 
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Cyclones of the South Indian Ocean. 

V/fR R A WATSON, when director of the Royal 
Alfred Observatory, Mauritius, began a senes of 
annual jiapors dealing with ouch cyclone season in that 
pait of the South Indian Ocean lying near and to the 
east ot Mauritius They are published in the Miscel 
laneoua Publication# of the Ro>al Alfred Observatory 
The second ot the senos, entitled The Cyclone 
Season 11)28 1929 , shows that the beason in question 
was a noimal one m regard to the number of cyclones 
(8) that were noted None of these stoims caused 
damage in Mauntiua, but Rodiigues suffered severely 
in January 1929 

The piqior contains, in addition to the particulars, 
of this one season, statistical inhumation about the 
seasonal distiihution and the nio\ ements of cyclones 
between the equator, lat “10 S and long '50° and 
70° K , based on 77 jears’ records beginning in 1818 
that aie not available elsewhere Ihis uilortnatinn 
extends and bungs mote up to date a part of the 
statistic s that appeared in Humcanos and Tiopical 
Revolving Stonns ’, by Mis II V Nnwnhmn ( Geo 
physical Mi mint, No 19) issued by the Meteorologi 
cal Office London, eight jears ago The manuscupt 
records of the Obsorvatoiy were used in addition to 
published information S|>eaking of the seasonal 
vauation in tho nuinlxr of cyclones lecoided on each 
date, the author says The yearly vauation is licst 
represented by a slow use thiougliout October and 
Novemlu r, the n a somewhat rapid iiso to a maximum 
about bob 4, and a gradual fall to the end ot May ” 

It may be noted that before the publication of tho 
memoii roterrod to above, tho best aulhoiity lor the 
seasonal venation in the fioqueucy ot etoims in tho 
whole ot the South Indian Ocean was Moldium, who 
found fioin a consideiation of 7*5 years obsetvutions, 
also begummg m 1848, that more storms occuued m 
January than in bebruaiy— 71 as against HI which 
implied an earlier date for the maximum than is now 

inchoated Mis Newnham s figures foi tho wider area 
accord well, howevu, with those found by Watson 

Watson also gives Htatmtics in regaid to tho Ire 
quency with which all cyclones that crossed latitudes 
10°, 15 , 20 , 26 , and 50" b moved in the various 
directions north, north noitli east, north oast,'and 
so on His romaiks upon those have an important 
boaring upon the gonoial question of tho motion of 
tropical cyclones He says, Ihe table is strongly 
suggestive of wind diagrams for various heights above 
the suiface at Mauntiiis, the low latitudes coi resjMjnd 
mg to small heights and the higher latitudes to heights 
of 4 or IS kilometres Liven that the surface of 

separation between the easterly trades and tho wostei ly 
‘ anti trades ’ Hlojiee upwards from the suiface about 
latitudo 30° 8 to reach very big heights about latitude 
10° >S , and that a cyclone is Gained along by the pro 
vailing cui rent where condensation is takmg place 
most vigorously, we should expec t some such sum 
larity Before, howevoi, this explanation can lie 
accepted, it apjioars desuable to havo duect evidence 
that the print ipaj rain clouds show the veiy laige 
variation in hoight in different latitudes that is im 
plied The suggestion opens up un interesting line of 
jKissiblo research 


University and Educational Intelligence. 

Cambridge —The professor of chomistry lias, with 
the consent of the Vue Chancelloi, appointed S E 
Janeon, of Gonville and Cams (ollege, to be his 
assistant for five yeurs as from July 1 last 

The Busk Studentship in aeronautics, founded in 
memory of E T Busk, who lost his life in 1914 whilst 
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flying an experimental aeroplane, has been awarded 
for tne year 1930-31 to R H Franois, of the Umver 
aity Oolloge of North Woles, Bangor 

N t Mott has been elected to an official corporate 
fellowship at Lunville and C aius College on his appoint¬ 
ment as loot lire i m mathematics Mr Mott was 
formerly a scholar of St John's College, gamed a first 
class in the Mathematical Trqios, Pt I, and was a 
wrangler with distinction m Pt II in 1926 After 
workmg in Cojionhagen, ho was appointed lecturer in 
theoretical physic s in the University of Manchester 

London -Notice is given that the Rogers prize for 
1931, value 1100, is offered for an essay on Filtiable 
Viruses as a c ause of Disease in Man ” Tho competi 
turn is ojion to all (lersons whose names appear on tho 
Medical Registoi of the United Kingdom Copies of 
the regulations, including inhumation legaiding the 
date in April by which essays must be roceivod, may 
he obtamed on application to tho Academic R« gistrar, 
Umveisity ot London, South Kensington, h W 7 


A scholarship lias been founded at University 
( ollege, Southampton, by friends of the late Dr Alex 
Hill, m recognition of the distinguished services 
tendered by him to the follege The scholarship in 
of tho value of £50 per annum, tenable for three 
VBars at the College, and will lie awarded annually 
Iho holdei will he icinured to pa> tuition fees 
Di 41ex Hill, who died on Tob 27, 1929, Ixxamo 
pimcipal of Univorsitv ( ollege, Southampton, in 
1013, and steeted the (’ollege through the difficult 
Vi ar and post Wai yeais, until ho lesigned in 1920 to 
devote his eneigies to the inpidly dovoloping work of 
tho l mveinitios Bureau of tho Bi itish Empire I rom 
1920 until his death he was a vice president of the 
College, so that he was actively connected with it 
foi a continuous ]>eiiod of sixteen yoars 

Imp following dHiolarships have boon awarded by 
tho Institution of Electrical Engineers for 1930 — 
Ferranti Scholarship (annual value £250, tenable for 
two years) K Wilkinson (University of Liveipool) , 
Duddell Scholarship (annual value £150. tenable for 
throe years) T R b tret ton (Cardiff Technical 
Collego), Duiml Hughes Scholarship (value £100, 
tenable for one year) H A Wainwnght (Umvoisity, 
of Sheffield), Salomons Scholarship (value £100, ten¬ 
able for one year) E Bel) (Armstrong Colloge, New 
castle on Tyne), War Thanksgiving Education and 
Research Fund (No 1) grants of £50 each to F J 
Clark (East London College) and Miss W Hackett 
(University of Birmingham), Thorrowgood Scholar 
sh ip (annual value £25, tenable for two years) J F H 
Tyler (Southom Railway Company) 

THE,Mond Nickel Company, Ltd , ImjionalChemical 
House, London, b W 1, has arranged three exhibits 
showuig asjiects of tho nickel mdustiy, which are 
available, fiee of tharge, to colleges, teclimeal mstitu 
tions, schools, etc , in connexion with conversaziones 
or to illustrate class or oiien lectures Exhibit No 1, 
illustrating ' 1 ho Versatility of Nickel ’, was available 
last year Exhibit No 2 illustrates ‘ Ihe Extraction 
of Nickel by tho Mond Process ’’, and consists of flow 
sheet, photographs, samples of intermediate and fine 
products, lotterpress, and booklets Exhibit No 3 
iliustiates The Properties and Applications of Nickel 
and its Alloys ”, and consists of samples of products 
made m many different alloys, photographs, letter 
pros, and booklets Lectures illustrated by travelling 
exhibits or lantern slides aie also given by members 
of the firm’s staff 
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Historic Natural Events. 

Oct. 26, 1916. Whirlwind in Essex.—A tornado 
travelled in a north-easterly direction across Essex 
near Wnttle, passing through the centre of that 
village at 1.7 f.m. The track was only about 100 font 
in breadth, and very sharply defined. Damage esti¬ 
mated at several thousand pounds was done to build¬ 
ings in Writtle, but no lives were lost. An aneroid 
barometer was observed to fall an inch during the 
storm, and to recover m eight or ten minutes. 

Oct. 27, 1913. South Wales Tornado.—This dis¬ 
turbance was first observed in Devonshire shortly after 
4 p.m., as a small but intensely black cloud from which 
foil torrential ram and hail of great quantity and size. 
Jt was accompanied by thunder and lightning, but the 
wind was not especially high. Travelling north¬ 
wards, the storm crossed the Bristol Channel and 
appeared as a heavy thunderstorm at Aberthaw, but 
no material damage was recorded until it had pene¬ 
trated 12 miles inland. From hero onwards a groat 
deal of damage was done along a sharply hounded 
track several hundred foot m width. Its passage 
lasted less than a minute, after which torrential rain 
fell. Tices wero uprooted and buildmgs demolished j 
sovcral pieces of slate wore afterwards found buried to 
a depth of 1J inches across the grain of troos. After 
leaving Wales, tho storm passed through Shropshire 
and Cheshire, reaching the latter at 8 30 p m. The 
storm was noteworthy as the nearest approach to 
tho true American tornado which has been scientific¬ 
ally investigated in England, its rotary motion being 
shown by trees lying in every direction, while others 
hail their tops twisted off. 

Oct. 28, 1891. Earthquake in Central Japan.- One 
of Japan’s greatest earthquakes desolated the Mino- 
Owan plain noar the centre of tho Mam Island. Over 
an area of 4286 square miles, the destruction of prop¬ 
erty was nearly complete, 197,630 buddings being 
ruined, while 7279 persons wore killed. The earth¬ 
quake was due to a sudden movomont along a groat 
fault, tho scarp of which was traced across plain anil 
mountain for 40 miles, anil was believed to be nearly 
70 nodes in length. At the surface, the horizontal 
shift varied from 3 to 13 feet. The vertical displace¬ 
ment was usually loss than 10 feet, but in one place 
reached nearly 20 feet. The after-shocks of this 
oartliquake wero unusually frequent. At Gifu, close 
to tho fault-scarp, 1746 shocks were registered during 
the first thirty days and 3366 by the end of 1893. 

Oct. 28, 1927. Breakdown of Electrical Transmis¬ 
sion through Salt Spray.—On Oct. 28-29 a deep baro¬ 
metric depression crossed the British Isles, giving rise 
to a violent gale from south veering to west. At 
Southport the wind velocity reached 96 miles per hour 
in a gust and much damage was done. A remarkable 
feature of the gale was that m the Midlands electrical 
transmission along overhead powor wires broke down 
from midday on Oct. 29 to eaily on Oct. 30. The 
cause of the trouble was afterwards found to be as 
follows: During the gale groat quantities of spray 
were carried inland by the wind all along the west 
coast, and 00ated the insulators of the power lines in 
South Wales with a layer of salt water whioh practi¬ 
cally short-circuited them. As the spray was carried 
inland, the water was evaporated owing to the dryness 
of the air, and by the time the air reached the Midlands 
the Bp ray was reduced to salt crystals. These stuck 
on the insulators of the power lines but were too dry to 
destroy the insulation completely, until the air became 
damp again on Oct. 29, and they absorbed water. On 
Oct. 30 general rain washed the insulators clean again. 

Oct. 29, 1867. The Hurricane of San Narclso.— 
This wae one of the worst hurricanes on recofd Jn the 
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West Indies. The storm passed across the Virgin 
Islands travelling towards the west-north-west, the 
centre reaching St. Thomas at 12.30 P.M., when the 
hurricane winds gavo placo to almost complete calm 
and darkness. More than six hundred jiersons were 
drowned at St. Thomas, mamly crews and passengers 
of vessels. On shore m St. Thomas and Tortola many 
deaths wero caused by tho falling of houses, which 
were almost all destroyed. Some houses wore lifted 
bodily from their foundations and dropjied Home dis¬ 
tance away. At Santa Cruz an Amoncan frigate was 
carriod into the market place. This hurricane and 
tho earthquake which accompanied it put an end to 
the almost completed negotiations for tho purchase of 
the Danish West Indies by the United States. Con¬ 
tinuing towai ds tho west-north-west, tho centre 
(ravellod diagonally across Voito Rico, where its 
effects wore described in a work entitled “ La Memo¬ 
rable Noolie de San Narciso ”, by Don Vicente Fontan 
y Mcra. Jn tho vaiioim towns of the island 211 
persons weie killed, 741 injured, and an enormous 
amount of damage was tlono to houses and sugar 
mills. Owing to tho torrential rams, there was much 
flooding. 

Oct. 31, 1840. Rhone Floods.—On Oct. 27-30, 
from tho Mediterranean to the Vosges, a general down¬ 
pour of rain occurred, of unprecedented (leisistonce 
and intensity. Tho Upper Rhone ravaged Lyons on 
Oct 31 , on Nov. 1 the Naoue surpassed all previous 
levels and all the torrents of the Cevennes were m 
violent flood Tho Rhone had already risen more 
than 18 foot at Valonco anil more than 23 feet at 
Avignon, when a further terrific rainstorm burst over 
the valley from tho ovoning of Nov. 1 to that of Nov. 
3. In seven days, Oct 27-Nov. 3, 9-10 in. of ram fell 
111 the Rhone basui. Tho ronowod floods fell like an 
avalanche on the already submerged valley; tho 
Saone rose 28 feet at Trdvoux, inundated tho lower 
parts of LyonH, and destroyed four budges and several 
hundred houses. The Rhono at Avignon rose 27 feet 
above its normal level, and only the ruptiue of the 
dykes and conseauent spread of tho floods over an 
enormous tract of land prevented it from rising still 
higher. Near Tarascon tho flood was nearly 20 miles 
across, and many bridges were washed away 

Nov. 1, 1755. Great Lisbon Earthquake —This was 
one of the greatest of all recorded earthquakes. Com¬ 
ing without warning, the shock lasted six or more 
minutes, during which time about 60,000 jiersons were 
kiLlod. The city of Lislxm was utterly ruined, l^argo 
numbers of persons had collected on a nowly built 
stone pior, which sank suddenly with all upon it be¬ 
neath the water. The ojnrontre lay about 100 mile* 
west of Lisbon. The soa waves were of great height, 
about 60 ft. at Lisbon, 00 ft. at Cadiz, 16 ft at Funchal, 
and 6-10 ft. along tho southern coasts of England 
and Ireland. They swept across the Atlantic to tho 
shores of Antigua, Barbados, and Martinique. An 
almost unique feature of this earthquake was the dis¬ 
turbance of lakes and rivers all over Europe and oven 
in North America. In Loch Lomond (1220 miles 
from the epicentre), tho water oscillated for 1J hours, 
at first to a height of 2 ft. 4 in. above the normal level. 
The Elbe at Hamburg (1400 miles), Lako Wesier in 
Sweden (1760 miles), and tho great lakes of Canada 
(nearly 4000 miles) were agitated. 

Nov. 1, 1876. Backergunge Cyclone.—An intense 
cyclone travelled northward across tho Bay of Bengal 
towards the delta of the Ganges, and a oyolone wave, 
ton to forty feet deep, struok the low-lying district of 
Backergunge m Bengal. In half an hour about 
100,000 persons were drowned and all the crops were 
destroyed, and the disaster was followed by a famine 
and pestilence whioh cost a further 100,000 lives. 
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Societies and Academies. 

Paris 

Academy of Science*, Sept 10 —Paul Helbronner 
The observation of a polar aurora Observed Sept 
8 , between parallels 65“ 10 and 64° 40, on the occasion 
of the meeting of the International Congress of Geodesy 
and Geophysics at Stockholm—V Romanovaky 
The discrete chains of Markoff —J Rey Pastor A 
method of convergence by means—L Bert and M 
Raynaud A synthesis of propenyl benzone The 
reaction between u chlorallyl benzene and sodium 
gave unexpected results, propenyl benzene G,H, CH 
CH CH, being the mam produot The yield is 
sufficient to make this a good method of preparation 
of this hydrocarbon —Jean Piveteau The structural 
peculiarities of a new type of fossil fish from the 
Penno Tnassio formations of the north of Madagascar 
This fossil has been previously described by Priern 
and considered by him as belonging to the genua 
Prtahaomua , tho author does not agree with this 
view and suggests the name of Australosomus as the 
namo of a new genus —J Vellard and J arbas Penteado 
The action of ultra violet rays on venoms hxpon 
ments were made on venoms from Lachrata otrox L 
jnrunico, Crotalua temficus Naja trxpudians and Bufo 
mannua An account of tho changes in physical and 
chemical properties is given The physiological action 
was found to be considerably reduced by exposure to 
ultra violet light With large doses of venoms imuh 
a ted for 46 minutes tho authors have been able to 
protect guinea pigs and goats against tho action of a 
subsequent injection of fatal doses of fresh venom 

Capf Town 

Royal Society of South Africa Aug 20 — 
T Stewart Stcenbras rainfall The yiold of the 
catchment area for the wet months might bo put at 
6000 million gallons This is the capacity of the 
reservoir which has recently boon constructed 
In 1022 obsei vations for a period of seven years 
woro available These showod that the average 
amount of rainfall in the main valley for tho period 
was 40 7 niches The observations taken since 
that is over a period of fourteen years give 30 3 
inches for the mam valley Ihis does not apply 
to tho whole catchment —K H Barnard The 
f ape alder flics (Megaloptera) third report on tho 
fauna of the mountama of the Cane Province Five 
species are admitted, comprised in four genera 
The egg larva, and pupa of one Bpecioe, and the 
larva and pupa cf another have been discovered — 
H Zwarenstain A note on Bridge a genic balance 
theory of sex determination The following modifl 
cation is suggested the female determining genes 
are located not only on chromosome X but also on 
chromosome IV The male determining genes are 
m chromosomes II and III Assigning arbitrary 
values to the efficiency of these two interacting 
components, a senes of sex indices is denved — 
L T Hogben Spinal transection and the chromatio 
functions m Xenopua Loews Section of the optio 
nerves has the same effect as removal of the eyes 
Section of the entire peripheral nerve supply of the 
leg has no effect on oolour response Both the 
black and white background response can be elicited 
in toads after section of the cord in front of the first 

C of spinal nerves or at any lower level —Bmd 
_ben The total oxygen consumption of hypo 
physeetomised toads The ratio of dermal (Winkler 
method) to pulmonary (Haldane method) respiration 
has been determined, and the variation of total 
respiratory rate with temperature, body weight. 
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and sex has been determined Removal of the 
pituitary gland is accompanied by a profound diminu¬ 
tion m the oxygen consumption —J Hewitt Dis¬ 
coveries in a bushmaa cave at T&felberg Hall 

Leningrad 

Academy of Sciences (Oomptea rendua, No 3, 1930) 
—V Ambarxumian and D Ivanenko A note on the 
problem of the unified theory of the electromagnetic 
and the gravitational field from the point of view of 
the quantum mechanics —A Mordvilko Pemphigus 
buraortua Tullgren (pyrtformts Licht) and its anolo 
cyclic forms The elate forma of P buraortua migrate 
from the galls on poplars to roots of grasses, where 
they give rise to erules which have been described 
under different names Galls of P buraortua do not 
occur on poplars (P aauveolena and P ntoxtmovtcztt) 
m eastern Siberia, though the root forms are present, 
it is possible that P nxgro existed there in the pre 
glacial times —D Smirnov SyBtematics of Dtapto 
mus fischert Rylov and LHaptomua ocutulua Brian 
Iho two species are extremely dose, but differ by a 
number of characters which are enumerated and 
analysed —J Medvedev The relation of a diastase 
to tho substratum in a system of carboxylase and 
pyruvic acid 

Comptea rendua No 4 1930—V Ipatjev and A 
Frost Chemical equilibrium between phosphme, 
phosphorus and hydrogen —J Kourbatov N Karz- 
havina and N Samoilo Description of a method forthe 
preparation of a solution serving for the determination 
of ionium in the dispersed masses of Tuia Mouiun — 
S Smirnov (1) A new species of Phyllopodo anoatroco 
from the Ussuri rogion Description of Pnsttcephalus 
longtcomta sp n —(2) A new species of the genus 
Dtoplomua Westw from the Amur region A desenp 
tion of D rylom sp n closely allied to some North 
American species of the genus —V Gromova Pre 
limmary communication on tho Boa prtmxgentua Boj 
in Russia A series of thirteen skulls of B prtmxgentua 
was studied and groat individual variability estab 
lished , this throws some doubt on the validity of a 
number of species described by other authors, and 
only two of these may bo retamed, namely Boa 
trochoceroa Meyer of the glacial period and tho poet 
glacial B prtmtqentua Boj —G Alderberg Prelum 
nary synopsis of Russian and Mongolian wild boar* 
Only one species of Sua is recognised with five sub 
apociee namely ST aerofa acrofa L (Germany), S s 
aUtla Thomas (Transylvania, Russia Caucasus) 8 a 
ntgrtpea Blanford (Turkestan, Tian Shan), S a rod 
deanus sbsp n (N Mongolia), and 8 « continental** 
Nehnng (Amur and Ussuri basins) 

Sydnby 

Royal Society of New South Wale* Aug 6 —A R 
Penfold, C B Radcliffe and F W Short The essential 
oil of Eucalyptus ranflora (Bailey) The air dried 
leaves yielded 2 0 per oent of oil, the principal con¬ 
stituents of which nave so far been identified are the 
terpene* A 4 oarene, B phellandrene, l a pmene, B 
pinene, oymene with cineol (about 10 per oent), 
sesquiterpenes (principally aromadendrene), seequiter 
pene alcohols, with small quantities of the aromatic 
aldehydes (cummal, phellandral, and oryptal), alkali 
soluble bodies (unidentified phenols) and dehydro 
angustione (B diketone) 

Viknna 

Academy of Science*, June 26—B Beutel and A. 

I Kutxelnigg The oatalytio action of light on the dis- 
| integration of oertam salt*—W J Mailer The theory 
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of passivity phenomena (12) The pan ego of a our 
rent through anodes which are covered with an msol 
uble surface layer A formula is euggeeted based on 
assumptions as to the division of the current between 
the surface layer and its pores —J ZeUner and E Zik- 
munda The chemistry of halophytes—J ZeUner and E 
Zikmunda The ohemutry of higher fungi (21) Poly 
porta mdfureta and LmHnue eguamoeue —N Frflichl 
J ZeUner and B Zikmunda The comparative chem 
lfltryof plants ohemistry of barks (7) Moruemgra and 
Alnta tncana —E Gebauer Fulnegg and H Jarsch 
Condensation products from aryl dithio glycolic acids 
—E Rises Organio sulphur nitrogen linkage —H 
Huber and K Brunner The action of feme onloride 
on the acyl esters of phenol —F Perktold Para azo 
benzol sulphomo acid and paramonomtro para azo 
benzol sulphomo acid —F Rau The sjiace unit of 
gehlentte Pure synthetic material was prepared in 
the Kaiser Wilhelm Institute for silicate research at 
Berlin Dahlem and submitted to X ray analysis in 
Leipzig Ihe elementary unit is a tetragonal prism 
with two molecules of the compound CajAljISiO,— 
J Kisser and A Sesser Biological researches on dwarf 
trees (1) The structural relations of the high moor 
forms of Ptcea excelsa Trees fifty years old were only 
60 cm high and 2 cm m diameter The leaves show 
a diminution in the number of cells rather than in tho 
size of cells —W Laves Histological researches with 
buflored stain solutions on tho post mortem break 
d iwn of the nuclear chromatin and of the plasma of 
liver colls O Taussky Iho metrics of grouj » E 
Bersa Culture and nutrient physiology of the genus 
Ptlobolus The favourable and unfavourable mtrogtn 
and carbon sources wore determined A Himmel 
bauer The crystalline form of cadmium antimomdo 
Form rhombic formula Cdbb—H Gerhart Altera 
tions of crystalline form m double sulphates Crystals 
were obtained from solutions containing additions de 
liberately intro luoed Magnesium cadmium and 
manganese double Balts cause deformations of ooppor 
nickel and rino double salts —L Goebel Radioactive 
disintegration phenomena in the fluorite of WOlsendorf 
Haloes are formed and these have boon oxaminod with 
the ultramioroecope An explanation of the oolc urs 
of fluor spar is offered in terms of the size of colloid 
partioles of calcium —R Steinmaurer Observations 
on tho variations of the Hessian cosmic, ultra radiation 
on tho Hohon Sonnbliek (3100 metres) in July 1920 
Registering apparatus was used both in half open and 
m a completely enclosed 7 cm thick iron clad oloctro 
scope The measurements were arrange 1 according 
to sidereal time There was also a small barometric 
effect and other unexplained irregularities —T Pint 
nsr I ittle known and unknown tapeworms - A 
Zinks and R Wenger Perylene and its derivatives 
(29) The decomposition of perylene to benzanthron 
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hetaro poly acids of germanium Molybdenum and 
tungsten unite with germanium to form acids—K 
Vanek Division properties of ourves connected in 
detail —Communications of the Radium Research In 
stitute—(No 263) B Karllk The scintillation faculty 
of calcium tungstate —(No 269) M Blau Quautita 
tive research on the photographio action of a and 
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band* and the dependence of emission bands on tern 
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Science and Broadcasting 

I T has been rather bitterly remarked that the 
most attractive feature of a wireless set is 
that there is no necessity to have one Many 
people indeed hold that the violation of domestic 
privacy by the telephone and more particularly 
by the wireless set is a thing to be deplored 
and this attitude is by no means confined to those 
unappreciative of the benefits science has lavished 
upon us Dislike of broadcasting is frequently 
based upon the feeling that the pubho is far too 
prone to take its opinions and its entertainment 
ready made—something to be bought and paid 
for as ono would buy a box of cigarettes There 
is good cause for this feeling Thf popular Press 
for example is in many ways admirable but 
it would be idle to deny that the enormous cir 
culations of modem newspapers inevitably tend 
foreibh to mould and stereotype public opinion 
while the very fact that they cater for the masses 
necessitates (or apparently necessitates) a com 
parativoly low level of intellectual outlook The 
mental indolence of much of the nation is accom 
panied by an emotional or aesthetic indolenoe 
in choice of amusement Instead of amusing or 
entertaining themselves many people prefer to 
pay to be amused and generally select that form 
of amusement whieh involves the least effort on 
the lr own part 1 like to go to the cinema once 
a week said Miss Pinnegar in The Lost Girl 
Its instruction vou take it all in at a glance 
all you need to know and it lasts you for a week 
You can get to know et crything about people s 
actual lives from the cinemt Although cinema 
goers art now much too sophisticated to imagine 
that the film boars any sort of relation to people s 
actual liv< s it >ct remains true that you take 
it all m at a glance and if your amusement is 
solely of this soporific character taste for Intel 
lectual pleasure cannot fail to atrophy 

Those who condemn broadcasting on such 
grounds as have been thus briefly indicated oan 
surely have listened m but seldom Whatever 
may be said of certain foreign stations the British 
Broadcasting Corporation has consistently and 
steadfastly striven at a much higher aim and on 
the whole with a success that must have been 
as gratifying to its directors as beneficial to the 
nation at large It cannot have been an easy 
matter to plan and to realise policies and p^o 
grammes that have met with suoh widespread 
and well merited approval, not merely from the 
general public but also from those best qualified to 
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pass a critical and considered judgment on moral, 
esthetic, and cultural grounds One of the chief 
difficulties lies in the varied types of listeners, 
many of whom are only too ready to find fault 
with any programme that does not coincide with 
their personal preferences In a foreword to the 
list* of broadcast talks for September to Decern 
her 1930, the Hon Harold Nicolson desonbes, 
with his usual felicitous wit, the ideal qualities 
of a reasonable listener he should be unselfish, 
modest, patient, and able to exercise judicious 
selection ‘He may be a busy City magnate,” 
says Mr Nicolson, and, as such, feel that his 
attitude towards Ways of Cooking Fish ’ is, 
to say the least, impersonal But there are 
countless other people whose days are darkened 
by this problem, and for whom the voice of an 
instructor on the subject is the voice of a true 
fnend ” As to patience Mr Nioolson himself 
seems to have little of this virtue to exercise on 
the ' twiddler ’—the man whose chief delight is 
to tune in one station after another simply for 
the satisfaction of having got them While we 
can sympathise with Mr Nicolson’s irritation at 
“ that impatient type of egoist ’, we confess to a 
weakness for wandering off to Langenberg, Milan, 
or preferably Toulouse (for the ever flowing and 
inconceivably soothing voice of its announcer •) 
when the BBC is prattling of League football 
results or ‘ Autumn ailments of the Wyandotte ’ 

Small grumbles ofton conceal a great satisfaction, 
and men of science must feel especially satisfied 
with the quality and quantity of scientific matter 
inoluded m this autumn’s programme Sir James 
Jeans is giving six lectures on The Stars in their 
Courses ”, Lord Moymhan, Sir Humphry Rolleston, 
and others of equal eminence, are talking on the 
future of medicine Dr D Jordan Lloyd is speak 
ing on the possibilities of synthetic food stuffs , 
and Mr B H C Matthews is dealing with the 
electricity in our bodies These names and sub 
jects bv no means exhaust the scientific section 
of the programme, but they serve to indicate that 
the BBC oomraittee casts its net widely and well, 
and that the adult portion of our population may 
still, if it will, be initiated into some of the habits 
of scientific thought and become familiar with 
important aspects of scientific progress and dis 
oovery 

A study of the programme shows that the ground 
covered—and covered by authoritative exponents 
—is really very extensive, and we feel that all who 
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are in a position to do so should make an effort 
to ensure that the listening pubbe derives as much 
benefit as possible from the fare thus generously 
and intelligently spread before it It would, 
for example, be attractive to arrange group dis¬ 
cussions of such talks as those on Tuesdays at 
7 25 ( ‘ A Study in Population ” and “ The Future 
of the Race ”) and 8 o’clock (‘ The Mind of a 
Child ” and “ The Stars in their Courses ”) , adult 
education societies, debating clubs, and young 
men and women’s societies ought to weloome 
opportunities of thus kind, particularly if someone 
trained m science, medicine, or psychology would 
take the chair and direct the discussion Free 
interchange of thought and opinion upon subjects 
of immediate interest will always be welcomed 
by large numbers of people who, in the absence 
of such stimulus, would spend their evenings in 
less profitable and probably more lethargio ways 
Those of us who have given semi popular lectures 
on scientific topics to audiences in small provincial 
towns or villages will agree that the desire for 
knowledge, in the middle classes and better sort 
of working classes in particular, is refreshingly 
vigorous , one may, indeed, go so far as to call 
it pathetically vigorous, for at present it is far 
from likely to Le adequately fulfilled The BBC 
lectures, properly utilised, might do much to foster 
this love of knowledge and to tram it upon the 
best lines To bring about a widespread under¬ 
standing of the nature of science, m a world that 
owes its continued existence to science but is 
nevertheless dangerously ignorant of that fact, 
would be an achievement full of the happiest 
prospects for the future of civilisation 

The possibilities of broadcast talks in connexion 
with school work ought also to receive more con¬ 
sideration than appears to be the case at present, 
though several educational associations have sub 
committees to watch the matter There are ad 
mittedly difficulties of time table, and the school 
curriculum is already overcrowded, but it would 
surely be of great value to boys and girls if 
they could listen to such lectures as those on 
‘‘Keeping Fit in Everyday Life” The cost of 
reliable receiving sets is now so small that expense 
can scarcely be regarded as a serious obstacle to 
the general use of wireless in schools, yet we 
think we are right in saying that a school which 
will cheerfully pay several guineas to a lecturer 
may often be found innooent of a loud speaker 
The BBC. has shown itself bo ready to comply 
with reasonable requests, and so enthusiastic for 
the cultural advancement of the nation, that we 
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can be aura it would immediately respond to any 
approaches made to it by those responsible for 
the education of children There would oertainly 
be an immense stimulus to school science if, say 
once a week, one could tune in to a lecture on 
some scientific subject by an expert 

The present occasion is perhaps one on whioh a 
point of more general interest may bo raised 
Men of scienoe, in spite of a popular but quite 
fallacious belief m the contrary, are keenly con 
cemed over speech, language, and pronunciation, 
and view with alarm the growth of what one 
can only describe as a ‘ broadcast accent ’ Uni 
formity of pronunciation over the whole country 
may or may not bo desirable, and there may 
be tochmcal difficulties in transmission but we 
would respeotfully inquire of the BBC whether 
the familiar phrase ‘ foreoast of to day’s weather ’ 
must necessarily be rendered ‘ faheast of ta doss 
wetha and why the final r in ‘ tar ’ has been 
removed from its rightful place to form an unlovely 
appendage to ‘ law ’ E J Holmyakd 

Schiaparelli’s Studies of Mars 

Le opere diO V Schiaparelli Pubblicatc per oura 
della Beale Specola di Brora Tomo 1 Pp 

x + 515 + 19 tavole 220 lire Tomo 2 Pp 
iv + 486 + 30 tavole 220 lire (Milano Ulnoo 
Hoeph, 1930 ) 

ITH the appearance of these two stately 
volumes, we are witnessing the erection of 
yet another of those literary monuments which are 
raised from time to time by foreign countries to the 
memory of their great men of science Tycho 
Brahe, Galileo, and Huygens have thus boon com 
memorated during the last few years, while Kepler 
is under discussion for a similar honour, and now 
Italy is once more adding to her laurels by under 
taking the publication, in a superb edition, of the 
complete works of Giovanni Virguruo Schiaparelli 
For some tune past, a need had been felt for a 
reprint of certain of the works of Schiaparelli, more 
especially of those which by reason of then scarcity 
were practically unobtainable by the student, so 
that when this matter was brought forward by Prof 
Francesco Porro on the occasion of the fourteenth 
congress of the Italian Sooiety for the Advancement 
of Science, held at Pavia m May 1925, it was unani¬ 
mously decided to undertake the publication of 
the complete works of Italy’s greatest astronomer in 
an edition whioh should have national importance 
and should be modelled on the following lines 

(1) All Schiaparelli's works to be included,. 
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(2) Writings dealing with one particular subject 
to be printed in immediate chronological sequence. 
Thus, the two first volumes now before us oontain all 
that Schiaparelli has written about the planet Mars, 
while future ones will deal with his important work 
on the connexion between comets and meteors, his 
researches in ancient astronomy, and the many 
other scientific questions that engaged his attention 

(3) The now edition to be basod on the author’s 
own corrections and emendations, as existing m 
the copies of his works preserved at the Brera 
Observatory 

Schiaparelli s actual correspondence with scientific 
men, however, which was most voluminous and is 
now scattert d throughout the pages of the world a 
scientific journals, will not be included m the pro 
posed volumes, but may possibly follow later as a 
separate publication That this is a wise decision 
on the part of the committee working on this new 
edition will be readily conceded when it is recalled 
that Schiaparelli s scientific labours are to be found 
in some 25fi separate publications ranging over the 
whole domain of astronomy, both ancient and 
modern, not to speak of numerous papers trenching 
on the realms of literature and art, for ho was a 
profound classical scholar whose versatility was 
without apjiarc nt limit 

Although our author s remarkable discovery so 
early as 1866 of the connexion between the orbits of 
comets and meteors—a discovery for which he was 
awarded the gold modal of the Royal Astronomical 
Society—as well as his noteworthy researches many 
years later on the rotation periods of Mercury and 
Venus, were fully equal to anv of his other achieve 
ments m astronomy, introducing as they did, wholly 
new and unexpected elements into our views oon 
oenung the heavenly bodies, it is unquestionably 
with his work on Mars that the world in general will 
always associate his name Beginning his observa¬ 
tions of the planet during the opposition of 1877, 
and continuing them until the opposition of 1897, 
Schiaparelli gave to the astronomical world the most 
complete description of the physical appearance of 
Mars that had ever been published, and it is these 
early studies in areography which have been ohosen 
to form the contents of the two volumes recently 
issued 

Considering the great name Schiaparelli after¬ 
wards made for himself as an authority on Martian 
phenomena, it is interesting to read in the intro¬ 
duction to his first memoir on the planet’s axis of 
rotation and topography (vol 1, p 11), presented 
to the Royal Aoademy of the Linoei in May 
1878, that, m directing his attention to Mars during 
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the favourable opposition of 1877, it was by no 
means his intention to institute a course of regular 
observations of its surface, but rather to test the 
Mem 8J inch refractor of the Brera Observatory, 
which had already proved itself so efficient in double 
star work, as to its suitability for planetary detail 
The first results, he confesses, were anything but 
encouraging, for he had the misfortune to com 
menoe his observations during a difficult aspect of 
the planet, and it was some little time before he 
was able to recognise certain of the features which 
had been charted by Kaiser and Lockyer during 
the opposition of 1862 His ultimate success with 
these, however, as well as the general excellence of 
the images obtained, convinced him that, though 
of modest aperture, the Merz telesoope was fully 
capable of doing good work on tho planet, and, 
encouraged by fine woathor, he decided to continue 
his observations, with tho remarkable result which 
these volumes are now published to commemorate 
From the outset Schiaparelli had attacked the 
problem before him m a severely methodical manner, 
and, as this first memoir shows, the exhaustive dis 
cuBSion of the large number of micromotnc measure 
menta obtained enabled him to give an accurate 
determination of the Martian axis of rotation This 
important result, coupled with the careful delinoa 
tion—made on strictly geometrical principles—of 
the planet’s physical features, formed the basis of 
the highly particularised maps which accompany 
his work, and of which he could truthfully claim 
(vol 1, p 12) that, in point of detail, they far 
excelled anything dealing with Martian phenomena 
published up to that time 

It was precisely the wealth of detail recorded, 
however, that moved Schiaparelli to the adoption of 
a brand new nomenclature At first he was inclined 
to use the topographical terminology invented by 
Proctor, though he soon abandoned tho idea m 
favour of the names, now become doubly classic, 
taken from the geography of the ancients Thorough 
classicist that he was, he tells us (vol 1, p 61) that 
as he stood working at the telescope he was re 
minded by the peculiar demarcation of the Martian 
topography of the celebrated ‘ diaphragm ’ of the 
Greek geographer and historian, Dicaearchus, whose 
Btoc rrjt 'h AAa&of was familiar to him The 
euphonious geographical terms used by the Greeks, 
he Bays, appeared at onoe to afford the best means 
of avoiding all danger of confusion with earlier 
Martian nomenclatures while offering an oppor 
tumty of describing fittingly the totally novel 
features he had observed on the planet He 
modestly adds, however, that he has no desire to be 
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taken too seriously m the matter and is willing to 
leave to posterity the choice of a more appropriate 
terminology 

The passages m these two volumes to which the 
reader will turn with pardonable curiosity will 
doubtless be those where Schiaparelli first intro¬ 
duces his famous canals and then describes their 
gemmation In the first volume he states his 
reasons for calling the streaks he saw canalt (vol 1, 
p 167 et seq), a word which properly signifies 
channels, but has been translated into both English 
and French as canals, thus connoting a certain 
degree of artificiality He mentions the furrows 
and ‘ rills familiar to lunar observers and then 
speaks of the channels of the Martian landscape, 
maintaining that as there are “ solchi della Luna ”, 
so also may there be canali di Marto As re 
gards the qemxnatxcn of the latter, perhaps the most 
graphic general account of this much • debated 
phenomenon will be found in the long German 
article originally contributed to Htmmel und Erde m 
1889, and now rt printed as an introduction to the 
second volume (vol 2, pp 3 46) Our author here 
repeats at somewhat greater length the vivid de 
scription concerning the duplication of the canals 
which he had presented to the Royal Academy 
of the Lincei during the opposition of 1881-82, 
when, in anticipation of tho general scepticism 
which he knew his statements must call forth, 
he had hastened to add tho declaration (vol 1, 
p 386) that the observed duplicity could in no way 
be due to eye strain, or any form of strabismus 
causing diplopia monophthalmica, considering that 
every precaution against ocular fatigue on his part 
had been duly observed 

Schiaparelli had already given such frequent 
proof of his careful, accurate, and conscientious 
work as an observer that these totally unexpected 
results of his were received with astonishment and 
incredulity Though held to be based in some un 
explained way upon actual changes, seasonal or 
other, taking place on the planet s surface, the 
appearances themselves were thought to belong 
to psychological optics rather than to astro¬ 
nomy, and a vague analogy was sought m the well- 
known difficulties experienced by the mioroscopist 
when working with high powers on the resolution of 
diatomaceous trustifies Schiaparelli himself had 
carefully refrained from offering any sort of explana¬ 
tion of tho singular phenomena observed To do sot, 
he said (vol 1, p 506), would be rash beyond com¬ 
pare—“ sarebbe una tementk senxa pan 1 ” 

Whatever verdict posterity may find with regard 
to the i n terpretation placed upon these res alts. 
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there can be no doubt whatever as to the lasting 
value of Schiaparelli s work In many ways he was 
the ideal observer who studies not only the object 
observed but also the exact circumstances physio 
logical as well as physical attending the observation 
He described his instruments with obvious pride 
and while not a little envious of the larger apcrturoB 
possessed by other nations he was well content to 
do his utmost with a smaller but first class telescope 
aided by the limpid Bkies of Italy and his own un 
tiring zeal During the oppositions of 1877 1870- 
1880 1881-82 and 1884 the Merz 8} inch refractor 
was used but a start was mado m May 1880 with the 
18 inch instrument by the same makers and during 
the opposition of 1888 this telescope was the one 
most generally employed Practical observers will 
learn with interest that with the former instrument 
to which the greatest praise is given throughout a 
magnification of 322 was most frequently adopted 
while a memorandum was made of the fact that a 
tinted eye cap of reddish yellow glass was found to 
improve definition very materially (vol 1 pp 235 
and 244) 

Judging from these two noble volumes devoted 
to Schiaparelli s work on Mars adorned with his 
portrait and many beautifully reproduced maps and 
drawings and printed moreover on excellent paper 
bearing the great man s name watermarked on the 
lower margin of every page we may already form 
some opinion as to the splendour of the literary 
monument Italy is thus raising to her great* st 
astronom* r Such an edition as this as well as the 
others mentioned at the head of this notice cannot 
fail to excite our highest admiration tempered 
though it may be with some degree of envy that we 
in England have no similar edition of the works of 
Newton to set beside them 

W Ai fred Parr 


Time and its History 

The Problem of Time an Historical and Critical 
Study By Prof J Alexander Gunn Pp 460 
(London George Allen and Unwin Ltd 1920 ) 
16s net 

FME which is considered as a necessary elo 
ment of history nay, as the very substance 
of history itself has now found its own historian 
In his lucid and useful book on The Problem of 
Tune , Prof Gunn guides us through the slippery 
paths and thorny places of the mono dimensional 
field of time where the pilgrim meets many 
extraordinary characters From the conflicting 
views of the ever changing Heraclitus and the 
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immutable Parmenides to the logioal acrobatics 
of Zeno and the majestic disquisitions of Plato and 
Aristotle down to the qualitative meditations of 
Plotinus ho lands in the modicval conceptions of 
time He is shown how Augustine turns from 
metaphysics to psychology and substitutes dis 
cussions on memory and anticipation for past and 
future and why Aquinas emphasises the Boetian 
doctrule of aetum as a mean between time and 
eternity Then he discovers that the scientific 
revival of the Renaissance has raised both space 
and time from being accidental forms or minor 
entities to the rank of supreme or fundamental 
realities of the physical world Here Galileo 
Barrow and Newton who gave such an importance 
to time in the mathematical and Hcicntifio desenp 
tion of the world tower ovtr Descartes and 
Spino7a who failed to appreciate the full valuo of 
time But soon he assists m the gigantic onslaught 
against Newtons theory of absolute time per 
petrated with psychological and metaphysical 
weapons by Locke lkrkcky and Hum* and 
crowned by the mathematico philosophical cnti 
cisms of Leibniz who proposes as an alternative 
his relational theory of turn 

Kant of course is givt n a prominent place In 
trying to reconcile Newton with Leibniz and to 
avoid Hume s sceptical remarks Kant leaves 
physics behind for transcendental awthotics So 
the pilgrim is shown why time is nothing by itself 
but only a form of our intuition nay our very 
inner sense and how Kant s treatment of time 
hurls him into his fam jus antinomies But while 
he admires the relations lx tween space and time 
or between turn and phenomena he is bluntly 
told that Kants doc trim cf time is highly un 
satisfactory and contradictory—a statement soon 
confirmed by a fine piece of criticism of Kants 
views about time Yet that Kant s statement of 
problems remained the dominating feature of sub 
sequent thought m western hurope is shown by 
the wealth of criticism and alternative theories of 
his successors from Hegel and Schopenhauer to 
Lotze and Cassirer The period of Kant and his 
successors shows a discussion of time as peroept 
and as concept and a struggle between the sub 
jective and objective viewpoints m relation to 
tune with increasing stress on objectivity as a 
feature of time This struggle has ltd to the 
oonfliot on the field of contemporary metaphysics 
with Bergson on the one hand denying the exist 
ence of objective time and mischievously equating 
time and our subjective awareness of it and on 
the other hand the physicists and the realists 
Si 
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asserting its objective existence, but the physioists 
h mi ted merely to an interest in its measurement ” 
(P 340) 

The whole position of time in the hurricane 
stirred up by the theory of relativity is then 
reviewed m the important ohapter on “ The 
Physicists and the Problem of Time Measurement ” 
Confining himself to his rdle of historian, Prof 
Gunn proposes nothing new in his exposition, but 
his descriptive account of the fate of time tossed 
between the expert hands of Poincar^, Lorentz, 
Einstein, Eddington, Langevin, Bergson, Cassirer, 
Laue, and Schhok, is remarkably illuminating 
Yet in his next ohapter, on “ Time m Contempor¬ 
ary Metaphysics ”, the philosophical exposition he 
gives of the doctrines of Whitehead, Russell, and 
MoTaggart is not very satisfactory , while Alex 
ander Broad, Gentile, and Guy&u are very ade 
quately and ably treated The difficulty about 
Prof Whitehead is that his own terminology is not 
alwayB clear, while the evolution of his views 
about some fundamental elements of his doctrine 
often leads to confusion 

Refemng to the nature of time m his con¬ 
cluding ohapter, Prof Gunn sketches his own views 
about this problem, whioh he distinctly considers 
as a metaphysical problem “ Neither psychology 
nor physics attempts to grasp the problem of time 
m its full significance , the one is merely con¬ 
cerned with our subjective awareness of time and 
the other oonfinee itself largely to considerations of 
measurement ” (p 371) According to Prof Gunn, 
an inquiry about the nature of time is m effect an 
inquiry about reality itself , and the true meta 
physician must not only regard reality objectively 
in a way which does not interest the psychologist, 
but also refuse to formulate a purely mathematical 
concept in which all qualitative and experiential 
factors are omitted as unreal “ The metaphysical 
concept of Time is one m relation to which both 
the mathematical and psychological ooncepts can 
be understood after their kind, but they oannot be 
equated with it They separately present a false 
absolute, an abstraction valid within the respect¬ 
ive sciences m which they arise, but misleading if 
in itself put forward as the sole description of 
reality The metaphysioian is concerned with the 
whole ” (p 396) 

So Prof Gunn reveals to us (p 411) that “ Time 
is an ever changing present, a sequence of before 
and after objectively given ”, “ a real feature with 
in the Universe ”, not creating events but created 
them He explains also that the concept of 
time oannot be legitimately divorced from per- 
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ceptual experience, but that it is bound up with 
reality, while the whole or total reality is time¬ 
less 

A discussion of these provoking assertions would 
go beyond the compass of this artiole But, on the 
whole, one fails to discover in them any new con 
tnbution to the almost exhaustive stock of theories 
suggested by the protean notion of time The 
historical part of the work, however, suggests one 
or two comments 

Prof Gunn seems to have misconceived the 
scholastic views about time, eternity, and eviter 
mty (which should be the adequate term for Aevum) 
He says in a footnote (p 21) that the scholastics 
consider real time as the time marked by the 
events of the heavens Now, what the scholastics 
consider as 1 real ’ time, in opposition to ‘ ideal ’ 
time, is the duration of the created objects, in¬ 
cluding man, it being understood that without an 
intellect to perceive this duration, no time as Buch 
could exist Real time, therefore, is not confined 
for them to tho motion of heavenly bodies , and 
further, Aquinas acknowledges in his commen¬ 
tary on “ De Coelo " that our description of the 
universe could be different if we adopted other 
standards and methods It is also incorrect to 
assert (p 39) that Aquinas refuses his consent to 
the description of eternity as ‘ lntermmabilu vit® 
tota simul et perfecta possessio ” given by Boetius, 
and which is laboriously explained in quest X , 
art 1, of the ‘ Summa Theologica ” As Aquinas 
begins his discussion by stating the objections to 
what he wishes to prove, Prof Gunn has apparently 
read too hastily that part of the “ Summa ” whioh 
refers to time, taking the objection of Aquinas fop 
his conclusions As regards the doctrine of evi- 
temity, the concept is ascribed to “ incorporeal 
and heavenly bodies ” in so far as they refer ex¬ 
clusively to the angels, whose duration has a 
beginning but no end, and which is a non perfect 
lota nmul, involving, however, a * before and- 
after’ 

Turning to the part played by time in scienoe, 
it is to be regretted that Prof Gunn has over¬ 
looked the momentous influence of time on the 
development of mathematics The timelessness of 
Greek mathematics, whioh offered no general 
method of describing natural phenomena, the 
genial speculations of Archimedes, who gave suoh 
a prominence to time m his devioee—but whose 
name is not mentioned in Prof Gunn's book , the 
mathematical disoovery of tune by the moderns, 
m their quest to give a more adequate description 
of Nature, the relations between the notion of 
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tune and the method of tangents whioh led to the 
discovery of the calculus , the ontological implica¬ 
tions of the mathematical distinction between 
absolute and relative time, are some of the funda 
mental problems which ought to have a place m 
a book about the history of tune Nevertheless, 
Prof Gunn must be congratulated for having 
opened a most fascinating path to those who cannot 
escape the attraction of the philosophical jungle 
Thomas Greenwood 


A Century of Geography. 

The Record of the Royal Geographical Society 1830- 
1930 By Dr Hugh Robert Mill Published at 
the Celebration of the Society’s Centenary, Goto 
ber 1930 Pp xvi+288 + 35 plates (London 
Royal Geographical Society, Edward Stanford, 
Ltd , John Murray, 1930 ) 10s 
T was a happy choice to entrust the compilation 
of the record of the Royal Geographical 
Society's work to Dr H R Mill, with his forty 
years’ expenenoe of the Society and many years’ 
service on its staff He acknowledges the valued 
assistance, throughout the work, of Mr Douglas 
Freshfield, whose connexion with the Society runs 
to more than half a century It cannot have been 
an easy task to know what to choose and what to 
omit in the record of the multifarious activities of 
a Society that was actively interested m practically 
all the journeys of exploration of its time Dr Mill 
has divided his record into periods of ten or more 
years, and m eaoh period he has traced the changing 
fortunes of the Society, given some account of its 
presidents and other officials, and generally has had 
to rest content to gauge the work of the time by 
adding some account of the Society s modallists 
and the leaders of the expeditions which it has 
promoted or assisted 

The published journals, proceedings, and other 
works of the Society and the minute books of the 
council have provided the mam sources of in 
formation There are many passages recounting 
heated controversies on lines of policy, told with 
impartiality and often with a touch of humour, 
and behind the story is a background of London 
ohanging its faoe and its habits through the years 
For the later part of the century Dr Mill has drawn 
on his own memories, whioh have enabled him to 
give vivid character sketches of many of the men 
conspicuous in the Society’s history This feature 
of the book will appeal to many Some will 
remember H W Bates, the secretary from 1864 
until 1892, the “ shy and reticent entomologist ” 
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who developed powers of insight, judgment, tact, 
and organisation of a remarkable order More will 
recall Sir Clements Markham, who dominated the 
Society for half a century a strong but obstinate 
man, ‘ never able to adjust his mind to scientific 
modes of thought ”, and full of narrow prejudices 
and dislikes, yet warm in friendship and zealous 
in furthering the interests of the Society No name 
connected with the Sooiety is remembered with 
more regard than that of Sir J Scott Keltie, for 
many years librarian, secretary, and editor, a man 
of unfailing tact and mvanablo courtesy, and a 
fnend as much to the humble aspirant as to the 
successful explorer 

Although the Society has always been concerned 
chiefly with exploration, and almost entirely so 
in its early dayB, the furtherance of geographical 
education was one of the aims of its founders 
However, in 1833 threo yoars after its foundation, 
its council disapproved of a request for ‘ a small 
endowment ” from the University of London for 
the foundation of a chair of geography to which the 
Society should have the nomination In the long 
reign of Sir R Murchison as president from 1851 
until 1870 the explorer was supremo in the interests 
of the Society Murchison lionised explorers and 
taught London to do likewiso Thus one side of 
geography was popularised, but only at the cost 
of soientiflo approach Not until the seventies of 
last century did other aspects of geography have 
warm advocates Sir F Galton and Mr D Fresh¬ 
field championed a wider outlook It was Galton 
who devised and carried through a scheme of school 
prizes awarded on examination After sixteen 
years the scheme was abandoned through lack of 
interest on the part of schoolmasters Mr Fresh 
field persevered, and by his efforts Mr J S Keltie 
was employed to report on geographical education 
in other countries This report paved tho way for 
the foundation of lectureships, to which the Society 
contributed generously at Oxford and Cambridge 
The movement at length spread to all the newer 
universities of England, and the universities of 
Scotland in time followed suit Dr Mill traces 
these developments, and he might have added that, 
in the provision of advanoed instruction and the 
institution of honours schools in geography, several 
of the new universities anticipated Cambridge 

In his final ohaptor Dr Mill takes a retrospect of 
the oentury m a review of various aspects of the 
Society’s work These aspects are growth in 
number of fellows, finance, collections of books and 
maps (to which justioe cannot be done in a few 
pages), map production by the Sooiety, instruction 
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to travellers and educational activities An in 
teresting historical chart shows the prosperity 
curve (total number of fellowB) and the popularity 
curve (annual admissions) through the century 
with the duration of each presidency and secretary 
ship shown This is full of significance and repays 
careful study Two chapters are added by Dr A R 
Huiks on the Sooiety s War work and a description 
of the new house which in its enlarged and com 
pie ted form was opened by the Duke of York on 
Oct 21 The volumo is illustrated by plates which 
include portraits of several of the presidents and 
other officials various medals and the different 
houses in which the Society has had its headquarters 
during the century There is an admirably full 
index R N R B 

Our Bookshelf 

Asia an Economic and Regional Geography By 
Dr L Dudley Stamp Pp xx + bl0 (London 
Methuen and Co I td 1929 ) 27« Qd net 
It is not only the War with its reconstruction c f 
States and redrawing of frontiers nor the readjust 
mint of economic relations consequent on these 
and on the changes which even the most stable 
countries un lerwent in their industries and powers 
of consumption that make a new survey of the 
continents necessary and welcome During the 
same short ptnod the study and most of all the 
teaching of geography have been remodelled even 
the popular outlook on the world has become geo 
graphically orientated in a way which would amaze 
the pioneer teachers of the previous generation 
A mass of recent publications is to hand and needs 
fresh guidance if it is to be used as it deserves and 
everyone has less time for acquiring exact informa 
tion which daily becomes more indispensable A 
fresh compendium of the geography of Asia there 
fore arouses hopes and challenges criticism 

It is charactenstio of th< newer geography that 
it bases its exposition on the reading of maps and 
Dr Dudley btamps uses of this geographical short 
hand to oondense and clarify what he has to Bay 
are numerous and often ingenious It is charac 
tenstic also that geography is regarded less as a 
statical presentation of what is than as an inter 
pretation of what has come to be If it is not and 
cannot strictly be historical science its method 
has at all events muoh that is akin to that of history 
bo the book rightly begins with an excellent account 
of the genesiB of the continent as a clue to its struc 
ture and physique m which Btress is laid on the 
provisional quality of muoh that is said and altema 
tive explanations are fairly stated Geography 
further is an outdoor subject and Dr Stamp has 
travelled widely in Burma Malaya China and 
Japan Turkey Syria and Palestine and parts of 
Asiatic Russia These journeys make possible 
many vivid touches of description and a realism of 
outlook which permits easy handling of a very large 
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mass of information Occasionally colloquial and 
lecture room phrases seem to waste spaoe but 
they certainly make the book readable in a way not 
common among text books Where an earlier writer 
has done justice to a topio Dr Stamp very sensibly 
does not hesitate to quote him The references to 
literature are carefully selected and the index is 
ample 

It is a good test of a book of this kind that 
it improves by better acquaintance A belated 
review is perhaps none the loss useful if it can 
certify that this test has been applied and Dr 
Stamp s Asia is certainly a very usable book 

fxpcnence and Nature By John Dewey (Pub 
hshed on the Foundation established m Memory 
of Paul Cams) Pp ix+ix+443 (London 
George Allen and Unwin Ltd 1929 ) 12s Qd 
net 

In this brilliant and inspiring book Prof Dewey 
attempts to apply in philosophy the thought whion 
is effective m dealing with any genuine question 
from the elaborate problems of science to the 
practical deliberations of daily life In his opinion 
the break b< tween tho two realms is the cause of 
our modem intellectual perplexities and confusions 
He is then led to attack the momentous problem 
of bridging the gap between the intellectual and 
moral heritage of civilisation and the material 
presented to the speculative mmd by science 
industry or evt n politics by moans of what he calls 
the method of empirical naturalism 
This method accepts the point of view and 
conclusions of modem science and acts like a 
winnowing fan on the innumerable presentations of 
experience What remains after the chaff is 
blown to the winds is enough to inspire the mmd 
with courage and vitality to create new ideals 
and values Prof Dewey s metaphysical con 
struction is thus based on the conception of the 
instrumental nature of physical science Yet he 
denies the necessity of dividing the objects of 
experience into a physical and an ideal world by 
considering them as linked together by language 
and other social devices 1 or example by regarding 
life as the link between physical nature and ex 
pcnence ho gives a solution of the mind body 
problem which more orthodox philosophers might 
consider as simply ignoring the whole question 
Again art and values are token as further proofs 
of the continuity between nature and experiences 
by being defined in a pragmatic rather than in an 
ontological fashion 

On the whole Prof Deweys philosophy is to 
replace the traditional separation of nature and 
experience by the idea of continuity Though 
refreshing and encouraging m its message it fails, 
however to satisfy our quest for a deeper knowledge 
of things and values Prof Dewey a continuity is 
immanent rather than transcendental m character 
so that although he talks about philosophy all the 
time he seems to leave its most critical problems 
outside the vividly decorated house where he 
pretends to perform a valid marriage between 
nature and experience 
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The Principles of Photographic Ptdondhem By 
F C Tilney Pp x + 218 + 80 plates (London 
Chapman and Hall, Ltd , 1030 ) 25a net 
Mb TdjKby is both a painter and a photographer, 
bat above all he is a ontio whose writings on 
photographio subjects dunng the past twenty 
years or more have been the beet informed and 
most understanding of any Whilst this, his latest 
book, is not specially oonoemed with photography, 
m that it does not touch upon any photographic 
manipulations or processes, it is one that wul bo of 
the greatest assistance to all who aspire to make 
their use of the camera something more than an 
aimless snapshotting of holiday incidents It is 
equally addressed to the student of art and to the 
lover of Nature, and to both it should bring gam 
in the intelligent appreciation of the pictorial 
aspect of their subjects 

After a brief survey of the efforts at picture 
making m the past and the lessons thoy convey to 
us, he goes on to consider the practical points 
involved m this business of pictorial presentation 
by photography, and finally deals with certain 
controversial matters on which ho holds farm views 
that do not always coincide with those held by 
other photographers Wisely he begins with a 
chapter of definitions of the terms used by art 
cnties, m order that there may be no nusundcr 
standing or ambiguity 1 hence he goes on to 

treat of the subject, its choice and design all the 
factors relating to composition, beauty of shape 
and tonal effect, the last a chapter of great value 
In the main his observations are based upon land 
scape, but separate sections are devoted to figures, 
genre, the nude, portraiture, and still life The 
final part deals with what ho terms * problems to 
come', under which are included halation, colour 
and panchromatism, perspective (on which he 
holds emphatic views regarding the difference 
between the viBion of the eye and the lens), and 
control in printing The illustrations, drawn from 
pictures by leading photographers of all times and 
lands, are in themselves a notable gallery of photo 
graphic art J Dudley Johnston 

AUegemexne Moor geology Emfithrung in das 
Oesamtgebiet der Moorkunde Von Kurd v 
Bulow (Handbuch der Moorkunde, heraus 
gegeben von K v Bulow, Band 1 ) Pp xi + 
308 + 12 Tafeln (Berlin Gebruder Born 
traeger, 1920 ) 30 gold marks 
Intfbest m peat has developed greatly in recent 
years, not only on the applied side of reclamation 
and utilisation but also on the more purely academic 
side Much of the literature on the subject has, 
however, been maooessible and diffuse A Hand 
buoh dor Moorkunde ", to appear in ten volumes, 
will therefore be welcomed The general editor is 
K v Bfilow, of Leba, who has written the volume 
under review as an introduction, which will un 
doubtedly appeal to a wider audionoe than the 
more specialised volumes to follow For this reason 
the treatment is didactic rather than critical, the 
nomenclature has been simplified, and references to 
original papers are relatively few 
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After a descriptive chapter on the petrographic 
classification of moors, with many analyses of 
different kinds of peat, the author deals with 
modem theories of their origin and develop¬ 
ment and then proceeds to their stratigraphical 
morphology and geographical distribution A pre¬ 
liminary attempt at a world peat map, based on 
the nomenclature of the Swedish worker, v Post, 
shows the close relationships of the different kinds 
of moor to climatic factors For Europe there is 
a fair agreement with the distribution of Meyer’s 
N S quotient (rainfall divided by absolute Batura 
tion deficit) A discussion of Scandinavian work 
on the division of the Quaternary period by the 
stud\ of peat profiles leads to an examination of 
the value of moors as indexes of climatio changes 
in post glacial time 1 his part of the book will 
appeal to climatologists, geologists and others 

Simple Research Problems tn Chemistry for Junior 
Students By F Sherwood Taylor Pp vu + 
100 (London William Heinemann, Ltd , 1929 ) 
4 s , Answers only Is 0d 
The author holds the view that the usual practical 
training of chemistry students is unsatisfactory, 
and that there is a marked tendency for a student 
to obtain a first class degree without finding out 
anything at all ’ He proposes, as a remedy, to 
introduce a proportion of research into the school 
and university courses so as to train students to a 
more scientific point of view The benefit which 
studtnts get from any practical course is largely 
dependent on the teacher, and it is questionable 
whether an unorthodox course such as is here pre¬ 
sented would load to any better results in the hands 
of a poor teacher than any other The expen 
monts are good, and one use of the book which sug¬ 
gests itself is to provide exercises for practical 
examinations For semor pupils m schools who 
have been through the usual practical courses it will 
also provide scope for further work, and all teachers 
will find Mr Taylors book useful and interesting, 
whatever view they may take of the suitability of 
the course for the average student Some of the 
ext routes are suitable for quite advanced students 

An Introduction to the Chemistry of Plant Products 
By Dr Paul Haas and Prof T (J Hill Vol 2 
Metabolic Processes Second edition Pp via + 
220 (London, New York and Toronto Long 
mans, Green and Co , Ltd , 1929 ) 10s Od not 
Thk second edition of this standard work has been 
largely rewritten and considerably amplified, par¬ 
ticularly in the chapters dealing with those sections 
of plant metabolism which have been undergoing 
rapid expansion, such as respiration and growth 
In tho former case, the recent work of Meyerhof, 
Hill and F F Blackman is combined into a unified 
scheme of considerable value The rather brief 
seotion m the firet edition dealing with nitrogen 
metabolism has also been enlarged by a detailed 
discussion of nitrate reduction The authors have 
exercised a wise choice in their amplifications and 
the value of the book is greatly increased through¬ 
out 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natukk No notice is taken 
of anonymous communications ] 

Spcctrogrophlc Analysis of Animal Tissue*. 

In Natube of April 20,1920 (128, p 601), one of us 
(H R ) described a method of spectrograplnc analysis 
of mineral and organic substances and pointed out 
the value of the mothod for biological purposes 
Smoo then we have undertaken a survey of the animal 
kingdom with the purpose of detecting and analysing 
quantitatively those of the less common elements 
contained in protoplasm and its products which can 
be investigated by this method 

The animals, if small, are minced whole, or if 
sufficiently large are dissected and the separate organs 
minced The material is then dried at 100° C, 
powdered in an agato mortar, and a weighed quantity 
(80 mgm ) taken and rolled m oshloes filter paper Hie 
roll is burnt m an oxy coal gas flame in front of the 
slit of a quartz spectrograph, the image of the flame 
being focused on the slit by a quartz Ions Die 
spectrum is recorded on a photographic plate In the 
case of liquids such os blood, 0 I c o is pipetted on to 
a rolled filter paper, winch is then burnt as described 
The method has been developod quantitatively 
A standard solution has been prepared containing the 
various elements in known quantities Four different 
volumes of this solution are burnt on filter paper and 
the resulting spectra photographed on ea<h plate 
on which tho tissue spectra are recorded llie mten 
sity of a given line in a tissue sjiectrum can then be 
matched with tho oorresjKinding line on one of the 
standard spectra, and the quantity of the element 
conoemod can consequently he doduoed 

Snectrographio analysis has hitherto only been 
applied to animal tissues in a few isolated mvestiga 
turns Yet the method is obviously of groat value, 
for a wide survey of tissue contents can be made -with 
a rapidity impossible with chemical methods We 
have commenced our investigations with annelids 
(analysed whole), molluscs (separate organs studied), 
and a few members of other phyla Already a number 
of important new facts have emerged The most 
sahont are the followmg 

Iron and copper were present in all of the 146 
different spectrograms made The wide distribution 
of iron in protoplasm is already known, and its 
functional importance has been emphasised by 
Keilin a work on cytoohrorae (Proc Roy Soc , B, 98, 
312 , 1925) Copper has previously been found in 
numerous animal tissues and it has at least two 
functions, namely, as a component of the homo 
cyan in molecule, and as an essential factor in hsmo 
globin synthesis (Waddell, J Biol Ch , 84,115 , 1929, 
and others) When whole animals wore used for our 
work, it is possible that elements which appeared in 
the spectra were in the gut or on the skin, and, of 
course, m the case of molluscs, copper exists in 
turmocyanin Nevertheless, the invariable presence 
of iron and copper strongly suggests that these are 
universal constituents of protoplasm 

Manganese was found m all nineteen species of 
polychsetee studied It was widely distributed m the 
molluscs, being present, for example, in all organs of 
land gastropods It was found m numerous organs of 
marine gastropods, but was absent from Hahotis 
The quantity m an organ vaned with locality 
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Manganese is known to stimulate growth of rodents 
(MoHargue, Am J Physiol , 77 , 245, 1026 Bertrand 
and Nakamura, 0 R Ac Sc%, 186 , 1480, 1928) 
When our survey has extended further, indications 
may be given of other functions Harrison and 
Garrett (Proc Roy Soc , B, 99 , 241 , 1926) induoed 
melanism m Lepidoptera by manganese feeding We 
do not find this element particularly associated with 
melanin The spectrum of the ink sao of Sepia shows 
none, and while manganese is strong in the blaok 
body wall of Anon ater (0 008 per cent of dry weight), 
there is even more m the oolourlees common genital 
duct 

Nickol and oobalt wero present m certain tissues 
Cobalt was less common than nickel, and was usually 
associated with a relatively high concentration of the 
latter But the foot of Halvotis has a high mokel 
content (0 004 per oent) without oobalt, whde the 
liver of Archxdons tuberculata contains cobalt (0 008 
per cent) with no nickel There is thus a selective 
absorption 

Lead and silver occur spasmodically but not in 
frequently The strongest silver was in the liver and 
kidney of Pinna pectmata Individuals and individual 
organs absoib these metals selectively, for unknown 
reasons One human subject had Bilver in all organs, 
while two others had none Lead was present in 
different organs in each of the three men This 
suggests an absence of functional significance 

Cadmium was found in the livers of all the eleven 
individuals of Pecten maximus examined They came 
from throe different localities This seems to be the 
first record of cadmium in an animal 

Lithium turned out to be very widespread in animal 
tissues Rubidium is less common Casium was 
not found This is remarkable, since rubidium and 
ccesium both enter frog s muscle from a perfusion 
fluid (Mitchell Wilson and Stanton J Gen Phyeiol, 
4, 141, 1921), and caesium is present in sea water 
btrontmm was present in 17 out of 19 species of 
polyohtBtea and m 61 out of 67 tissues of molluscs 
Previously it was known only from the skeleton of a 
radiolanan and from marine shells Barium, on the 
other hand, was absent 

Calcium fluoride was found in one tissue only, 
namely, the body wall of Archidone tuberculata 
A detailed account of the work will be published 
shortly 

H Mtjnbo hox 
Hugh Ramagf 

University of Birmingham, and 
Ridgemont, Carrow Hill, Norwich, 

Oct 3 


Experiments on Binaural Sensations 

At intervals during the past five years I have been 
attempting a survey of the various experiments which 
have beeri taken as evidence that binaural sensations 
with musical notes of low pitch are due to the appro 
ciation of phase differences produced at the ears The 
work grew out of some experiments with sound waves 
which are recorded in the Proceedings of the Physical 
Society for August 1927 

Repetition of the various experiments has driven 
me to the conclusion that, with tne forms of apparatus 
usod, there have been possibilities of intensity changes 
and I do not think that these possible alterations have 
been sufficiently taken account of m tho interpretation 
of some of the published results It is very difficult to 
produoe the binaural sensation of change of position 
of the sound 1 image ’ under conditions where it oan 
be shown that phase differences are set up without 
any accompanying alterations of intensity Changes 
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of intensity produoed by oommon forme of apparatus 
are found, when actually measured, to be surprisingly 
large and may well be an important factor in pro 
ducing the binaural effect 

The experiments with two valve oscillators, which 
have been interpreted as favouring the phase differ 
ence localisation theory, depend on the known fact 
that, when the frequency of one oscillator is adjusted 
by a tuning condenser over the range for which the 
sets are in unison, the phase difference of the electrical 
oscillations, and also of the telephone diaphragm 
movements, alters from 0 to r Two telephones, ener 
gised one from each oscillator, are worn over the 
observers ears and he adjusts the loudness of the 
sound m each ear by means of two shunts With this 
arrangement the sensation of rotation can be obtained 
either when the two circuits are nearly but not quite 
in tune or when the tuning condenser has its adjust 
meat altered within the unison range 

I have made measurements both of the amplitude 
of the oscillatory currents and of the amplitude of the 
telephone diaphragm movements under these con 
ditiona and both show changes The variations depend 
on the degree of coupling between the circuits, and 
when the amplitude is increasing in one telephone it 
is decreasing in the other Thus an intensity effect 
is present which will aid tho sense of localisation of the 
sound It is possible, moreover, to produce similar 
intensity variations under conditions where no phase 
differences are present at the ears When this is done, 
the sensation produced seems very like the ordinary 
binaural rotation 

In experiments on binaural beats it is evident that, 
when this form of apparatus is used, great care must 
be taken to eliminate all possibility of these oscillatory 
current variations befoie any conclusions are drawn 
about the so called subjective beats 

When sound from one source is led by two paths of 
adjustable length to the two ears, again oxjwnment 
shows that measurable variations of intensity may 
occur at the ears It would seem therefore that, until 
such variations have been eliminated, this method does 
not give conclusive evidence m favour of phase differ 
ence as the mam factor m binaural localisation 

Experiments with two tuning forks producing slow 
beats seem to be open to criticism along similar 
lines 

I think that the mdueed currents produced in a 
‘ phaser ’ when it is used to give binaural effects must 
be tested also for possible intensity variations May 
I ask someone who possesses such a phaser with which 
binaural effects have been observed, if he will allow 
me to borrow the instrument to make measurements 
of the mdueed currents T Experiments already made 
with an apparatus of this type have shown that it is 
not easy to introduce phase difference by moving one 
of the coils without producing, at the same time, 
ohangea m the magnitude of the currents 

It is hoped that full details of the experiments will 
be ready for publication in the next few months 
8 R Humby 

The College, Winchester, 

Oct 0 


Observations on the Mechanism of 
8pore Formation 

Drama the investigation of a spore bearing 
organism isolated from heated milk, certain morpho 
logical changes pnor to sporulation were observed 
The observations recorded were made upon fixed 
preparations stained by Moeller’s spore staining 
teonmque and by Oiemsa’s stain, and upon unfixed 
preparations stained by Nakanishi s method The 
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results were confirmed by dark ground examination 
of the living organisms 

Germination of spores takes place rapidly under 
suitable conditions and an actively dividing vegeta¬ 
tive phase ensues In this phase the i ells show dense 
protoplasmic contents which stain readily with the 
basic aniline dyes (Fig 1, l) Later, the contents 
become less dense, and as the time for spore formation 
approaches, become distinctly granular After thirty- 
six to forty eight hours’ incubation a characteristic 
stage may be observed in which an unstained area is 
lying towards one mid of each cell, cutting off and 
isolating a definite terminal (>art of the cell contents 
(it) This terminal portion is the jiotential spore and 
its position is fixed at this stage of the development. 
The remainder of the cell contents, meanwhile, have 
shown definite signs of contraction (iu) and finally 
condense to form a second body, which we have 
called the secondary granule m order to distinguish 
it from tho terminal or spore granule The appear 
anco at the organism at this stage is quite character 
lstic (iv) It consists of a swollen, practically un 
stained envelope within which ho the two granules, 
deeply stained, one termmal in position, the other 



median or oxcentno At a slightly later stage the 
position of the secondary granule is seen to vary 
somewhat in different oells In a definite proportion 
of cases, however, it is oval or lens shaped and 
lies closely adjacent to the terminal granule’ (v) 
Whether there is any actual contact between them 
has not yet been established, but it is of interest to 
note that it is m such cells that the hret indication of 
a spore wall is visible, and that as soon as this wall 
begins to form, tho staining and refractive properties 
of the spore granule become those of a true spore 
The fate of the secondary granule is uncertain, but 
it would seem from careful observations that, having 
played some part m the development of the spore, 
it disperses throughout the body of the mother cell, 
which then resumes its ordinary staining capacity (vi) 
A study of the literature, particularly the work of 
Schaudmn (1902), Gutlliermond (1908), Swellengrebel 
(1913), Bessubetz (1913), and many others, shows 
that various nuclear processes have been previously 
recorded in connexion with spore formation Whether 
any analogy exists between these findings and the 
resent case is a point which can only be established 
y further and more detailed work, but there remains 
the strong suggestion that, as spore formation is 
preceded By the sequence of morphological changes 
recorded, some nut tear process may well be mvolved 
Margaret I Christian 
The National Institute 
for Research m Dairying, 

Shmfleld, nr Reading, 

Sept SO 
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Injury to Plaster due to Osmosis 
From time to time, it has been suggested that 
osmosis plays a part m the weathering of building 
materials A note on a failure of plaster work for 
which osmotic action is directly responsible may 
therefore be of interest 

Brick walls are sometimes found to which lime 
plaster cannot be made to adhere permanently Some 
tune after the plaster 
is applied it com 
mencee to bulge and 
finally is pushed off the 
wall Immediately 
behind the face of 
the bnck is found a 
columnar crystalline 
growth which, m all 
oases so far examined, 
proves to be mag 
nesium sulphate 
<Mg80 4 7H,0) in a 
practically pure con 
dition 

It now appears that, 
when lime plaster is 
applied to bricks con 
taming a proportion 
of magnesium sul 
phate, a semi peirne 
able membrane is pre 
oipitated in the face 
of the bncks As the 
plastered wall dries 
out magnesium sul 
phate is drawn from 
the body of the bncks, 
concentrates behind 
the membrane anil then crystallises, forcing the 
plaster and a thm shell of bnck away from the wall 
It has been found possible to precipitate membranes 
of magnesium hydroxide in the walls of porous pots 
UBing a half saturated solution of magnesium sul 
phate, osmotic pressures so high as 100 cm of water 
wore developed in three days 

In iig l is shown tho magnesium sulphate growth 
(b) botween the plaster (a) and the mam body of the 
bnck (c) To the left of the layer of magnesium 
sulphato the thin layer of buck which supports the 
osmotic membrane may be seen 

b L Brat>\ 

Building Research Station, 

(jarston Watford, Oct 7 


The Zeeman Effect and the Absorption Coefficients 
of the Hyperflne Structure Components of the 
Mercury Resonance Line 
Thk investigations of McNair [Phys Review, 31, 
986, 1928) have shown the complicated behaviour 
of the Zeeman patterns of the mercury resonance 
lme, 2537 A , in emission Rome observations made 
in absorption five years ago by Wood appear to be 
in contradiction with the results of McNair To 
dear up this difficulty I have made a more systematic 
study of the Zeeman effect of the mercury resonance 
line in absorption, for magnetic fields from sero to 
8 kilogauss anil have obtained the following results 
The parallol components in absorption behave 
similarly to those in emission, with the exception of 
moderate intensities of the magnetic field, 1 8 kg , 
when, besides the five components, the light of inter 
mediate wave lengths is also absorbed The scheme 
of McNair does not quite suffice to explain the be- 
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haviour of the components perpendicular to the field, 
because the -10 4 and +21 & mA components (trans¬ 
mitted through the absorbing vapour m the magnetic 
field) show for certain intensities of field an anomalous 
behaviour, not understandable from the point of view 
of McNair However, generally speaking, the results 
of my investigations can be reconciled with the re 
suits of McNair rather than with the eventual exist 
ence of a Paschen Back effect, and they lead to fairly 
good interpretation of the curve giving the intensity 
of transmitted light as a function of the field mtensity, 
which was obtained two years ago by Sohern 

These investigations have further shown that, for 
certain intensities of the field, the vapour transmits 
(o) only the outer short wave length componont, 
- 25 4 mA , or (p) one inner and one outer component, 
-10 4 and +215 mA , or (y) two inner components, 0 
and +115 mA The absorption coefficients of the radia 
tion, which was monochromatised m this way was eeti 
mated by means of the decrease of tho intensity of the 
resonance radiation along the beam The measure 
ments were made for the temperatures 0° and 10}° C 
and have given the results ^ -1 25, 7 = 1 60, which 
are in agreement with the estimates of intensity in 
emission lines made by Miss bchrammen The esti 
mated values of the absorption coefficients which 
are loss certain than the relative ones computed in 
the ordinary way for the temperature 20° V from the 
measurements made at 0° C , are o -3 3 , (1-40, 
y 5 1 cm 1 The estimated value for all five com 
ponents, -4 2 cm *, which differs only little from 
the average of these values, — i??, is less than 

that obtained from the photoelectric measurements 
(Kun^e Kopferman and Tietze, Zemansky), probably 
because I was not able to extend my measurements 
close enough to the window through which the exciting 
light enters into the resonance vessel 

A full report of these investigations will appear 
in the Bulletin de l AocuUmie polonaise (Cracow) 

S Mroaowski 

Physical Laboratory of the Society 
of Sciences and Letters, 

Warsaw 


Two Modification* of Liquid Ethyl Ether 
Thk changes of the dielectric constant of liquid ethyl 
other with tomperature studied by one of us (J M ), 
and described in a leeent communication in Naturf, 
suggest that at the temperature 105 4° L tho liquid 
undergoes some transformations analogous to that 
found for liquid helium by W Keesom and M Wolfke 
(Comm Leiden, 1906) lo confirm this supposition 



we have made a study of the ohange of temperature 
with tune during the gradual heating of carefully 
punfled ethyl other 

Ethyl ether ooolod to a temperature lower than 
- 105 4° C waa contained m a Dewar vessel provided 
with a nickel oovered refrigerator ooolod with liquid 
air We have studied the ohange with time of gradu¬ 
ally increasing temperature of the ether, which waa 



Ho I —(«) Ulna pi uU r 
(A) magnesium »nll late <c) brick 
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isolated from all external disturbances Ihe platinum 
resistance thermometer was used as a stirrer 

The accompanying graph (j?ig 1) representing these 
observations shows a distinct slowing down of tho rate 
of change of temperature at - 103 4“ C (see the part 
A B of the curve) The transformation point is vei y 
dearly indicated in this heating curve The parts of 
curve above and below the point -105 4° C are to a 
hid* degree of approximation straight knee, making 
different angles with the temperature axis, which 
shows that the specifie heat of ethyl ether undergoes a 
change at -105 4° C 

The transformation of liquid ether described above 
is the second observed case of such a phenomenon, the 
first one being the discovery of liquid helium I and 
helium II by W Keesom and M Wolfke ( Comm. 
Leiden, 100 6) M Wo cries 

J Mazur 

Physical Laboratory, 

Technical Institute, Warsaw 
Sept 30 

The Development of the Mesoderm in 
Gastropods 

In 1801 Erlangor reported that in the freshwater 
snail Paludtna the mesoderm was formed as a hollow 
pouoh budded out from the primitive gut or arch 
outeron from a portion of this pouch, which 
may be regarded os the secondary body < avity or 
ocelom, the pericardial sac was formed Such a 
mode of tho formation of the c<» lom, though normal 
in Lchmodermata and Ohwtognatha and also in 
Amphtoxus and the Entoropiieusta, was hitheito 
unknown in Molhisca and Erlangor s results wero 
received with a storm of scepticism Later, TOnnigos 
(1806) examined the development of Paludtna 
and denied the validity of Erlangor s results and 
assented that tho mesoderm arose as small cells 
buddod fiom the ectoderm The most rocont 
worker on the subjeot (Doutert 1929) has confirmed 
TOnniges s com lusions 

It Boomed as if E danger had boon utterly discredited 
During this summer Mr homando, a student working 
in my laboratory, re examined Paludtna He found 
all the stages figured by Erlanger and completely con 
turned his results But he also found the stages figured 
by Dautert and lonruges and showed that the diffeiuig 
results of these two workers were due to the old embryo 
logical error of missing out stag oh in development 
Fernando’s results may serve as a warning against 
accepting negative results in zoology Positive 
results are a definite addition to our knowledge 
they may be misinterpreted and lator workers may 
supply better interpretations, but negative results 
which suggest that positive results are entirely 
imagmary are almost always due to defective obser 
vation E W MaoBbidf 

Imperial College of Science, 

London. SW7 

Vitamin A and Carotene 
Recfnt work by Moore and others (see, for ex 
ample, Moore, Btoehem Jour , 84, 692 1930) has left 

little doubt that, in the rat, carotene can function 
as a precursor of vitamin A Experiments which I 
have just earned out have indicated that tho same 
holds true in the fowl also White Leghorn ohiokens, 
six weeks old, were given a synthetic diet free from 
vitamin A to whioh irradiated ergosterol was added 
to supply vitamin D Control birdB receiving this diet 
succumbed in about six weeks, their livers giving 
negative tests for vitamin A either by the antimony 
chloride test or by the absorption spectrum To other 
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birds, after a piehminary penod of vitamin A deple¬ 
tion, daily doses of carotene (1 mgm ) or cod liver oil 
concentrate (10 mgm ) wero given, with the result that 
complete cures were effected and satisfactory growth 
restored The livers of all these birds, receiving either 
caiotene or concentrate gave positive tests for vitamin 
A, the oils yielding an mtense blue colour with 
antimony chloride and showing a strong absorption 
band in the region of 328 pp 
As woll as indicating that tho ability to transmute 
carotene into vitamin A may hold fairly gonorally 
throughout the animal kingdom, the exjierimente 
would Boem to afford an explanation of tho results of 
Palmer and Komjister (lout Biol ( hem , 89, 331, 
1019), who found that while xanthophyll fed to fowl 
roarod on a diet froo from carotonoids quickly in¬ 
creased their pigmentation c arotene hod no such effect 
lhe transmutation of carotene into the colourless 
vitamin A would account for this veiy simply 

A full account of the experiments will be published 
elsewhere Norman S Caipkr 

The Donald Clime Laboratories 
The Queen s University of Belfast 


Denaturation of Proteins by Urea 
Thk important article by Sir I tedonck G Hopkins 
which appeared in Nature on Aug 30 and Sept 6 
records many valuable now observations on which ho 
is to bo congiatulated It has, indeed, only one de 
foot and at his request I write to make that good, 
namely the absence of all lefeienco to the observa 
tions made many yeais ago by myself and my delight 
ful fuend Dr N G thavasse a man who was twice 
awarded the V C and whoso loss is to mo one of tho 
major tragedies of the War Thofoct that Sir brodentk 
knew nothing of these observations is howevei very 
intelligible, since the first pa)ier (Jour oj Physiol , 28, 
pp 23 26, 1902) apjieared obsi urely m the Proceed 
xivjs, only, of the Socioty concerned anil tho second 
(Proc haraday hoc, March 1913 German tianula 
tion in Zeitn f Kolloxdr 12 pp 250 252 1913) was 

entitled Graded Protein *m>1s 

Let me add that during tho last two years Mr J 
Hatton has boon working on this subject under my 
sujiervision and that m 1929 we found, like Sir 
hredonek, that the rate of denatmation of approxi 
matoly isooloctric egg albumin by urea had a negative 
temperature coefficient Other results of ours will 
now be found in the Proceedings of tho Biochemical 
Society published in Chemistry and Industry, Oct 10, 
1930, p 851 That account should be supplemented 
by the statement that in the case of shociw wool, 
muoh though apparently not all, of the substances 
the thiol or disulphide groups of which have become 
' unmasked passes into tho urea solution 

W Ramsden 

University of Livorpool, 

Oct 13 


Oviposltlon of 11 se mu to pots pluvial Is, Llnn6 
Dr C a meron s interesting account, in Nature of 
Oot 18, p 601, of the opposition habits of Tabamd 
flies, and especially of those of Ilcemotopota pluvxaha, 
L , suggests that tho following observation may be 
worth recording On Aug 24, 1925, at Waidbruck 
(Ponte all Isarco), Italian Tyrol, I observed a female 
of Tobanus glaucopis. Mg, laying her eggs on the 
leaves of the oommon plantain, Plantago lanreolata 
The plant was growing in a dry hay field, not m the 
immediate vioimty of water O W Richards 
Imperial College Biological Field Station, 

Slough, Bucks 
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The Biological Significance of Conjugate Nuclei in Copriaus tagopus 
and other Hyraenomycetes.* 

By Prof A H Reginald Bulleb, P R S 

C ONJUGATE nuclei are two nuclei of opposite i myoelium bears one of each of two pairs of sex 
sex, associated with one another in a single factors, Aa and Bb, then the four groups of myoelia 
cell, which divide Bumultaneously m such a way and the four groups of spores from which they have 
as to give rise to two daughter pairs of conjugate 
nuclei Stages in conjugate nuclear division in 
Copnnua lagopua, based on the work of Mile 
Bensaude, are shown m Fig 7 
In animals conjugate nuclei are unknown and 
in plants their occurrence is limited to the Higher 
Fungi They especially characterise the diploid 
mycelium and fruit bodies of the Hymenomycetes 
(Mushrooms and Toadstools) and the diploid 
myoelium of the Rust Fungi and the Smut Fungi 
all of which groups are included in the larger as 
semblage of the Basidiomycctes Conjugate nuclei 



shed numerous black basidiospores which are 
earned off by the wind, settle on grass, etc , arc 
swallowed with horbage by horses, and germinate 
in freshly deposited dung balls In these dung 
balls haploid mycelia of opposite sex mate with 
one another and form diploid mycelia The diploid 
myoelia give rise to diploid fruit bodice which 
produce and liberate haploid basidiospores The 
life cycle from spore to sporo is earned through in 
10 14 days 

As determined by Hanna, 1 Dorothy Newton, 1 
and others, the monoaporoua mycelia (each derived 
from a single basidioapare) of Copnnua lagopua 
fall into four groups If it bo assumed that each 
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diploid mycelium (AIf>+(«M on the 


...._.laploKTmyocllum («A) on thn right In the diploid 

myoelium note the palm of conjugate nui lei of opposite sex in 
each roll and the damp connexion at each septum A central 
hypha of tlu, diploid mycelium to about to fuae with a hypha of 
the haploid mycelium the diploid myr Hum after the tunion 
waa effected would begin to dlploidtoe the haploid mycelium 

been derived may bo represented by tho symbols 
(AB), (ab) (Ab) and (aJi) 

Successful mating of the haploid myteha of 
C opnnua lagopui with the production of a diploid 
mycelium (bearing clamp connexions and con 
taming a conjugate pair of nuelei in each cell) is 



normally possible only m the combinations (AB) x 
(ab) and (Ab) x (aB) These two kinds erf com¬ 
binations give rise to two kinds of diploid mycelia 
which may be represented by the symbols (AB) + 
(ab) and (Ab) + (aB) respectively 
Haploid myoelia (Fig 1) are known by con¬ 
taining single isolated nuclei, ‘by having simple 
septa devoid of damp connexions, by me wide¬ 
angled mode of branching of their leading hyplue, 
and by bearing oidia Diploid mycelia (big, 2, 
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left) are known by their cella containing pairs of 
conjugate nuolei, by having a clamp connexion 
at each septum, by the narrow angled 
mode of branching of their loading hyph®, 
and by not bearing oidia Clamp con 
nexions, as shown by the cytological 
investigations of Mile Bensaude, Hans 
Kmep, and others, are the outward and 
visible sign that the adjacent cells are 
diploid m that these cells contain a pair 
of nuclei of opposite sex 
A large haploid myoelium (AB), which 
had been growing on a dung agar plate for 
8 days (of Fig 3), was inoculated with a 
small hyphal mass of a haploid mycelium 
(ab) The two mycelia soon fused hyphally 
and mutually dtplotdised one another that 
is, (ab) nuclei entered the mycelium (AB), 
divided and subdivided, and established 
pairs of oonjugate nuclei (AB) + (ab) in 
every cell of the peripheral hyph® of (AB), 
while (AB) nuclei entered the mycelium 
(ab), divided and subdivided and estab 
lished pairs of conjugate nuclei (AB) + (ab) 
m every cell of the peripheral hyph® of 
(ab) This was indicated by the appear 
ance of clamp connexions In the large 
haploid mycelium (A B), clamp connexions 
appeared on the (AB) hyphs on each 
side of the inoculum (ab) progressively 
(vxdt. crosses in Fig 4) and the diploidisa 


course of three days In 42 hours after the (ab) 
inoculum had boon deposited and about 40 hours 




_jUUff_ 

mycelium from the end of the eeoond to the end ol the twelfth d»y The 
(ZB) mycelium wu Inoculated with a tiny hyphal max of an (aA) 
mycelium alter 9 day* of growth (periphery inovn by heavier Inner 
eirole Ko 9) at the mro hour The (a« mywJimn dipbldtaed the (AB) 
myoelium In the eoune of throe day* The eroaea *how where damp 
oonneylooa were observed at particular times The (eb) nuclei must have 
travelled mere than torn oriH mm through the UB) hypba In about 
40 hour* or more than 1 S mm per hour Two-third* the actual else 

tionf of the (AB) mycehum was effected m the 

t The term dwlmduaden has been Introduced here (or the lint time 

No 3183, Vol 126] 


io the dip! libation of a large haplol 1 m\«lium (dfl) byadwfoid myiellom 

(dB)+(e*) Hie (AB) mycelium was In xml iU 1 with a tiny hyphal mass of 
the (AB)+(tib) my < II im afUr 9 days of growth (ptrli hiry shown bv heavier 

The ir wws show where 
,s The (Ob) nu lei must 

... . — -.— — ugh the (AB) hyph* In 

i or more than 1 2 mm per hour Iwo I hit Is tlu actual si sc 

aftc r the (ab) and (d B) myccha had come into 
contact with one another clamp connexions 
had appeared at a distance of 6 cm or 00 mm 
from the inoculum Therefore (ab) nuclei must 
have moved through the hyph® of the (AB) 
mycebum at an avi mgr rate of at least 1 6 mm 
per hour The nuclei could not move m a 
straight lino like that shown in big 4 btcause 
the mycehum (A R) was a three dimensional 
hyphal net work The (ab) nuclei must have 
taken a zigzag path and, therefore, their 
spted of movement doubtless exceeded 2 mm 
per hour As Lehfeldt s cytological work on 
Typhida erythropus has shown * the septa of a 
haploid mycehum undergoing diploidisation 
break down and thus allow nuclt l to pass along 
the hyph® 

Tho radial rate of growth of the (AB) 
mycehum of Fig 4 was 0 15 mm per hour 
Therefore tho rate of movement of the (ab) 
nuclei along the hyph® of the (AB) mycehum 
—upwards of 2 0 mm per hour—was more 
than thirteen times the rate of elongation 
of the leading radial (AB) hyphs 

Fig 5 illustrates an experiment similar to 
that just described, except for the important 
fact that a diploid inoculum was employed 
®n* instead of a haploid The combination was 
a large haploid mycehum (AB) and a small 
diploid inoculum (AB) + (ab) Again the large 
haploid mycehum was progressively diploidised 
In this ease, doubtless, (ab) nuclei left the diploid 
inoculum, entered the (AB) myoelium, there 
divided and subdivided, and so provided mates 
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to form conjugate pairs with all the (AB) nuclei 
in'.the peripheral hyphse of the (AB) mycelium 
It has Deen found that a diploid mycelium 
(AB) + (aft) can rapidly diploidise a haploid mycelium 
(AB) or a haploid mycelium (aft) , and also that a 

c d. 



Flu A — Diagram 


tiow the dlploldlaatlon of a haplotil mva Hum (at) by 
of the diploid hsplia/ff U growing toward and aoc 
a oi inenapiokl htpha nde No i fuakm baa taken plate an ’ “ 
3 om of tlu diugliter (AB) nuclei luu panned into the i ell d 

aeparatt a the f ell* d and/ and tire (Ah) --■■ *■- 

«lla e and i la partly broken down an 
Ho A tlu (AH) nnclrua of 


thus tli 


id tlun th 


diploid mycelium (Ab)+(aB) can rapidly diploidise 
a haploid mjcelium (Ab) or a haploid mycelium 

“tIo discovery that a diploid mjeehum can 
diploidise an appropriate haploid mycelium is of 
considerable interest from two points of view (1) 
It indicates that, m Cojmnus lagopua and other 
similar fungi, the noimal matings in dung balls, 
wood, and other Bubstrata in Nature are not merely 
the haploid matings (AB) x (aft) and (Ab) x (aB) 
but are also the haploid diploid matings (A B) x 
(AB) + (ab), (ab)x(AB)+(ab), (Ab) x(Ab) + (aB), 
and (aB) x (Ab) + (aB) , and (2) it also indicates 
that a diploid ooll containing a pair of conjugate 
nuclei can diploidise a haploid cell containing a 
single nucleus, and thus gives us a clue to the bio¬ 
logical significance of conjugate nuclei This last 
point will now be discussed 

When, in a haploid diploid combination, a 
diploid cell containing a pair of conjugate nuc lei, 
say (AB) + (ab), comes into contact with a haploid 
oell containing a single nucleus, say (aft), doubtless 
the (AB) nucleus—possibly m response to a stimulus 
reoeived from tho unpaired (aft) nucleus— dtvtdes 
and Bends off one of the daughter nuclei into the 
haploid cell (Fig. 6, stages 2 and 3) Thus, in a 
very simple way, a diploid cell can diploidise a 
haploid cell Doubtless, also, when a large haploid 
mycelium has been inoculated with a tiny hyphal 
haploid inoculum of opposite sex, the progressive 
diploidwation of the largo haploid mycelium is due 
essentially to the fact that a diploid cell is able to 
No. 3183, Vol. 126] 


diploidise neighbouring haploid oells m the manner 
just suggested (of Fig 6, stages 3-6) 

If, when a large haploid mycelium (AB) made a 
hyphal fusion with a small haploid inoculum of 
opposite sox (oft), an (aft) nucleus on passing into 
an (AB) cell immediately 
fused with the (AB) 
nucleus there present, an 
(AaBb ) nucleus would 
result and progressive 
diploidisation of the 
thousands of other (AB) 
cells the (AB) nuclei of 
which awaited partners 
would be impossible 
However, since the (aft) 
nucleus is attracted by, 
but does not fuse with, 
the first (AB) nucleus 
it meets, it is possible 
for it to divide and Bend 
off a daughter (oft) nucleus 
mto the next haploid 
(AB) cell and thus con¬ 
tribute to the diploidisa- 
tion process 

The organisation of tho 
nuclei in conjugate pairs 
(w)+(n) instead of as 
isolated nuclei (2») m 
the diploid mycelium and 
fruit body of Copnnus 
lagopua and other 
Hymenomycetes results, it is true, in delaying 
the fusion of nuclei of opposite sex untd the 


diploid mycelium (AB) (ah) 
j will meet and fuae with tin 
(AB) nuiliua of jf la dividing 


boa taken plate and 
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basidia come mto existence, but it has the great 
advantage that, in the diploid mycelium or 
m a diploid cell of a haploid mycelium under- 
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going diploidisation, each member of a pair of 
conjugate nuclei retains its identity, so that one 
member of a pair can divide independently of the 
other member of the pair whenever such a division 
is able to promote the diploidisation of another 
haploid mycelium or of an adjacent haploid cell 

The sexual process (fertilisation or conjugation) 
of animalB and most plants is relatively simple in 
that two unicellular and uninucleate gametes fuse 
to form a unicellular and uninuclear zygote On 
the other hand, in the Hymenomycetes the sexual 
process is more complicated, because it takes place 
between multicellular and multmucleate mycelia 
and results m the dtplotdisatton of all the groumg 
cells of each mycelium It is the non fusion of 
nuc lei of opposite sex and the establishment of con 
jugate pairs of nuclei which makes this diploidisa 
tion possible 

The development of a haploid hypha (ah) or 
(AB ), which has just become diploidised owing to 
the entry into it of nuclei derived from cither a 
haploid mycohum of opposite sex or from a diploid 
mycelium (AB) +(ab), is shown in Fig 7, where it 
will be seen that, as the cells grow in length or 
branch, conjugate nuclear division takes place, 
and that each conjugate nuclear division is accom 


pamed by the formation of a clamp connexion 
When, in a dung ball, a diploid mvcckum of 
Copnnus lagopus, hko that shown m Fig 7, stage 
3, moots a haploid mycelium (AB) or ( ab ) of the 
same species (if Fig 2) the diploid and the haploid 
mycelia doubtless fuse hyphally and the diploid 
mycelium diploidiscs the haploid mycelium (cf 
Fig b), thus increasing the chances that one or 
more vigorous diploid fruit bodies dc velopmg all 
the possible sexual kinds of spores (AB), (ab), (Ab), 
and (aB) will be produced rather than one or more 
relatively feeble haploid trait bodies developing 
only one of tho four possible sexual kinds of spores 
There can be no doubt that, m Copnnus lagopus 
and in othc r similar Hymenomycetes, tho chploidisa- 
tion of haploid mycelia by appropriate diploid 
mvc c ha is a distinct aid to repi eduction * 

In conclusion, the author desires to acknowledge 
a grant in aid of the work made by the Research 
Council of Canada and valuable assistance m making 
the experiments gnen by Miss Ruth Macrae 

1 W > Hanna 1 lie Cnilli in of 'it \ In ( oprtnut lagopus Annals 
oj Botany vol JS) pp 431 4 i7 , lU_a 

1 Dorolhv N (* ton Tho Dlstrtbutlnn of Spore* of T)Ker»o Sex on 
tho llymonlum of C oonnas lagopus ihd vftl 40 pp S»l 917 192* 

• W Uhfoldt Chtr iIh I iitntihunR dm VoirnivcrU In I lutoro- 
tlialliHchiii Itanl Iwmv iten Hrlwiuia Bd 64 pp 10 ol 1022 
1 A fullir di*tii*Hion of cnnjiiuato nuclei hu) lain prepared for 
vol 4 < f th« author a lit « arches on 1 nngi 


Recent Hydro-Electric Developments in Switzerland 

By Dr Bkysson Cunninoham 


I T'ROW the report for l‘)29 of tho Swiss Service 
- des Eaux, it is to be gathered that develop 
ments of hydroelectric energy have been prose 
cuted during recent >ears with unabated enterprise 
and zeal There was merely a slight falling off 
during 1929 in the productive capacity of the power 
stations, due essentially to tho intense cold in the 
early part of tho year and to depletion of the w ater 
supplies m the autumn The returns show a total 
of 4178 million kwh as compared with 4410 
million kwh and 4350 million kwh in the two 
years immediately preceding Tho adverse con¬ 
ditions necessitated recourse in a large measure to 
the supplies of water stored in the lakes, and the 
deficit was only made good towards the end of the 
year 

The most important installation put mto ojura¬ 
tion during 1929 was the power station at Handeck, 
in connexion with tho river Aar, an undertaking of 
the Forces Motnoes de 1 Oberhasli & A , Innert 
kirchen This has a present capacity of 60,000 
horse power, with an ultimate possibility of 120,000 
hone power Among projects still in course of 
construction at the end of the year may be men 
tioned an installation on tho Dixence m the Canton 
of Valais, of 175,000 hone power, and another of 
50,000 hone power at Monte Piottino in the Canton 
of Ticino An installation of 140,000 hone power at 
Ryburg-Sehworstadt on the Rhine will be partially 
Swiss 

It is computed that, on Jan 1 last, the power 
stations m Switzerland, either in operation or m 
course of construction, aggregated a total capacity 
of about 2,700,000 hone power Some of these 
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stations am of considcrable individual capacity, 
among them being those of Vernal ar (Canton 
Valais) for the Swiss lcdcral Railway, 108,000 
horse power, Waggital (Zurich), 90,000 hone 
power Ijontst h (darns), 6(> 000 horse power , and 
Laiifcnburg (Rhmt), 05,000 hoi hi power 

A recent visit to the Kngadinn brought me mto 
close proximity with a number of h\dro electric 
installations which have materialised during the 
past quarter of a i< nturj The district is particu¬ 
larly rich in site s affording scope for power develop 
ment and some of these have now laen exploited 
almost to the full i xtent of their capacity One of 
the most striking examples which I had an oppor¬ 
tunity of inspecting, is the undertaking of the 
Brusio Power Company, which has its headquarters 
at Poschiavo in the extreme south of tho Canton of 
the Gnsons and within a short distanco of the 
Swiss Italian frontier 

Tho senes of stages b\ which tho Bnisio Power 
Company dovelops the hydraulic capacity of the 
southern slopes of the Bernina, Rango and the 
Poschiavo Valley commenoes at the summit level 
of the Bernina Pass, where there are two sheets of 
water forming a natural reservoir for impounding 
purposes at a level of 2200 metres above the sea 
The two sheets of water, more or less frozen, of 
course, during a considerable part of the year, are 
Lago Bianco (White Lake) and Lago della Seals 
(the precise signification of which between ‘ stair¬ 
case , ' scale ‘ succession and ‘ landing plaoe’ is 
not easy to determine) The former is much the 
larger of the two, but they are so closely adjaoent 
within a oommon depression as essentially to form 
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le basin, which has been adapted so as to 
e a supply of 15 million cubic metres of water 



for power purposes. To this end, the two lakes 
have been connected and by means of dams at 
each extremity of the basin the water level has 
been raised 5-5 metres, bringing the surface up to 
2236-16 metres above sea level over an area of 
1-36 square kilometres. Under normal working 
conditions, the water level can be lowered to 2226 
metres, which is the state of affairs shown in the 
photographio view of the basin reproduced as 
Fig. 1. In order to augment still further the avail¬ 
able resources, a set of three pumps has been 
installed for drawing water from the deeper portion 
of Lake Bianco, by means of which the level may 
be reduced to 2210*16 metres above the sea, the 
maximum difference in level between the fully 
impounded and the moat depleted condition being 
thus increased to 26 metres 

The Bernina Lakes reservoir is fed by an average 
annual precipitation of 1500 mm. in the catchment 
basin and by summer seasonal meltings from the 
Cambrena glacier. 

From the snow and ice of the Bernina ridges 
two main valleys descend towards the south and 
eventually meige into one another in the Poschiavo 
plain. One of these, the Val Pila, receives the 
natural overflow from the two lakes described above 
and also the discharge from the Palfl glacier at the 
foot of Pis Palfl on the ledge overlooking Cavaglia, 
where it gives rise to the torrent Cavaguasco ; the 
other, the Val Lagone, receives the flow of the 
upper Poschiavino, fed in turn by the streams from 
the Val di Campo. The Poschiavino, united with 
these tributaries at Robbia, passes through the 
valley of Poschiavo, having by this time attained 
an appreciable amplitude of flow, so far as Lake 
Poschiavo. This is an extensive natural basin 
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lying at a level of 964 metres above the Bea and 
having a superficies of 1-96 square kilometres. It 
is utilised to the extent of pro¬ 
viding 14 million cubic metres of 
water for a power station below. 
For this purpose a retaining dam 
has been constructed across the 
bed of the Poschiavino at the 
point of exit from the lake and 
provided with an intake which is 
suitable for taking the discharge 
consequent upon lowering the 
lake level by 81 metres. The 
lake is replenished in due oourse 
during the season of melting snow. 
After leaving the lake at Meschino, 
the Poschiavino descends 433 
metres in a horizontal distance of 
6 kilometres to tho Swisa-Italian 
frontier at Campooologno. Be¬ 
yond this station there is one 
further stage of development at 
the junction with tho river Adda 
near Madonna di Tirano. 

In all, the series of progressive 
developments consists of five power 
stations, situated in sequence at 
PalO, (3avaglia, Robbia, Campo - 
cologno, and Poschiavino The 


Pm View looking 



US Power station »t Hobble. Bj oourteey at Die 
Knftwerke Brtuio. 


first of those, whioh receives its supply direct 
from the Bernina Lakes and the Palfl glacier, has 
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a capacity of 15 200 horse power Cavaglia power 
station at a height of 1709 metres above sea 
level develops 10 000 horse power Robbia (Fig 
2) at a height of 1082 metros develops 16 000 
horse power Campocologno (Fig 3) at the level 
of 531 metres develops 45 000 horse power making 
a total within Swiss territory of 88 000 horse power 
to which is to be added the 14 000 horse power 
of the Posehiavmo station bringing the total up 
to 100 000 horse power 

Nor is this tho full tale of possible exploitation 
The storage capacity of the Bernina Lakes and of 
that at the foot of the Palu glacier art susceptible 
of further artificial developments The waters of 
the upper reaches of the Posehiavmo in the Val 
Lagone and of its mfluonts from the Val di t ampo 
are capable of being brought into 
use as well as those of the Cava 
gliasco the Bernina and the Palu 

The record as it stands at present 
however is a most interesting 
example of the dotailed step by 
step utilisation of the full resources 
of an Alpmt watercourse from its 
source in the glaciers of the summit 
to its final absorption in the com 
paratively low lying and slow 
moving river in the valley below— 
a descent which amounts to nearly 
6000 feet The conditions of course 
cannot bo paralleled in Great 
Britain but they are of interest as 
indicating how vast resources of 
power in mountainous regions 
which for lack of knowledge and 
need of incitement have been 
ignored or neglected in the past 
are now be ing brought into effective 
service The works in question 
have been executed during the 
period of a quarter of a century 
commencing in 1903 the first in 
stallation at Campocologno having 
materialised in 1906 and the stations at Palu and 
Cavaglia having been put into operation at the 
close of 1927 A tribute is due to the initiative and 
foresight of the progenitors of the undertaking as 
well as to the skill and enterprise with which the 
various sections of the work have been designed 
and earned out I must also take the opportunity 
of expressing my acknowledgments to the Brusio 
Power Company and in particular to the director 
Herr Rickenbach for the facilities which were 
courteously afforded me for inspecting the whole 
senes of stations and for the information and 
photographs whioh have been kindly supplied at 
myrequest 

The electnc current which is generated at the 
respective stations is transmitted between them by 
three principal lines of alternating current three 
phase 23 Ow volts 55 000 volts and 140 000 volts 
The joint supply is transmitted northwards for 
utilisation in Switzerland by the Bernina Railway 
the Rhaetian Railway and bv various local centres 
m the Engadme and even so far as 7unch south 
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wards it is exported into Italy whore it is linked 
up with the system of the Lombardy Company 
serving the province of that name 

Had time permitted it would have been interest 
mg to inspect the senes of power stations belonging 
to the A C BUndnorKraftwerko and located in the 
valley of }*rattigau in the Lower Fngadinc These 
have been in operation since 1922 23 and com 
pnse installations of 14 000 horse powc r at Kubhs 
of 10 000 horse power at Klosters and of 7500 horse 
power at Schlappm Ultimately the aggregate of 
the capacities is to be increased to 55 000 horse 
power 

Also alongsi le the track of the Rhaetian Railway 
from Bevera to Chur there is a power station at 
Ihusis at the entrance to tho Via Mala Gorge whieh 
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utilises the water of the Hint* r Rhine and develops 
energy to the extent of 13 500 horse power which is 
supplied for the use of the railway system The 
Albula station not far diBtant of 26 600 horse 
power should also be mentioned it supplies 
current to the municipality of Zurich as also does 
the Heidsoe station of 13 000 horse power Other 
sites are in course of exploitation 

Sufficient however has been enumerated to show 
that even on a quite casual and vny cursory survey 
there is impressive evidence of notable activity m 
the realisation to tho fullest pc sable extent of the 
wonderful hydraulic resources of the numerous 
mountain chairs whioh form the predominant and 
characteristic feature of the country That this 
development has been and is of the greatest 
economic benefit to the Swiss community cannot 
be doubted for a moment Natural hydraulic 
power is an asset of the highest importance self 
replenishing and unlike coal deposits not subject 
to exhaustion 

Impressive and inspiring as is the solemn 
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grandeur of the crests and pinnacles of massive 
rock and ice which tower to the heavens in stately 
solitude, great mountain ranges have a further 
elaim to distinction in an age of pressing utilitarian 
needs. The Alpine panorama with its multitudin¬ 


ous snowflelds, glaciers, torrents, lakes, and riven 
is no less wonderful as an example of how Nature 
contrives to compensate a country for its eoonomio 
deficiencies in one respect by benefits of equivalent 
value, though of another kind. 


Db. Lewis Evans. 

I N the Lewis Evans Collection of Histone 
Scientific Instruments is a small jointed rule 
of ivory, inset with a compass needle, and engraved 
as a portable sundial. It was a special favourite 
of Dr. Lewis Evans, whose death occurred on 
Sept. 25 last, because it bears the inscription, 
“ Registered 1853 ”, which by a happy chance 
was the year of his birth, on Feb 15. Twenty 
years later Francis Galton might well have included 
the Evans family among those English men of 
science whose hereditary influences and education 
ho described at the Royal Institution, for at least 
four generations have achieved scientific distinc¬ 
tion The Rev. Ixjwis Evans, vicar of Froxfield, 
1788-1827, was an accomplished mechanician and 
astronomer, who ground his own specula, recorded 
observations, and continued to 1864 the calculations 
on Ferguson’s Astronomical Instrument and Rotula, 
published in 1817. He had been educated at Merton 
College, Oxford, was instructor in mathematics at 
the Royal Academy at Woolwich, and became a 
fellow of the Royal Society in 1823. He was in 
the habit of communicating mathematical notes to 
the Reading Mercury under the nom de plume of 
‘ Felix Ford ’ (anagram of Froxfield), some of 
which are preserved with his lecture MSS in the 
Lewis Evans collection One of his sons, Thomas 
Simpson EvanH, LL D., beoame an assistant at 
Greenwich and, later, mathematical instructor at 
Woolwich His grandson, Sir John Evans, K.C B , 
for many years treasurer of the Royal Society, 
attained to si>ucial eminence as an antiquary, a 
branch of study which has been materially extended 
by both his soils—Arthur, who has also the scientific 
blue-ribbon of F.R S , and Lewis, the subject of 
this notice, who died on Sept 25 On the distaff 
side, two ancestors had also achieved similar 
distinction, namely, John Dickinson, F R S , F S A., 
and George Dionysius Ehret, F.R S , the inimitable 
flower painter, who was bom at Erfurt in 1708, 
and died at Chelsea m 1770. 

Owing to the great demands made upon his 
time and energy by the needs of a great manu¬ 
facturing business, Lewis Evans was more than 
forty years of age before he published his first 

E r, ‘‘On Pocket Sundials”, a modest article 
rated by noatly executed cuts of the author’s 
own drawing This was followed by a fuller 
contribution upon the same subject to Mrs. Alfred 
Gatty’s standard “Book of Sundials”, 1900. 
His knowledge was largely based upon his own 
rapidly expanding collection of scientific instru¬ 
ments, in which a perfect Roman portable dial of 
about a.d. 300 was then one of thegreatest treasures. 
In 1901 there appeared in Archcrologia the account 
of another of his discoveries—the original dial of 
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gilt brass made for Cardinal Wolsey by Nicholas 
Kratzer, who at the timo was “ reading Astronomy 
in the University by the command of King Henry 
VIII and soon after made by Cardinal Wolsey his 
Mathematical Reader when he first settled his 
lecture there". Kratzer was made a fellow of 
Corpus by Richard Fox in A.n 1517. 

From this time on, many writers at home and 
abroad drew upon the experience of Dr. Evans, 
notably Dr Joseph Drecker of Dors ten, and with 
the dispersal of other collections his own collection 
grew. It was many years before he could obtain 
an astrolabe, but “ nothing succeeds like bucccbs ”, 
and the first ho acquired was soon followed by some 
three score others, the most important of which 
he figured and described in “ Some European and 
Oriental Astrolabes ”, in the Archaeological Journal 
in 1911. In 1922 he offered the whole of his 
unique collection of dials and early scientific 
books and instruments to the University of Oxford. 
It is by far the most important collection of the 
kind that has ever boon given to a university; 
and owing to peculiar circumstances, the present 
gift is a lasting memorial to the noble-minded 
generosity of the donor for, like the Mensing 
collection, it might quite easily have been sold for 
a fortune to America, and thus have been lost to 
Europe. Incidentally it has served as a nucleus 
around which other benefactors, including many 
Oxford colleges, have deposited instruments and 
objects of value for illustrating the progress of 
scientific studies and research in the University. 
In the pant five years the space needed for the 
proper exhibition of tho collection has doubled in 
area, and apparatus of the very greatest importance 
has had to be refused, on the ground that the best 
exhibition space available in the Old Ashmoloan 
Building is still being occupied by tho staff and 
books of the English Dictionary, although that 
work was completed many months ago. 

As was recently pointed out in Nature in a letter 
signed by the president of tho Institute of Physics 
and others, scientific instruments, often the land¬ 
marks of invention, are lost so long as they are 
hidden and not in the charge of someone who 
appreciates their scientific value. No one realised 
this more vividly than did Dr. Lewis Evans himself. 
Although an ardent admirer of art and craftsman¬ 
ship, he felt that to place unique instruments of 
science among art objects in a gallery of art, as 
is the case in the British Museum and at South 
Kensington in London, or at the Ashmolean Museum 
in Oxford, or to group scientific apparatus among 
books and to catalogue it as ‘ manuscripts ’, as is 
now the practice in the Bodleian Library, is both 
derogatory to science and destructive to the proper 
study of its history. He therefore determined that 
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his collection should either * go to the hammer \ or 
else be shown as a scientific collection with all the 
advantages of exhibition that art collections usually 
enjoy. By the greatest good fortune, a part of the 
most historic building connected with tho early 
history of science in Britain, tho Old Ashmolean, 
was available, and this being approved by Dr. 
Evans, was allocated by the University to his 
collection. The Goldsmiths’ Company voted £1000 
for initial expenses, and is now offering £600 more 
if and when a greatly needed extension of exhibition 
space iB forthcoming either in tho Old Chemical 
Laboratory or m tho original meeting-room of the 
Oxford Scientific Society of 1083 A benefactor 
to complete the good work which Dr Lewis Evans 
has so generously begun is urgently needed, for 
the losses of most important instruments are great 
and are continuing. R. T G 


The Rujht Hon. Edward Allkn, 

Baron Brothkrton of Wakf.firi.d 

The career of a great industrial leader is not 
one which demands from him a platform exposi¬ 
tion of his aims, policy, and programme os a 
condition of success, but perhaps all tho more on 
that account any self-revealing utterances from 
such a man have a peculiar interest and special 
value. With Lord Brothcrton, who died on 
Oct. 21 at the age of seventy-four years, it so 
happened that, in the last few months of his long 
and strenuous life, circumstances combined to 
break the barriers of constitutional reserve and 
led him to speak to sympathetic listeners of his 
experiences and aspirations. 

Three occasions, different in character, come 
to the mind of the present writer The first of 
these was the laying of the foundation-stone of 
the Brothcrton Library at the University of 
Leeds, Lord Brotherton there spoke in firm 
voice and measured sentences of carefully pro- 
pared wording to an audience of the University 
and its friends It was a dignified expression 
of what was in his mind m making this generous 
monetary gift, which should enablo the Uni¬ 
versity to erect a noble budding for the housing 
of its library, and in adding thereto not only 
the fine collection of books which it had been his 
pride to bring together in his own home, but also 
an endowment to secure their care and maintain 
their usefulness. 

On the same evening Ixird Brotherton was the 
guest of the University at a dinner, and there, 
speaking with feeling and in simple, direct, and 
unprepared language, it was evident that he had I 
the greatest possible wish to escape from his | 
habitual reserve, and to get into closer human 
contact with the members of the Senate and 
others whose academic life and outlook were 
necessarily so different in some respeots from his 
own. The sincerity and unconventionality of this 
speech were remarkably impressive. 

On the third occasion, a little later, Lord 
Brotherton was in the midst of his fellow-members 
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of the Society of Chemical Industry, who had 
marked their appreciation of his high standing 
and achievements as a master of their calling by 
conferring upon him tho Messel medal and inviting 
him to deliver the Messel lecture at the annual 
meeting of tho Society in Birmingham. He 
expressed at once his intention of dealing with 
what he knew best, and told the story of lus own 
connexion with industrial chemistry He told 
how he left Owens College to engage, in the first 
place, in the manufacture of ammonium Hulphate, 
and shoved how he was able to extend his opera¬ 
tions in various directions, mainly by organisation, 
insight into the opportunities presented by the 
introduction of new chemical processes, and 
the determination to place lus resources boldly 
at the back of any venture which had won his 
confidence So came into being and good fortune 
the firm which bore his name, and so later arose 
his connexion with the Tassel Cyanide Company, 
of which he became chairman in succession to 
Sir George Beilby 

These three occasions of self-explanation came 
close in lime to the termination of a career marked 
in equal meusure bv outstanding achievement 
and the exercise of a large-minded generosity. 

J W Cobb 


Dr E H. Wilson. 

The death of l)r Ernest Henry Wilson on 
Oct 16, as the result of a motoring accident, will 
be lamented in botanical and horticultural circles, 
not only in Britain and America, but also through¬ 
out the world, for Wilson’s activities were truly 
international The news to band from the 
Arnold Arboretum states that Mr and Mrs Wilson 
were returning from a visit to their daughter and 
her husband, Mr and Mrs G L. Slate, at Geneva, 
New York State, when their car skidded on tho 
greasy surface while travelling on tho Boston Road, 
Worcester, Mass , crashing through a fence and 
down a 40-feet embankment Mrs. Wilson was 
killed outright, and Dr Wilson died soon after 
admission to hospital 

Wilson was bom at ('hipping Campden, Glou¬ 
cestershire, on Feb. 13, 1876. He entered the 
Birmingham Botanic Gardens as a student in 1892 
and moved to Kew in January 1897. In tho 
lecture room and in the practical work of the 
Gardens it is evident that Wilson soon attracted 
attention, as he obtained first place m several of 
tho lecture courses, and was awarded the Hooker 
Prize of tho Mutual Improvement Society for an 
essay on Comfcrte Wilson’s next move was to the 
Royal Colloge of Science, South Kensington, where 
be obtained a studentship with a view to beooming 
a teacher in botany. 

At this time, the late Dr. Augustine Henry was 
sending home specimens—a few boo* Is, and letters 
descriptive of the floral wealth of Hupeh, China. 

| Messrs. Vcitch, of Chelsea, decided to send out a 
collector, and asked tho then Director of Kew, 
I Sir William Thiselton-Dyer, to recommend a suit- 



694 


NATURE 


[November 1 , 1930 


able mafi Wilson was chosen and made hw first 
journey between 1809 and 1902 This proved so 
successful that a second journey was made during 
1903 5 Two further trips followed in 1907 9 ana 
1910-11 these joumoys being on behalf of Harvard 
University and a few subscribers The results of 
hiB labours are recorded in Plant® Wilsonian® 
which contains descriptions of 3356 species and 
varieties Of these nearly nine hundred were new 
including several new genera In 1914 and 1917 
Wilson made two journeys to Japan He was 
appointed Assistant Director of the Arnold Ar 
boretum m 1919 lho next year he set out on a 
two ytars tour through Australia New /oaland 
India and Central and bouth Africa On the death 
of Prof C S Sargent in 1927 Wilson was appointed 
Keeper of the Arnold Arboretum 

An untiring worker Dr Wilson found time to 
write marly a dozen books on his plant colloc 
turns and studies Ihe best known of these are 

A Naturalist m Western China 191J Cherries 
of Japan 191b Conifers and Taxads of Japan 
1916 Lilies of Pastern Asia 1925 and 

Aristocrats of the Carden 1926 His work re 
ceivcd recognition from numerous learned societies 
including tne Victoria medal of the Royal Horti 
cultural Society in 1912 the Geoffrey St Hilaire 
gold medal the George Robert White medal the 
Veiteh memorial medal and the Rhododendron 
Society a cup He was a fellow of the American 
Academy of Arts and Sciences an honorary M A 
of Harvard University and in June last Trinity 
College Hartford Conn conferred on him the 
degree tf DSc 

As a plant collector botanist horticulturist and 
author Dr Wilson possessed great knowledge of 
his subjocts He was also himself a very likeable 
man which makes his loss the greater A O 


Prof Flobian Cajori 

We much regret to record the death which 
occurred on Aug 14 of Prof Flonan Cajon pro 
fessor of the history of mathematics in the Umver 
sity of California An appreciation of his work by 
Prof David Eugene bmith appears in Science of 
Sept 19 to which we are indebted for the following 
particulars ilonan Cajon was bom in Switzer 
land on Peb 28 1859 and went to the United 
States when he was sixteen years of age Between 
1889 and 1918 he was at Colorado College first as 
professor of phyBics later as professor of mathe 
matics and finally as dean of the Department of 
Fngmeenng Throughout thiB penod he paid 
particular attention to the history of his subjects 
In 1918 he went to the University of California as 
professor of the history of mathematics Cajon 
was the author of several works on the history of 
the physical sciences and mathematics and at the 
time of his death was engaged on an edition of 
Newton s Pnncipia His most important work 
was The History of Mathematical Notations 
(2 vols 1928 1929) while his History of the 
Loganthmio Slide Rule (1909) ib still one of the 
most authontativo treatises on the subject 


Wi regret to announco the following deaths 
M Paul Appell presidont m 1914 of the Paris 
Academy of Scienoee and more recently Rector of the 
University of Pans who was distinguished for his 
mathematical work on Oct 23 aged seventy five years 
Dr W R Ekkardt director of the Meteorological 
Observatory at Essen and author of Grundzuge 
emor Physioklimatologie der Festl&nder aged fifty 
one years 

Dr W M W Haffkine C I E formerly baeteno 
logist with the Government of India distinguished 
for his research work on plague and cholera on Oct 
26 aged seventy yoars 


News and Views 


No one more appropriate than Mr H O Wells 
could have been found to introduce Prof I 1 
Hogben to his audience on Thursday Oct 23 when 
he read himself in as professor of social biology at the 
I ondon School of Econt mica Mr Wells hailed the 
new experiment m bringing biology and economics 
together as the portent of a oomplete change of 
direction and method for the social and economic 
sciences and spoko of it as a most exciting event 
He did not sj are the traditional treatment of the 
dismal science which dealing with human things 
was he said entirely inhuman While pretending 
to be a science it began with hypotheses and defim 
tions m the mediaeval manner, and maintained to 
the present time the flavour of scholasticism It 
would not have been Mr Wells if he had not clearly 
been rejc icing m the belief that the new chair would 
be revolutionary with the rapid advances m the 
knowledge of the hulogy of man made in the last 
quarter of a century the new body of knowledge 
which can be brought to bear on sociology and 
economics will bring them within the region of pure 
scientific treatment He defined the scope of Prof 
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Hogben s work as the treatment of one special case 
of the science of ecology the science of the balance 
and welfare of species the study of the fluctuations 
of the human species under the fluctuating pressure 
of circumstances Mr Wells paid the London 
School of Economics the compliment of finding the 
establishment of research into this new byway of 
science only what one would expect of it and he 
described the new professor as a most hopeful and 
deeirable adventurer 

Pbof Hogben s address a synopsis of which 
appears elsewhere in this issue did nothing to damp 
the liveliness of Mr Wells s hopes and anticipations 
It was a brilliant example of the exposition of a 
difficult scientific thesis in terms of smooth prose 
enriched by a wealth of humour and literary allusion 
Prof Hogben is not overwhelmed by the scope or 
the difficulty of the adventure on which he has 
embarked Although Mr Wells suggested that he 
was about to cut the first furrow in an almost virgin 
soil it is plain enough that the territory has already 
been surveyed and that it will not be a random 
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direction that this furrow will take Nevertheless, 
Prof Hogben sounded warning notes He pointed 
out that the outlook whioh evolutionaiy biology 
brings to the study of human society is neither a 
philosophy of social reform nor a philosophy of 
social reaction but a philosophy of wk ml discovery 
Above all, he drove homo the need for discipline, 
restraint, and detachment in the discussion of the 
genetical foundations of racial and occupational 
stratifications m human so< lety To force the 
issues into the political arena at the present stage of 
inquiry would be to render these virtues impossible 
to exercise In conclusion, Prof Hogben, changing 
the metaphor, begged that an astronomical estimate 
should be taken of the tune required for the seod 
now being sown to geiruinate Accepting the eonclu 
sions of Sir James Jeans, the School of Loonomics has 
five million million years of life in which to cherish and 
tend it Prof Hogben indicated that ho confidently 
rehod upon the School, with its tradition of froo m 
quiry to extend the necessary care and sympathy in 
its early, tender stages 

Sib Davtd Prain s Alexander Pedler Lot ture do 
levered in the University of Liverpool on Oct 22 undor 
the auspices of the British Science Guild and the 
University, explored the troublesome problem of tho 
academic attitude towards applied st lenee Fhe term 

aoienoe discipline, which was Huxley s description of 
the methods of obtaining natural knowledge ton 
trusted with teehmeal exeicise in the employment of 
natural knowledge, openod the door for a review of 
Huxley s ideas concerning the place of science in the 
universities, sido by side with an historical account of 
the changing mutual relationships of the arts and the 
sciences since the fourteenth contury Sir David 
Pram had no difficulty in showing that in Huxley s 
mind the purpose of science discipline was twofold 
to furnish those who wished to serve the community 
scientifically with the kind of natural knowledge that 
would prepare them for technical training, as well as 
to render all scholars in any ideal university com 
potent to appreciate the soiontifio help afforded the 
community by those specially trained to give it To 
orientate the first of these purposes falsely, while 
wholly ignoring the second, is to accentuate the anti 
thesis held to exist between 1 pure ' and * applied ’ 
science, and leads to the neglect by those entrusted 
with university organisation of the ‘ patient study ’ 
of the special features of soienoe discipline for culture 
and science discipline for training that Huxley clearly 
envisaged The idea that an advance in natural 
knowledge, however slight, is of greater oonaequenoo 
than any application of natural knowledge, however 
important, arises from an unreal diet motion between 
‘ pure ’ and ‘ applied ’ scienoe Teachers of natural 
history m the eighteenth oentury used system, and 
teachers of philosophy in the sixteenth oentury used 
controversy, as aids in themselves, with well known 
consequences Twentieth oentury teachers of science, 
said Sir David Pram, have to guard themselves 
against a like misuse of dtsoovery 

Huxuiy's views oonoeming the place of soienoe in 
universities were comprehensive Science Implanted 


695 


in tho misnamed Arts faculty was to lead men to 
an understanding of all tho methods of obtaining 
knowledge Acquisition was incidental, but mevi 
t able and extensivo The at icnce faculties wore to be 
intensive supplementary to aits, and preparatory to 
Gaining but nevertheless cultural as a matter of 
nix esfuty It is a curious reflection on the antagonisms 
that piaise of tho useful engendors that art (m the 
unequivocal singular) has survived similar trials 
Surely no artist now evtr women his head about art 
for art s sake , not becauso he has comprehended this 
once provocative assertion oi disposed of it, but be 
cause it has ceased to stand for anything real A 
quarter of a contury later, science for science s sake 
still has powor to wound Science for tho sake of its 
supieme intellectual mteieet is not something that 
leads to tho contrasting of second rate advancement 
with first rate application Active and powerful 
minds are not usually undisciimmatwg They imply, 
as a lule, powerful motives Science for the sake of 
its impiissive material consequences is none the loss 
science Another reflection concerning the place 
rathei than the mattor of Sir David Pram a stimulat 
ing address is that the University of Liverpool is now 
tho only scientific body in I iverpool that could 
invito an Alexander Podli r lecturer m accordance with 
tho conditions of the foundation The courtesy of the 
University is warmly appreciated by those concerned 
m arranging the lecture but it may be remarked, for 
the eneouragomi nt of creative culture in Liverpool, 
that tho loamid societies that still flourish in some 
Scottish and provincial centres havo not only a great 
and honourable past but also a respoc table present and 
a worthy future Reference books givo the Royal 
Institution of Liverpool a theatre a library, a lecture 
room, a museum, a room for tho use of scientific in¬ 
struments, and even a laboratory Iho functions 
that these amenities suggest should be restored to it 
Thk i entonary celebiations of the Royal Geograph 
leal Society began on Oct 21, when the Duke of York, 
representing the King who is the Society s patron, 
formally opened tho new lecture theatre and the 
library and other buildings which have been added to 
the Society s house at Lowthor Lodge, Kensington 
Gore In declaring the building open, the Duke of 
York mentioned that the Society is the third of the 
great geographical societies of the world to oelebrate 
its oontenary, having been preceded only by the 
Social to de Geographic de Pans in 1021 and the 
Gesellschaft fur Erdkunde of Berlin in 1028 The 
new locture hall has seating accommodation for at 
least 800 and its acoustics aie admirable A wide 
ambulatory connects tho old building with the new, 
and its circuit gives ample space for movement and 
conversation after evening meetings 1 he library and 
map collections now have considerably moi-oased 
space Addressee of congratulation were presented by 
delegates representing many geographical societies 
throughout the world and kindred societies in Great 
Britain Several of the visiting delegates were made 
honorary member* of the Society 

Oh the evening of the opening day of the oelebra- 
tiona, addressee on the history of the Royal Geograph 


No 3183, Vol 128] 



NATURE 


[November 1, 1930 


ical Society were delivered by Sir Charles Close (preei 
dent). Dr Jl R Mill, Mr D Fieshheld, Sir Franois 
Younghiisband, and tlio Marquess of Zetland On the 
following day there began a series of pajiors on the 
habitable globe Dr A Penck refuted the theory 
that within histone times theie has been uny con 
Htderahle or piogrossive change of climate m Central 
Asia, and Prof J W Gregory outlined the evidence 
against any change of climate m Palestine within the 
same |m nod Mr L B S I eakey, in speaking of Last 
Afnca stated that the suitability ot conditions in that 
country for permanent white settlement have yet to 
be piovod, but he believes that they are probably 
favourable This senes of pa|>crs was continued on 
the next day bv Prof A M CarrSaundeis and 
others and several shoit papers on stnking episodes 
m recent exploiations were givi n by various tiavc Hors 
Other events in the celebrations included a inception 
of delegates and fellows m the Sock ty s house on Oct 
22 and a centenary dinner on Oct 21 at which the 
Prince of Wales presided 

J Hr, e c ntcnaiy of the bn th of fohn Whitaker Htilke 
eminent us a Mii^eon and a goologist occurs on hov ft 
In his day hr was picsidont of the (reological bounty 
ot London (1882 84) and ] resident of the Royal 
Collego of Siiigeons (180} OS) an unusual association 
of scientific activities Horn at Deal the son of a 
medical practitioner m the town he was educated in 
Germany and at King s t olltgc School He rendered 
medical seivice in tht Crimean War, becoming utter 
wards suige on to Middlesex Hospital where ajmrtfiom 
geology most of lus life s work was uocomphshod In 
1800 Ins well known essay Diseases ot the Retina , 
was awardod the lacksonian prize of his college U 
was followed by a tieatise on the ophthalmoscope 
an instiument in use in Gennany but at the time 
unfamiliar amongst 1 nghsh prae titioners He editod 
(with f Bunion Sanderson) the collectexl pajiers of 
Sir William Rnwmau Hulke was elc < ted into the 
fellowship of the Reiyul Society in 1867 lus claim 
being based exclusively on icsenrches relating to the 
anatomy and physiology of the retina in man and 
the lowci animals paitic ninny the reptiles His 
knowledge of comfvirativc uuatomy and esfxxially of 
osteology enabled him rapidly to grasp the meaning 
of strut turea presented by the remuins of fossil verte 
bratece It is said that ho found relaxation fiom pro 
fossional anxieties by woi king with his own facile clnsol 
on the fleeing of fossils from tlioir matrices Hulke 
was a faithful servant of the Geological Society, 
occupying not only the presidential chair, but also 
filling the jHists of secretary and foreign secretary 
He died in London, on k eb 19 1896 

Thk Jb reehwater Biological Assoc lation, the princqial 
object of which is to secure the establishment of a 
freshwater research station to investigate the mimer 
ous outstanding problems of freshwater biology has 
secured the support of the leading scientific societies 
andT of a large proportion of the bodies interested in 
water pollution freshwater fisheries, and the like 
The conference convened by the Council of the 
Association at Fishmongers Hall on Feb 21 last (see 
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Nattw, feb 15 , p 241) afforded striking evidence 
of the interest displayed and showod that there was 
a real and widely felt need for such a station Promises 
of financ lal support m tho form of annual grants have 
been received trom many sources, but they are con 
ditional upon the actual fotmdmg of the station as a 
research centre Tho Council is therefore makmg an 
appeal for contubutions towaids a fund fortheeatab 
bailment and initial equipment of the station, and 
sevi ral hundred pnuntla have already been subscribed 
To make a satisfactory beginning a sum of between 
tluee and four thousand pounds is, however, required 
The f ouncil is appealing esjiocially to thoso interested 
in freshwater such ns public bodies mqionsible for 
water supply modieal ollu ers of health watei and 
sanitary engineeis fislieinun, and naturalists, who 
should realise tho importante of the projected station 
m relation to the conservation anti development of 
frtshwateis and their amenities on an economic and 
scientific basis Contributions should bo sent to the 
treasurei of the Association Mr D J Scomfleld, 
b Chadwick Root 1 I eytonstono The tlittirman of the 
< ouncil of the Vssooiation is Piof I E hritsch and 
Mi J? Balfour Browne Winscombo Court Wins 
combe Somersot, is acting seeretaiy 

In an address to the Liverpool Centro of tho In 
stitution of Lloc tncal Engim ers delivered on Oct 20, 
Mi A I Piatt gave mti resting statistics illustrating 
tlie veiy rapid growth of tilophonv The fust actual 
talking instrument was constructed in 187 r > and on 
Mnr 7 1876 the famous Bell patent was issued In 
1929 tho liell System of the Amonran Tele phono and 
Telegraph to lontrollod ninety million lines with a 
total of about sixty five million calls a day If we 
count companies in tho United States we find that 
the Bell lelophone < o is only ono m ten thousand 
borne of these eornjiamos howivor are very small 
A universal linkage of all the telejihones in tho world 
by the aid of radio transmission is in process ot realisa¬ 
tion It is impossible to separate the local exchange 
from the longdistance telephone system as each is 
mutually dojiendent on the othc i In Great Britain 
an munonse piogrammo of building and exchange 
plant reconstiuction has been worked out since the 
Wai I here are now neatly 9000 exchanges more 
than 700 ot whic h are automatic When tho business 
man following tho American custom, needs a tele 
phone not only in his office but also m his sitting 
room and bedroom, the present rate of growth of 
telephonj will rival that of radio broadcasting in 
Britain which in the short sjiace of seven years has 
attracted more than three million licensed listeners. 
Post Ofhc e officials t onsidor it very desirable that the 
telephone habit be cultivated It is suggested that 
this can be done by a wulor application of the use of 
tho internal extension telephone 

Thk presidential address delivered at Newcastle on 
Oct 24 by Mr T McGovern to the North oast Coast 
Institution of Engineers and Shipbuilders was devoted 
to a brief review of modern shipbuilding Referring 
to the position of tho north east coast of Britain in the 
shipbuilding and engineering industry, Mr M Govern 
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said that m 1929, 750,000 tons of ships were launched 
in the district, while the machinery completed had an 
aggregate of 682,000 home power Great Butam is 
now building 46 per cent of the world s tonnage, as 
compared with 67 jier cent in pre War years Rec ent 
progress in naval architecture is one of steady research 
rather that of epoch making development, but it 
cannot yet be claimed that experimental technique 
has reached a stage where we can be wholly satisfied 
with the results obtainable The correlation of model 
tests with actual service results is rendered difficult by 
the insufficient piecision with which {lowers obtained 
at sea can be measured The chief uncertainties 
arising from attempts to oonelate model and ship 
appear to lie in the assessment of a fn< tional value for 
the ship s hull surface the effect of ship pro{>ellet 
roughness, the probability of soroo Hcale effect in 
extending model results to the ship s actual sizo, and 
the comparison between screw performances in the 
open and m tlio vaiying flow obtaining at the stem of 
varying forms of vessels Discussing the question of 
oil engines and steam engines, Mr McGovern said that 
the investigations now pioceeding may rosult m giving 
a new lease of life to steam as a pume mover ihoro 
would ap{>ear to tie considerable economies obtainable 
by the use of high pressure superheated stoam plants 
while the results already achieved in the ships of the 
Canadian Pacific Steamship Company are unequalled 
by other prime movers In other directions roseaic h 
is also being applied to tho determination of strains 
and the subject of vibration in ships 

bra Robert Robertson, tho Government C hemist, 
reporting on the work of the Government Laboratory 
for the year ending Mar 31, 1930, gives a detailed 
Burvey of the many activities, interests, and responsi 
bilities of his department A compaiison with last 
year s report shows that there has been a substantial 
increase m the number of samples examined, now 
well above the half million mark, the rate of increase 
also having risen considerably The chemical staff 
has increased from oighty to eighty two , the long 
list of * other activities of the members of the staff 
again demonstrates the important part taken by the 
Laboratory in the promotion and application of 
chemical science References to the absence of any 
standard for the percentage of fat in cream and to 
the absence of regulations relating to the marking of 
skimmed or partially skimmed milk cheese are 
repeated, and tho presence of 2 6 per cent of proof 
Bprnt m samples of non alcoholic ’ beverages is again 
reported Tho number of samples of sea water 
examined for the Admiralty, the Ministry of Agn 
culture and fisheries, and the fishery Board for 
Scotland shows a substantial increase, this work is, 
of course, of noteworthy value in oceanography, since 
systematic determinations of salinity contribute to 
our knowledge concerning tho drift of water between 
seas of differing saline contents further study has 
also been made of the diurnal variation m the quantity 
of dissolved oxygen in rivers, this variation is 
traceable in some rivers throughout the year Atmo 
•phene pollution also has been a subject of expen 
mental investigation, a standard apparatus and I 
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method for determining the acidity of the air are 
now being tested at several stations It appears that 
free sulphuric eicid is present in a proportion which 
does not exceed a small fraction of tho total sulphurous 
acidity, and that neutral sulphates ate also present 
in smnll quantities 

Under the food and Drugs (Adulteration) Act, 
1028 the Government Laboratory was called upon 
to repoit to tho Justices on nineteen samples, with 
the lesult that in four cases the results were in dis- 
agieement with those put for\ aril bv tho prosecution 
All four cases were oonoemed with milk or butter 
Two samples of tinned vegetables examined for the 
Ministry of Health contained copper, wlulst four 
contained hydrogen peroxide Six samples of lead 
pipo tallying a municipal water supply were foimd 
to contain deposits of two kmda one consisting 
mainly of basio load sulphate and the other of basic 
lead carbonate Deficiencies m condensed milk were 
found but most of tho adverse reports were concerned 
with tho lahtlling All consignments of tea which 
are imported into Gieat Britain are subjected to 
examination olhcorH of Customs and Excise being 
trained for the purjiose of preliminary examination, 
in the Laborntoiy Of about thirty thousand samples, 
256 contained foreign substances and 217 weio unfit 
for human consumption Of 1540 samples ot beer, 
32 contained aisenie in slight excess of tho limit laid 
down by tho Royal Commission on Arsenical Poison 
ing but in no case (of 85 examined) was hoc charm 
detected A sample of soap alleged to bo made 
wholly from waste potatoes consisted of ordinary 
soap loaded with sodium carbonate and starch, whilst 
two aamplia of meat meal wtie adulterated with 
potato and with mineral matter respectively As 
the result of further examination ot limo sulphur 
insecticides it has l>een jwssible to work out the 
relationships between tho various suggested criteria 
of strength of these pre lucts During the yoar more 
than 200 milligrams of high grade radium salt have 
boon recovered from decayed luminous paint 

1 hf sphere of work of the League of Nations C om 
mittee on Intellectual Co operation haa recently 
formed the subject of a general inqiui y by a committee 
spec tally constituted for the purpose at Genova In 
the light of this committee s report a number of pro 
posals have lieen submitted to and approcod by the 
Assembly of tho Leaguo with the object of defining a 
programme and improving work m this field Among 
tho changes thus brought about is the constitution of 
committees of oxjierts which will replace tho formerly 
existing sub oommitteos of the League a International 
Committee on Intellectual Co operation An inquiry 
is to be initiated forthwith into the intellectual life of 
our time with 8|>ecial inference to methods of eduoa 
tion at all stages m the different countries The 
attention of governments is being directed to the 
utility of the work done by the bureaux responsible in 
the different coun trios for international interchanges ot 
publications, with the suggestion that they should ‘be 
placed m a position to act as liaison between learned 
societies tor exchanges of their publications and should 
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accordingly be provided with the necessary funds ” 
The work of the International Educational Cinema to 
graphic Institute, moluding the publication in five 
languages of the International Renew of Educational 
Cinematography, is highly appreciated by the Assembly 
of the League, and governments are being asked to 
give their sympathetic consideration to the draft con 
vention, prepared and circulated by the Institute, for 
the abolition of customs barriers which interfere with 
the distribution of educational films, and generally to 
lend their aid and support to the Institute 

Many generous donors have contributed to make 
the collection of birds m the Hull Municipal Museum 
fairly representative of the avifauna of the British 
Isles The addition of many specimens and the 
rearranging of the birds of prey, the waders, and the 
game birds have made necessary the publication of a 
new Ouide to the Birds by Mr T Sheppard 
In it the collection is catalogued, with records of 
localities, a short comment on the status of each 
species, and two dozen lllusti ations of typical ex 
ampins of the Btyle of mounting adopted Perhaps 
it is desirable from the public point of view to keep 
the nomenclature as simple os possible, and doubt 
lees on this account no racial forms are indicated 
But for the study of bird migration or for scientific 
identification more than the Lmnean binomial is 
required and, indeed, the simple method may be 
misleading lor examplo, it is obvious that the 
apecunonn of golden plovei (ease 209), described as 
generally distributed throughout the British Islands, 
do not belong to the British race at all The Gmde 
contains many interesting Yorkshire records, and it 
is unfortunate that the eases should sometimes 
contain incongruous spooies (crested tit and abnormal 
skylark) and sometimes associate British with foreign 
species which have no British claims (red grouse 
and willow grouse) 

Among the recent acquisitions of the British 
Museum (Natural History) are the following Ihe 
Trustees of the Rowland Ward Bequest have pre 
son tod a fane mounted female specimen of a black 
howling monkey (AlouaUa niger) Ihe female is not, 
as the name of the species implies, black in colour, but 
a mixture of grey and yellow A plaster cast of the 
bust of a young gonlla (John Darnel I) and a cast of 
the entire left foot and ankle have been presented by 
Mr F O Barlow anil will shortly be placed on exhibi 
tion in the Upper Mammal Gallery Tho Government 
of Greenland recently presented to the Museum a 
Greenland narwhal The specimen, which is a male, 
10 foot 3 mches in length, with a tusk 14J inches long, 
was sent from Greenland packed m salt and arrived 
at the Museum m excellent condition A plaster 
oast of the animal has been prepared and will be 
exhibited when the new Whale Room, now under 
construction, has boon oomploted Among the recent 
acquisitions in the Department of Geology are three 
interesting fossils—a fash and two palms—from the 
Middle Eooene beds of Boloa, near Verona The fish 
is a fine example of a rare extinct genus, Uroephen, 
related to the living flute mouths The palms, which 
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are both on slabe about six feet in length, are almost 
complete specimens of small fan palms The Depart¬ 
ment of Botany has received a collection of 101 seaweeds 
from Sir J Ross’s voyage of the Erebus and Terror to 
the Antarotio(1839-43),presented by Miss Jessie Lefroy 
The Department already has the flowering plants of 
the expedition, to whioh Dr (afterwards Sir) J D 
Hooker was naturalist Many cryptogams were re 
ceived from 1845 to 1854, and a further set was be¬ 
queathed, together with his Arctic collection, by Dr 
R M Gormiok, surgeon to the expedition, m 1800. 
The collection now added is valuable m extending the 
senes and has an additional interest in that it was 
originally presented to Lady Franklin 

Sib Robert Hadheld recently delivered an 
address, on the occasion of a luncheon of the Oil 
Industries Club, in which, after giving a general survey 
of the importance of the steel industry, that of gold 
being taken as a standard of comparison, he discussed 
the question of steels for use in the oil industry For 
the purpose of rot k drills no alloy steel has proved to 
be sujxinor to plain carbon steel in cutting quality 
1 he carbon is usually in the neighbourhood of 0 75 per 
cent, but when special oare is taken to keep down the 
proportions of sulphur and phosphorus, the carbon 
may be rawed to 0 85 per cent Carbon steels are, 
however, deficient in toughness so that small quan 
titles of an alloying element, such os 0 2 per cent of 
vanadium or 0 6 }>er cent of chromium, may bo added 
with advantage Groat care in heat treatment is 
essential as surfaio imperfections give rise to fatigue 
cracks fa or tho fish tad bits used m rotary drilling, 
and for core bairel cutter heads, excellent results have 
been obtained with an intermediate manganese steel, 
comparatively low in carbon, but containing 1 5 1 75 
per cent of manganese Such steel, when quenched, 
has a Bnnell hardness of 660 575, and exhibits great 
toughness The oil industry has also made demands 
on the steel maker for heat resisting steels in oon 
nexion with oj>erations at high temperatures 

An dlustrated description of the construction of 
the large reinforced concrete tube for vehicular traffic 
which has been laid m tho bottom of the estuary which 
separates tho cities of Oakland and Alameda, on 
the shores of the Bay of San fa ranciwo, is given in 
Engineering for Sept 26 and Oct 10 Owing to the 
geological formation, the driving of a tunnel beneath 
the estuary was impracticable and the unusual plan 
had been adopted of build mg a great part of the 
tube m lengths in a dry dock and then sinking them 
into position after they had been floated The total 
length of the structure is 4336 ft, and this moludes 
12 tubular sections each 203 ft long, which were built 
in the dock These sections have an external diameter 
of 37 ft and are 2 ft 6 m thiok, the oonorete being 
heavily reinforced both circumferentially and longi¬ 
tudinally Internally, the tube is divided into three 
sections by a oeiling and a roadway, the spaoe above 
the oetlmg being used as an exhaust duet and that 
under the roadway as a fresh air duct As completed 
each section weighed about 5000 tons, and as some of 
the sections were slightly curved, great oare had to be 
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taken with their alignment All the sections were, 
however, successfully sunk into position and then 
neighbouring sections were joined together by cir 
cumferential belts of Tremie concrete The entrance 
portals are of a striking character and in them are 
housed the ventilation plants The tube has a 
capacity of 4224 vehicles per hour when they are 
proceeding at 20 miles per hour, whde the ventilation 
is suoh that it allows for but 4 parts of carbon mon 
oxide m 10,000 parts of air Thu remarkable engineer 
mg structure is called the Geo A Posey tube, after its 
designer 

Th* second Henry Herbert Wills Memorial Lecture 
in physios was delivered in the H H Wills Physical 
Laboratory, Bristol, on Saturday, Oct 25, by Prof 
J Franck, of Gottingen The title of the lecture was 

The Relation between Spectroscopy and Chemistry 
Prof Franck outlined a number of mothods of deter 
mining the heats of dissociation of molecules from 
their molecular spectra, and showed how it is possible 
by spectroscopic methods to classify vaiious types of 
chemical binding He also indicated methods of de 
ducing anothor thermoohemioal constant, namely, the 
heat of activation, and gave a qualitative physical 
picture of the function of a catalyst in promoting 
homogeneous chemical reactions The lecture was 
woll attended, and the audience included a number of 
visitors from other universities 

Thk second of a senes of exhibitions at the galleries 
of the Royal Photographic bociety, to illustrate the 
application of photography to the vunous branches of 
science, art, and industry, is to be devoted to " Photo 
graphy in Astronomy ’ Iho striking results which 
have boon secured by the combination of the photo 
graphio plate and the spectroscope will be well ox 
amplified, and photographs of star holds, nebulas, and 
other objocts, many of which have boon revealed by 
photography, will be on view lhore will also be 
illustrations of instruments, telescopes, cameras, usod 
m the different branches of astronomical research 
The exhibition will be opon daily at tho Society s 
house, 35 Russell Square, London, W C 1, on Nov 3- 
29 (Sundays exoeptod), from 10 a m to 5 p m There 
will be no c harge for admission Lectures will bo given 
during the exhibition—by Piof t J M Stratton, on 
Nov 3, on Solar Eclqme Photography , by Prof 
Herbert Dtngle, on Nov 17, on Spectrum Photo 
graphy ’ , and by Mr J H Reynolds, on Nov 24, on 
the slides and films in the exhibition 

Db Hfnky Patrurld Osborn, president of the 
American Museum of Natural History, has been 
awarded the Daniel Giraud Elliot Medal for 1920 
by the U S National Academy of Sciences for his 
recent monograph on litanotheres 

The sixth annual Norman Lockyer Lecture of the 
British Science Gudd will be given by Sir William 
Pope m the Goldsmiths’ Hall, ioster Lane, E C (by 
permission of the Goldsmiths’ Company), on Thursday 
Nov 13, at 4 30 p K The subject of the lecture will 
be “ Science and Modern Industry ” Sir Samuel 
Hoare, president of the Gudd, will take the ehair 
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There will be no charge for admission to the lecture, 
tickets for whioh can be obtained from the British 
Science Gudd, 6 John Street, Adelphi, London, W 0 2 

His Grace the Archbishop op York will deliver 
an address on The Relations between Philosophy 
and Religion , at University College, Gower Street, 
WC 1 on Tuesday, Nov 18, at 8 15 pm The 
chair will be taken by Sir Oliver Lodge Tickets for 
this meeting, which is one of a sones arranged by 
the British Institute of Philosophical Studies, can 
be obtamed, without ehargr from the Director of 
Studies, University Hall, 14 Gordon bquare, London, 
WC 1 

At the annual statutory meeting of the Royal 
Society of Fdinburgh, held on Oct 27, the following 
fountll was elected President, Sir E A bharpey 
Sehafor, Vice Presidents, Prof 1 Graham Kerr, 
Prof W Wright Smith, Prof i G Baily, Prof 
T J Jehu, Prof J H Ashworth, Di A Logan 
Turner, General Secretary Frof R A Sampson, 
Secretaries to Ordinary Meetings, Prof C G Darwin 
and Prof Jnmm Ritchie , Treasurer Dr James Watt, 
Curator of library and Museum Prof D Arcy W 
Thompson , Councillors Dr J B Clark, Prof F A E 
Ciow Prof J Montagu I Drummond Mr D A 
Stevenson Prof H W Turnbull Sir James Walker, 
Dr James Drever Mi A H R Goldie, Dr R A 
Houstoun tho Hon Lord Sands, Mr Murray Mao 
gregor, and Di A Cmhtun Mitchell 

At the Imjiciial Botanic al Conference held on Aug 
15 at the Imperial College of S< tence and Technology, 
South Kensington, the following resolution was 
earned unanimously That an Imperial Botanical 
Conference take place ui Fngland in 1936, shortly 
before the International Botanical Congress which is 
to bo held in that year m Holland The following 
mtonm committee was appointed T ho Director of 
Kew (convener), the Keeper of Botany, Natural His 
tory Museum , the professors of botany at Oxford and 
Cambridge , a professor of botany of the University 
of London (to be nominated by the chairman of the 
Board of Studies of the University), one repreeenta 
tivo of the Colonial Office, and one representative of 
tho Dominion Office It was further rosolved that 
this Committee summon a meeting of British botanists 
in tho near future for the purpose of appointing an 
executive committee for the said Conference 

The first number of a new journal called the 
Students Quarterly Journal has been published by the 
Institution of Electrical Engineers Its object a to 
reoord the work done by the students’ sections of this 
Institution and to publish short papers by them 
dealing with technical subjects of general interest. 
This number is notable, as it gives an abstract of a 
most interesting lecture on the ship to shore radio¬ 
phone service by Sir Thomas Purvee, Engineer m- 
Chief to the Post Offioe 

Ws have received Vol 8 (1929) of the Transactions 
of the Institution of Chemical Engineers, which con¬ 
tains several papers of considerable interest These 
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deal with the reactivity of ooke, fatigue in metals, 


acid-resisting steel plant (in which precise directions 
for oxy-acetylene welding are given), the recovery of 
bensole from ooal gas by adsorption, the absorption 
of nitrous gases, the fractional adsorption of gasee, 
the industrial applications of active carbon, the 
evaporation of water m open pans, etc. The volume 
is fully illustrated and contains numerous tablee, 
and is a production of very high standard. 

Applications arc invited for the following appoint - 
meats, on or before the dates mentioned —An assist¬ 
ant director of the Research Laboratory of Queen 
Charlotte’s Maternity Hospital—The Secretary, Queen 
Charlotte’s Maternity Hospital, Marylebono Road, 
N.W.l (Nov. 3) A graduate assistant ui the Junior 
Technical School of the Wigan and District Mining 
and Technical College—The Principal, Wigan and 
District Mining and Technical College, Wigan (Nov. 6). 
An Assistant lecturer in physics in the University of 
Sheffield—The Registrar, University, Sheffield (Nov. 8). 
A woman insjiector for work m connexion with the agri¬ 
cultural education (including rural domestic oconomy) 
of girls and women - The Secretary, Ministry of Agri¬ 
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culture and Fisheries, 10 Whitehall Place, S.W.l 
(Nov. 10). An assistant lecturer in education in the 
University of Leeds—The Registrar, University, 
Leeds (Nov. 10). A student assistant in the Depart¬ 
ment of Economics at the Harper Adams Agricultural 
College—The Advisory Economist, Harper Adams 
Agricultural College, Newport, Salop (Nov. 10). 
Two scientific assistants and two technical assistants 
at the Radio Research Station, Slough—The Secretary, 
Department of Scientific and Industrial Research, 
16 Old Queen Street, S.W.l (Nov. 11). Inspectors of 
plants and produce in the Agricultural Department of 
the Gold Coast—Tho Private Secretary (Appoint¬ 
ments), Colonial Office, 2 Richmond Terrace, White¬ 
hall, S.W.l (Nov. 17). A plant physiologist In the 
Department of Agriculture and Horticulture, of the 
Umvoraity of Bristol, Long Ashton—The Secretary, 
University, Bristol (Nov. 17). A lecturer in zoology at 
Armstrong College—Tho Registrar, Armstrong College, 
Newcastle-upon-Tyne (Deo, 1). An inspector for Scot¬ 
land under the Alkali, etc., Works Acte, and inspector 

Secretary, Department of Health for Scotland, 126 
George Street, Edinburgh. 


Our Astronomical Column. 


Total Solar Eclipse of Oct. ai.—The only availablo 
station in the eclipse of Oct. 21 was the tiny island 
of Niuafo'ou, about midway between Samoa and 
Fiji. It has the drawbacks that landing is difficult 
and that the island is subject to volcanic distuib- 
ances, a eonsideiable eruption having occutrod last 
year However, as the sun was high, and totality 
lasted moro than minutes, it was felt that the 
opportunity should not be missod, and expeditions 
proceeded to the island from tho Dominion Observa¬ 
tory, Now Zealand, and fiom tho Unitod States. 
The former was m chaige of Dr. Adams, tho Dominion 
Astronomor, the foliowmg particulars, which he 
transmitted by wireless, are quoted from the Times 
of Oct. 23:—“ There woro no clouds and the sky was 
fair during tho eclipse. The photographs taken 
were satisfactory. There was a faint corona with 
two long streamers, there were six medium promin¬ 
ences, and Bailey’s beads were seen The wholo of 
tho proposed programme was camod out." 

Particulars about the American party were an¬ 
nounced in a Vatly Scitnce bulletin (Oct. 9) issued by 
Science Sorvice, Washington, D C. It was sponsored 
by tho U.8. Naval Observatory, and was in charge 
of Dr. S. A. Mitchell, director of the Leander 
McCormick Observatory ; it was his eighth expedi¬ 
tion to a total oclipse ; the only failure among the 
eight was the English oclipse of 1927. At the rocent 
eclipse (1930) ho proposed to study the flash spectrum. 
The largest instrument brought from Araonea was 
a coronagraph of 63 feet focal length, operated by 
Dr. Ross W. Marriott, of the Bproul Observatory, 
and Dr. Weld Arnold. This was to be used both for 
Coronal photographs and for obtaining star jiositions 
for the measurement of the Einstein dofleetion of 
light. No details of the results obtained by the 
American party are yet to hand. 

The next total solar eclipse is that of Aug. 31, 1932, 
total near Montreal and m the north-east comer of 
the United States. It is likely to be observed by a 
great number of astronomers, as the meeting of the 
International Astronomical Union is to be held in 
the United States just after the eclipse. 
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Reproduction of an Old Crayon Drawing of the 
Moon.- -There is in the RadclifTe Observatory at 
Oxford a largo crayon drawing of the moon, made in 
179G by John Russell, R.A., on a scale of nearly 
five foet to tho moon's diameter. Photographio 
reprod notions of this have apjieared in tho Monthly 
Notice* of tho Royal Astronomical .Society and else¬ 
where. It is reproduced in colours in the Illustrated 
London News for Oct. 18on a scale about one-sixth 
of the ongmal. Mr. Russell took extreme care to 
make his pictuie accurate, and his pencil studies of 
details of the lunar surface occupiod him for ten 
years. Several of these are also reproduced. In 
one of them he has given rein to his imagination ; 
there is a well-known Ttte tie Femme at one extremity 
of tho Bay of Rainbows, but the picture makes the 
likeness to a female figure much stronger than the 
reality. A modem picturo-map of the moon in 
colours, by M. Lucien Ruilaux, is given for compari¬ 
son ; this shows the disc fully illuminated, whereas 
Russell preferred to portray tho gibbous phase, the 
terminator being near Kepler ; ho wished to have 
some shadows visible, to assist m showing the surface 
in relief. 

Discoverer of Pluto.—Mr. Clydo Tombaugh’s name 
has bocome well known through his discovery of Pluto 
at the Lowell Observatory last January. The 
Scientific American for October has an article by him. 
Until 1929 his principal employment was farm work, 
but his interest in astronomy dates from 1026, when 
be made his first telescope, an 8-inch reflector; he 
made quite a good 9-rnch reflector in 1928 ; however, 
he ceased to be an amateur soon afterwards, for early 
in 1929 he was given a post at the Lowell Observatory. 
When the 13-inch Lawrence Lowell telescope arrived, 
it was placed in his charge to search for the planet 
the existence of which the late Prof. P. Lowell had 
foretold. Lowell had expected that it would be as 
bright as mag. 13, actually Pluto was of mag. 16. 
Its detection shows the thorough nature of Mr. Tom¬ 
baugh’s search. 
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Research Items. 


Tha Aryan* — In the October tame of Smentxa Prof 
Pissagalh publishes a review of recent discoveries m 
philology in relation to the question of the origin of 
the Indo Europeans In the study of Linguistic pre 
history the dominant and pivotal view now is that of 
ethnic substrata—the view that the Aryans not one 
people, but a number of tribes speaking different 
dialects of common ongm, advanced, not over an 
empty country, but among peoples of tonsideiablo 
number and of a certain degree of civilisation further, 
that theso did not vanish before the invaders, but 
survived as a subject population which imposed much 
of its culture and language on the conquerors 
M Auban has endeavoured to show that Sumenan is 
an Indo European language, but, apart from 6ther 
arguments, tins mvolvcs acceptance of the view that 
Indo European has passed from agglutinative to 
flexional a transition of which language affords no 
evidence Ihe Indo I< uropean character of the Hit 
tite language has a firmer foundation, as traces of 
Indo Europoan are more numerous As regards a 
Dravidian ongm. Slater holds that it was a spocios of 
lingua franca diffused by the commercial relations of 
the jieoplee of Europe, Asia, and Afrw a This depends 
upon the view that holds to the Mediterranean origin 
of the Dravidians an integral part of a dispersion ox 
tending from Ceylon on one side to tho Basques gn the 
other These theories tend to place the < entio of dis 
persal m Asia Minor and Mesopotamia, to redui e tho 
Indo European olomcnt in Indo Europoan rultuie 
and to assume an agglutuiative phase before tho 
flexional which is represented by the Dravidian, 
Sumerian, and Hittite languages, whereas in loality, 
these languages and cultures at some stage of their 
history came under the strong influence of the Aryans 
m their role of conquerors lhe Aryans ongm must 
be looked for somewhere within the range of distnbu 
tion from the Baltie to the Persian tlulf, probably 
Iran 


Pedigrees of Retinitis Pigmentosa —Two jiodigrees 
of retinitis pigmentosa have been investigated by 
Dr Usher and published in tho Annals of Kuqmica 
(Apnl 1930) The jiedigree of tho first family hail 
not been reoorded previously the second is pre 
sented in collaboration with Dr bhennan, and is an 
extension of an earlier record by Huio The foimei 
covers six generations, and includes some 243 
members, it is of considerable value as an addition 
to the authentic family histones of this condition, 
and is a detailed record showing that although the 
symptoms of night blindness vaned slightly in 
degree, thoy were remarkably constant in being 
exhibited very early in life, and that the afflicted 
members m spite of their defective vision lived to an 
advanced old ago The second pedigree presents 
certain unusual feature* of which perhaps the most 
interesting is the late age of onset of the condition, 
it also appeared that early, and presumably congenital, 
deafness might be an alternative anomaly of the 
central nervous system among members of the family 
concerned It might be anticipated that different 
individuals would exhibit variations in the intensity 
and age incidence of a hereditary condition even u 
one branch of a family, but it would appear that 11 
this instance both modifying factors are determined 
by the constitution of the germ plasm, and that the 
latter is quite evenly distributed among tho several 
members of a stock The first family record is 
characterised by early onset, whith permitted the 
ultimate development of total blindness, the socond 
is ngnifioaatly different, in that defective vision was 
a manifestation of later years, and that blindness 


was seldom complete It would therefore seem 
certain that horedity can not only determine the 
occuirence of a defect but also regulate with precision 
the actual rate of its development m the individual 

Lead-poisoning of Wster-fowl In 1921 thousands 
of water fowl died in Louisiana from a mysterious 
disoaso which was finally diagnosed as lead poisoning 
due to the swallowing of spent shot in areas much 
frequented by sportsmen During the past two 
winters a rerun once of moitality from this cause has 
been notified {(aliformu fish and Game vol 16, 
p 257, 1930) It is associated with partn ulaily low 
water levels in the toastal region which permit 
shallow feeding ducks, such as mallard and pintail, 
to puddle in mud bottoms wluth have been plentifully 
sprayed with scattered pellets by shore shooters 
Post mortem examination of 18 birds Bhowed the 
presence in every one of pellets of lead varying in 
number from 1 to 24 anti m each case post mortem 
aspects of lead poisoning were revealed I he pellets 
might easily tie overlooked in a sujicrficial examine 
tion for frequt ntly they were worn down to mere 
(list s of smalt sue Doath is caused by the assimilation 
of tho comparatively thin outer suifaoO worn from all 
the shot and since tho toxic action of lead is slow and 
tho bird may retain its jxiwer of flight for two or 
three days after havmg consumed a lethal dose of 
shot cases in which an apparently healthy bird is 
found cailying a considerable number of shot are 
explained I nfortunatolv there is still deposited, 
not only in the shallow waters of Louisiana but also 
in those of many other Matos lead shot which will 
continue to kill water fowl for many years to come, 
and there is no jiossibihty of employing remedial 
moa Slices 

Temperature and the Breeding of Marine Animals — 
Mr bvon Runnstmm m Bergen* Museums Arbok for 
1929 (No 10) ( Woitere Studien ubor die Tempera 
turanpassung dor Foitpflan/ung uiul Entwicklung 
manner Tiere ) continues lus valuable studies on the 
influence of temperature on the reproduction and 
development of cortam manne animals llw previous 
work on the subject was published m the Arbdk m 
1927, where it is showu that the first developmental 
stages are much more sensitive to changes of tempera 
ture than tho later larval stages and tho adult The 
breeding temperatures arnved at experimentally agree 
well with those in natural conditions 1 he present 
research lias to do with Mediterranean boreal forms 
ami was conducted both at Bet gen and at marine 
stations on the Mediterranean certain ascidians and 
echinoderms besides Mgtdus cdulx* the common 
mussel being studied Iho Mediterram an boreal 
forms in the boreal region (tho southern limit of wluch 
is the English Channol) are nearly all summer breeders, 
whilst those in the Mediterranean usually breed m the 
winter and spring sometimes all the j ear round The 
species studied live under conditions of very varied 
temperature ranging from 3 to 27 6° Exoept in 
Mytxlus edulxs the ten siiecios investigated in the boreal 
region show a normal development from 8° to 23 and 
typical Mediterranean boreal forms in the Mediter 
ranoan show the same temperature limits beparate 
races occur in the two regions, breeding at different 



New Zealand Molluscs —The Transactions and Pro 
ceedings of the New Zealand Institute, vol 60 
(quarterly issue), part 4, Deo 1929, issued March 1930, 
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contains two interesting papers dealing with the 
Mollusoa In the first, Mr CER Buokrull (“ Further 
Mioroeoopioal Details of New Zealand Loncata ’) in 
vestigates the nerve terminals of various chitons and 
goes minutely into the structure of ocelli, megalses 
thetes and miornsthetes It is shown that although 
many of the megatasthetes are destined to become 
eyes, a large number in certain forms remain perma 
nently as megalsssthetes, the function of which is to 
secrete a glutinous substance or merely to exorete 
moisture, and are protrusible, the micrasthetes having 
chiefly a tactile function These last are universally 
distributed and very simple in structure, outnumber¬ 
ing all other nerve terminals by fifteen to one on an 
average In the second paper, ‘Now Species of New 
Zealand Mollusca from Shallow water Dredgings, 
part 1 ', Mr A W P Powell describes thirteen new 
species and founds two new genera— Benthoeardiella, 
m the family Condylocardndae, and Altispecula, m 
the family Centhudae—the latter founded on a hand 
some South Australian deep water shell with strong 
axial nbs 

Virus Disease of Plants —A new method of attack 
has been used by the workers on virus diseases at the 
Rothamsted Experimental fetation They have real 
lsed that the virus should bo studied in the environ 
ment m whioh it is most aotive, namely, the living 
host, and Dr J Caldwell has recently published 
results of the first port of his work on tho Physiology 
of Virus Diseases m Plants’ ( Annals of Applied 
Biology, vol 17, pp 429 4*3) He has studied the 
passago of the virus of yellow mosaic in the tomato 
plant, finding that the movement was inhibited by 
the treatment of pait of the stem with chloroform 
and was also effectively controlled by steaming an 
area on the stem There was no localisation of the 
virus on one side of the stem as might be expected 
from movement through vascular tissue after a one 
aided inoculation, nor did the virus behave as did red 
ink or particulate substances, both of which passed 
across the open xylem vessels of the steamed area 
It was concluded that the movement takes place in 
the living ground tissue of the plant 

Slime Fungi in Soil —C Thom and K B Raper 
direct attention to the constancy with which am cuboid 
forms of the Myxomyceta or slime fungi can bo ob 
tamed from samples of boil and from the decaying 
vegetation on the surface of the soil, in a paper m the 
Journal of the Washington Academy of Science (vol 
20, No 15 Sept 19, 1930) They suggest that the 
group of organisms may have been rather neglected in 
studying the soil population, and that the ama. bw of 
the soil, which have received very considerable atten 
tion from soil workers of the last generation, may 
usually include a strong representation of this group, 
especially when the soil temperature is not too high 
(not above 18° C ) The plasmodia and motile amcebee 
observed wore generally obtained on manmte agar on 
which suitable samples of the soil or vegetable detritus 
had been placed , when sporangia were obtained the 
genus Didytnium was usually identified 

Suffolk Mosses —Thirty years have passed since the 
Rev E N Bloomfield compiled his list of Suffolk 
mosses , a recent paper by Mr A Mayfield ( The 
Hepatic s, Mosses, and Lichens of Suffolk Jour 
Ipswich and Dial, Nat Hist Soc , vol 1, pt 2, July 
1930, pp 89 140) brings that list up to date While it 
may be true that the county has been so well worked 
for mosses and hepaties that few additions will be made 
m the future, Mr Mayfield’s intensive study of hiB own 
parish, m addition to more extended field work, has 
yielded such excellent results as to indicate the need 
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for the close study of other small areas m order to 
determine the distribution of what now appear to be 
rare species in the oountj 

Saxifrage Crosses—A cross between Saxifraga 
rosacea 9 and S granulata i (Marsden Jonee and 
Tumll, Jour Genetics, vol 23, No 1) has given re¬ 
sults of unusual interest These species belong to 
different sections of the genus The rosacea was 
obtained from western Ireland, and the granulata 
from Coulston, Wilts S rosacea is evergreen, while 
granulata forms bulbils There are also differences in 
the shape of sepals, petals, and fruit The F v number 
mg twenty six plants, was uniform except for one 
plant with a tendency to form tubular flowers and 
poor stamens, and this generation more nearly re- 
semblod the male parent in most features The F t 
and F„ numbering several hundred plants, also 
showed great uniformity exoept for the occurrence 
of lobed or staminoid petals in certain plants The 
absence of segregation led to the conclusion that this 
hybrid form, which is named S pottemenns, was 
tetraploid This surmise was confirmed by R O 
Whyte, who publishes an account of the cytology in 
the same issue of the Journal of Genetics The count 
of 16 as haploid chromosome number m both 
parent Hpecies is confirmed, while the F, hybrids 
have 32 38 Study of the meiosis m F t plants 
indicates that the doubling takes place through a 
suspended heterotypic or semi heterotypic division 
Investigation of the ovule, petal, and anther de 
ficienov in flowers of this Saxifrage, as well as in 
several other genera, leads to the view that such 
deficiencies are a result of the competition for 
nutriment between anthers and ovules when they 
attempt to develop simultaneously instead of, as 
usual, successively This is regarded as the state of 
affairs in, for example, the flowers of Ranunculus 
acne, which are deficient of anthers If the nutrition 
level falls below that necessary for the optimum 
metabolism rate for anthers and ovules m the de 
veloping flower, then one of the developmental 
phases may be affected, producing anther or ovule 
deficiency or petal doficioncy with abnormal floral 
types 

Orogenlc History of Alaska —The geological lustory 
of Alaska involves that of no fewer than five highland 
areas that are considered to be more or less mde 
pendent of one another in their mode and time of 
origin These are (o) the southern coastal ranges , 
(6) the Alaska range and its continuation into the 
Alaska peninsula , (c) the central highlands of the 
Yukon Porcupine area and Seward peninsula, (d) 
the Kuskokwim highland of south west Alaska , and 
(e) the Brooks range of the north In the Amer Jour 
Sci lor August 1930, J B Mertie, jun , summarises 
the fund of structural and stratigraphical data which 
is now available, with the view of elucidating the 
problem of orogeny in each of the above five terrains 
For the southern coastal ranges the history may be 
summarised as follows Lower Jurassic submer 
gence accompanied by great outpounngs of basio lavas, 
with partial uplift towards the end followed by 
re submergence Middle and Upper Jurassic oon 
tmued submergence accompanied by granite intru¬ 
sions End of Jurassic epeirogemo uplift followed 
by a period of erosion Late Lower or early Upper 
Cretaceous partial submergence, probably with in¬ 
jection of granitic rooks Early Eocene uplift fol¬ 
lowed by the formation of coal measures which, later, 
were deformed Pliocene regional uplift and moun¬ 
tain building with outflows of basio lavas Quaternary 
Continued uplift Detailed histones on similar lines 
are given for the other four areas 
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Friction on an Aerofoil —In the October number of 
the Proceedings of the Royal Society* A Page and V M 
Falkner describe a determination of the friction on the 
surface of a Joukowaki aerofoil Three methods were 
used m the first, the velocity in the air at a few 
thousandths of an inch from the surface was found by 
the aid of very small surface tubes, and the faction 
calculated from the velocity gradient, in the second, 
the frictional drag was calculated from the difference 
between the total drag, estimated from the total head 
losses m the wake, and the drag due to the normal 
pressures on the surfac e, and in the third, the friction 
was donved from considerations of the momentum and 
pressure changes in the boundary layer rhe values 
obtained were concordant to a few per cent The 
distribution of friction over the surface was such that 
it had a maximum intensity at a short distanoe from 
the nose, and a second and larger maximum just be 
yond the first, the relative positions of whioh on the 
upper and lower surfaces varied with the incidence 
The first maximum was ascribed to laminar flow, 
and the second to turbulent flow m the boundary 
layer 

Absorption of Light by Xenon —The absorption 
spectra of liquids and solids exhibit wide continuous 
bands which must bo related in some way, which is at 
present not clear, to the pioperties of the atoms and 
molecules of the materials An investigation of ab 
sorption by xenon, which might be expected to give 
simple results from its inert nature, is described by 
Prof J C McLennan and Mr R Turnbull in the 
October issue of the Proceedings of the Royal Society 
The fullest results have been obtained with the gas 
The longer of the two resonance wave lengths for this 
(*>S f - i P l ) is in tho middle of the Schumann region at 
1489 A , and at a pressure of a few millimetres of 
mercury lme absorption takes place there As the 
pressure is increased, a band develops with Btrong 
asymmetry towards longer wave longtns, and at fifty 
atmospheres extends between 1584 A and 1428 A 
The behaviour of xenon is thus similar to that of mer 
cury, with which an asymmetrical development of a 
band takes place round the singlet triplet line at 2537 
A in similar i ircumstances The important question 
of whethor symmetrical bioademng occurs about the 
xenon lme at 1293 A , as it does with the 
analogous mercury lme at 1850 A , according to the 
evidence available, is left open A less complete 
description is also given of the absorption by the con 
denseu phases of xenon, from which it appears, inter 
aha, that liquid xenon has a temperature of maximum 
optical density between 10° C and 110° C 

Theory of Pulling a Synchronous Motor into Step — 
In connexion with the problems of the parallel r unnin g 
of alternators and thejiulling into stop of synchronous 
motors, the main difficulty m finduig mathematical 
solutions lies in solving the differential equations 
whioh express the motion Lord Kelvin and Prof 
James Thomson, so far back as 1876, described an 
integrating machine for solving differential equations 
with variable coefficients Modem electrical and 
mechanical devices have now made possible the con 
struotion of a practical mtegraph of this type Dr 
Bush and otheis at the Massachusetts Institute of 
Technology have perfected such an instrument, which 
gives the solution in about a minute s time In tho 
Journal of the Institution of Electrical Engineers for 
September, H E Edgerton and F Z Zak discuss the 
problem of what happens when a synchronous motor 
is pulled into step The results are put in a simple 
form, convenient for practical use Tne relationships 
between the values of the field current, the ^ motor 
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toroue, and the slip, which determine whether a given 
load having a definite flywheel effect can be brought 
into synchronism or not, are found Numerical ex 
amples are given which prove the practical value of 
the equations they give 

Germanium Monoxide —Although indications of the 
existence of the compound (JeO were obtained by 
Winkler in 1886, no systematic investigation of the 
substance has bom made In the September number 
of the Journal of the American Chemical Society, 
Dennis and Raise describe the preparation of this 
oxide and of tho correspon ling sulphide Oeb, also 
described by Winkler The anhydrous oxide is jet 
black and crystalline, stable in air and towards acids 
and alkalis Hydrogen chloride and chlorine attack it 
when heated, forming germanium chloroform GeHCl,, 
and GeCl, anil (,eO, respectively No evidence of 
the formation of GeOC 1, was obtained The sulphide 
was obtained as a red amoiphous powder and in black 
crystals 

Molecular Weight of Lactalbumin —Besides casein, 
the chief protein constituent of cows nulk is lact 
albumin, which occurs to the extent of about 10 per 
cent of the casein Investigations have shown that the 
behaviour of casern is very complicated, and it was of 
interest to see whether the marked instability of casein 
is also found in the lactalbumin and is a characteristic 
of milk proteins In the boptember number of the 
Journal of the American Chemical Society, SicJgren and 
bvedberg describe experiments with tho ultra centn 
fuge which show that lactalbumm is not homogeneous 
with regard to molecular weight, and thus resembles 
casein Experiments on the direct ultra contnfugal 
analysis of milk are also described Ihe values for 
the molecular weight of lactalbumin varied between 
12,000 and 25,000, and it is regarded as probable that 
lactalbumin is not present m milk but is formed during 
tho process of purification ’, especially by the action 
of concentrated ammonium sulphate being produced 
from a material of molecular weight not exceeding 
1000 

The Fractionation of Clisdin —When wheat flour is 
kneaded with water, the stare h is removed and a pro 
teui, gluten, remains This was separated by Einhoff 
in 1805 into a portion (gbadm) soluble in alcohol of 
moderate concentration and a portion (glutenin) 
which is insoluble Although much careful work on 
gbadm has been undertaken, it is not certain whether 
it is a single protein (as Osborne and his oo workers 
believed) or not In vol 18, part 2 (1030), ot the 
Comp lee r endue of the Carlsberg Laboratory a long 
and detailed account of this problem is given by 
Hangaard and Johnson Their experiments, although 
they have not given a final solution of the problem, 
lead them to assume that gliadin constitutes what 
borensen calls a coprecipitation system, that w, an 
association of substanoos combined in a mutually 
reversible manner in some way so that the system as 
regard b osmotic respects behaves as a single substance, 
yet m which an exchange is possible between the com 
ponents when changes in the state and composition of 
the solution (temperature, salt content, hydrogen ion 
activity etc ) give rise to it If such a component 
exchange is given the opportunity of forming a spar¬ 
ingly soluble or insoluble coprecipitation system under 
the new cond ittons, it will naturally form and precipitate 
out The method of fractionation of gbadm used did 
not permit of the preparation of the constituents of 
the coprecipitation system m the pure state, but it was 
simple and did not appear to affect the fractions in 
any way 
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Aspects of Carbohydrate Metabolism. 

I Blood and Ubimb * Sugab ’ 


rPHE form in which carbohydrate circulate* m the 
body is glucose it is frequently of clinical 
importance to determine the amount of this sub 
stance in the blood, but estimation of blood sugar 
may not be synonymous with determination of blood 
glucose Different methods of estimation give some 
what different results, but this is of little importance 
clinically, provided the same method is always used 
It is, however of some interest to inquire into the 
causes of these discrepancies and a certain amount of 
Work has been recently devotod to this subject After 
fermentation with yeast, blood still gives a residual 
reduction with oxidising agents, whioh is obviously 
not due to glut ose according to I M Babinowitch 
(Btochtm Jour , vol 22, p 763 , 1928) the amount 
of the non fermentable reducing substances present 
in normal or diabetic human blood is about 0 026 per 
cent expressed as glucose It is very constant in the 
same individual, is not affected by insulin or by 
the administration of glucose by mouth, and is the 
same m venous as in arterial blood in all these 
respects it shows a marked contrast with glucose 
F K Hcrbort, M C Bourne, and J Green have 
investigated the nature of the non glucose i educing 
substances in human blood (ibid vol 21, p 339 
1929 vol 24, pp 291 and 299 , 1930) In the fust 
paper the disti ibution of reducing substances betwoen 
plasma and corpuscles was determined by seveial 
diffeient blood sugar methods By those of Mac Lean 
Hagedom and Jonson, and Benedict, thoro appeared 
to be moie sugar in the plasma than in the corpuscles, 
by thoso of h olm and Wu and Shaffer and Hartmann 
' i modified by bomogyi) the distribution was ap 


--- sr- y mote 11 

the corpuscles than m the plasma Blood filtrates 
prepared by the tungstio acid method from whole 
blood oi < orpuaclcs reduced the Folin Wu oopper 
reagent in the cold but not those from plasma , nor 
was such a reaction given by filtrates prepared by 
the use of colloidal feme hydroxide or zinc hydroxide 
It appears, therefore, tnat the corpuscles contain 
non glucose leducmg substances which aie pre 
cipitated by iron and zinc hydroxides but not by 
tungstic acid they are not fermontable with yeast 
The most important of these is probably glutathione, 
since uric acid, creatine treat mine, anti ergothioneine 
are prestnt in too small concentrations to affect the 
estimation of blood glucose In the second paper of 
the senes it was shown that when puie glutathione 
was estimated in the presence of 0 1 ]>er cent of 
glucose it produced a reduction of 66 per cent of 
that gi\en by a corresponding amount of the latter 
when the Hagedom Jensen method was used, of 39 
per cent with the bhaffer Haitraann method, and of 
20 per cent with that of I olin and Wu it failed to 
after t Benedict s reagent It was also shown that a 
zinc hydroxide filtrate, piovided the precipitation had 
been earned out at a slightly alkaline reaction, con 
tamed none, whilst all the glutathione present passed 
into a tungstio acid filtrate The third paper applies 
these results to blood and a descnption is given of 
a now method of piecipitating the proteins the 
corpuscles are kept intact by using sodium sulphate 
as diluent instead of water, the precipitation being 
earned out by means of tungstic acid The four 
methods of blood sugai estimation agreed when com 
pared on uno hydroxide or the mollified tungBtic acid 
nitrates, on the onginal tungstio acid filtrates higher 
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values (except with Benedict’s method) were ob¬ 
tained and the methods disagreed The discrepancies 
could all be explained by the known reducing powers 
of glutathione in the presence of the reagent used 
The amount of this substance m the blood is about 
0 06 per cent, a higher figure than that given by 
Babinowitch 

J M Gulland and R A Peters (tbtd vol 24, p 91, 
1930) have investigated the nature of the reducing 
substances m pigeons blood The Hagedom Jensen 
method was used relatively high values for blood 
sugar were obtained, but it was found that even after 
the injection of insulin, or after the blood had been 
exjiosed to anaerobic glycolysis, a residual reduction 
of 0 07 per cent was still observed Deduction of 
this figure from the ‘ blood sugar ’ value indicated 
that the true glucose of the blood was not very much 
higher than that of mammals Tho residual reducing 
substances weie almost confined to the corpuscles 
about half of them reduced the femoyanide m the 
cold suggesting the piesence of sulphydryl groups 
It was found that, by this mothod, tho reducing 
power—in terms of glucose (100)—of uric acid was 63, 
of glutathione 17, and of ergothioneine 68 , by the 
ordinary Hagedom Jensen method glutathione was 
found to be equivalent to 46 of glucose (agreeing with 
Herbert ft al) I* rom these estimations and others 
earned out on tungstic tnchloroacetic, and zino 
filtrates, it was concluded that the non glucose re 
ducing substances m pigeons blood are ergothioneine, 
uno acid, cieatimne creatine and ono or more 
unidentified compounds, possibly a punne carbo 
hydrate or n phosphonc enter 

E N Allott (tbtd , vol 22, p 773. 1928) has shown 
that the rates of utdisation of a, p, and «/J glucose 
when injected into the veins of rabbits are the same 
O J Nielsen (tbtd , vol 22 p 1490, 1928), by 
estimates of the blood sugar at intervals of 1-6 mm , 
has shown that it is not, m man, subject to violent 
fluctuations remaining fairly constant or falling or 
nsing steadily according to the conditions at the 
moment the observations were oamod out after 
fasting and after the ingestion of food or glucose on 
both normal and diabetic subjects 

Two other papers on carbohydiates may be referred 
to hnofly here C Rimington (tbtd , vol 23, p 430, 
1929) succeeded m isolating a carbohydrate denva 
tive from alcohol denatured serum pioteins, by 
hydrolysis with baryta, treatment with lead acetate, 
and precipitation with ammonia the load ammonia 
precipitate was dissolved m weak acid, the lead 
removed, and the filtrate treated with mercuric 
chloride solution after removal of metals the solu 
tion was concentrated and the carbohydrate pre 
cipitated with methyl alcohol and ether The yield 
was 2 per cent On analysis it was found to contain 
4 1 per cent nitrogen, and molecular weight determina 
tions indicated tliat it was a disaccharide, having the 
empirical formula C lt H„Oj,N, further investigation 
showed that it was a disaoehande of glucosamine and 
mannose Both albumin and globulin yielded the 
same derivative, and it was also obtained after tryptic 
digestion of serum protein It is considered probable 
that the mannose is attached to the nitrogen atom of 
the gluoosamine From the amount present the 
minimum molecular weight of tho albumin or globulin 
must be of the order of 17,000, a figure which agrees 
with estimations made by other methods It is pos¬ 
sible that this carbohydrate plays some part in the 
immunological reactions of the plasma proteins 
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H Sobotka and M Berner (tbtd , vol 24, p 394, 
1930) have investigated the configuration of certain 
sugars by means of the differences in their reducing 
powers for the femoyamde reagent of Hagedom and 
Jensen Their results lead to the conclusion that in 
aldo and keto hexosea the configuration between the 
thud and fourth carbon atom is the determining 
factor in aldopentoses the configurations between 
these two atoms and the set ond and third share the 
influence on the reducing power The Irons arrange 
ment of OH is more active than the cm 
T he question of the nature of the reducing sub 
stances in unne, especially in human beings, has 
always amused interest It is generally held that 
small amounts of glucose are normally excreted, 
during lactation, lactose may appear, whilst the 
excretion of a pentose is a rare abnormality J 
Patterson (t&td, vol 20, p 651 , 1926) considers, 


however, that the carbohydrate in normal unne is 
not glucose, since it is not fermented by baker’s yeast 
and forms a phenylosazone of different crystalline form 
and properties fiom those of glueosasone, although 
its analysis suggests that it is a hoxosarone Hydro 
lysiB of unne usually sets free a fermentable roducing 
sugar A Hassan, however considers that glucose is 
piasent in normal unne, although accompanied by 
another Bugar which forms a different osasono {ibid , 
vol 22 p 1332 , 1928) Both authors agiee that 
interfering substances must be removed before at¬ 
tempting to form an osazone , Patterson employs 
the men unc nitrate teagerl ond Hassan charcoal 
The latter author also found that the number of 
uimes giving typical glucosazone crystals as well as 
mixed crystals, instead of the latter only, was in 
creased following a meal but not following the 
administration of glucose alone 


Social Biology.* 


rtARWIN'S Descant of Man was a chal!< nge to 
* ' the complacent dualism which had permitted 
utilitarian science and humanistic philosophy to pur 
sue an independent course from the days of the 
schoolmen to the middle of tho nineteenth century 
To day it is evident that the social sciences tan no 
longer progress within the framework of a philo 
sophical tradition brought into being by the con 
ditions of the city State and nurtured fiom Abelard 
to Kant in servile association with the requirements 
of apologetw s Economic science has already severed 
its moorings to moral philosophy Theie is a growing 
duqiosition among other branches of social science 
to do tho same To day the application of scientific 
method to tho study of human society is plulo 
Hophicallv guaranteed by the generally accepted con 
elusion that millionaires and metaphysicians states 
men and seventh day adventists are products of the 
same socular agencies as have fashioned tho rest of 
tho brute creation The far reaching implications of 
the change in outlook which Darwin s doctrine has 
brought about are becoming more apparent in our 
time, because biologists are now undertaking the 
analysis of the characteristics of oonscious behaviour 
in animals and the behaviourist school of psychologists 
is applying the now methods to man himself 

Man is an animal as the ant is an animal The 
biologist as a biologist confines his attention to those 
characteristics which ants and antiquarians havo in 
common The sociologist confines his inquiries to 
certain characteristics which distinguish men and 
women from ants and all other animals Their re 
speotive fields of investigation overlap in the attempt 
to define what characteristics of human society are 
determined by those characteristics which men share 
with all other animals and what characteristics of 
human society are referable to characteristics which 
distinguish man as one species of animal from all other 
species of animals 

We must be prepared to recognise that issues which 
made the first claim on the attention of men like 
Huxley, Galton, and Spencer are no longer topical 
The misguided opposition of the Churches compelled 
biologists of Darwins generation to concentrate on 
emphasising the characteristics which we share with 
other animals Social biology has now to undertake 
the of de fining m biologically significant terms the 
characteristics which distinguish man aa one species 

* Substance of an Inaugural lectors delivered by Prof Lancelot 
HgSgiatttaa London Mfool of Boonomks and PollUoal Science on 

No 3183, Vol. 126] 


of animal from all other iqioeies of animals The work 
of physiologists like Sherrington and Pavlov w open 
ing the way to a biological interpretation of those 
peculiarities winch are most diagnostic of tho human 
sjiec ies A well balanced view of the role which in 
horitance anil social tradition respectively play in 
determining differences which distinguish different 
social groups will only ho jHmmble when tho biological 
study of bchaviout and tl o methods of the geneticist 
can be brought into working harmony 

The great dangei lies in undue haste to establish 
conclusions which may he made the basis of legisla 
tion The gonetic basis of oc < iqiafional and racial 
stratification in human societies is a problem which 
calls for discipline, detaclimont and lestraint No 
thing could make tho cm rose of these wholesome 
virtues more difficult than to bring issues which are 
still problematical to scientific workers be foie the 
fotum of political eontiovcrsy Much research 
directed to olucidato genetic variations in human 
communities has boon vitiated by a failure to envisage 
the complexity of tho problem A genuine scientific 
analysis of gonetic vai iati< n in human soc lety must 
be a us tamed by tho ucogmtion that human socioty 
is a unique biological phenomenon inasmuch as the 
family is a unit for the cumulative communication of 
old and new environmental stimuli as well as a group 
delimited by genetic affinity 1 fie pre eminent need 
of tho moment is investigation rather than prop# 
ganda Tho first task of the sen lal biologist is not to 
advocate the sterilisation of the unht but to undertake 
the sterilisation of tho instruments of research before 
operating on tho body politic 

In our own generation tho j copulation problem em 
braces a variety of issues in which the sociologist and 
the biologist have a common internet A clear appro 
(nation of the biological issues necessitates the 
prosecution of research into the physiology of repro 
duction, tho genetic basis of human behaviour, and 
the incidence of changes in fertility The analysis of 
thus intricate problem will not be facilitated by an 
unduly alarmist attitude The sceptic al inquirer may 
approach the differential fertility of the social classes 
which has accompanied the declino in the birth rate 
as a conundrum rather than a catastrophe We have 
inadequate scientific evidence to justify the belief 
that extensive gonetic differences do distinguish the 
social classes It we had such knowledge it would 
be necessary to ascertain how such differences are 
transmitted before justifying the belief that a tem¬ 
porary disparity in fertility will necessarily produce 
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significant social consequences The German and 
Swedish data suggest that contraceptive practice is 
rapidly spreading to all sections of the community, so 
that differential fertility may be a problem which will 
solve itself without legislative interference On the 
other hand if this transpires to be tho case, it is pos 
Bible that European communities will be faoed with a 
rapid decline in general population, which will create 
a new oonstellation of social problems for legislative 
treatment The decline in the birth rate brings us 
face to face with the foot that human society is 
entering upon what Mr J B 8 Haldane has called 
the era of biological invention, and the institution of a 
chair of social biology is an implicit recognition of the 
impending change The rapid progress now being 
made in physiology makes it unlikely that in the near 


future human society will be in a position to regulate 
the reproductive prooess to on extent and in ways 
hitherto untmagined and unimaginable 

In many directions it will be necessary for the 
social biologist to oo operate with pure sociology in 
ascertaining the significant factors which operate in 
determining the growth of human populations On 
the other hand, Bocial biology cannot develop fruit 
fully if it isolates itself from the methods of expert 
mental inquiry By the very complexity of the genetic 
problem social biology is oommitted to create a frame¬ 
work of biological research and teaching in which a 
new type of social psychology can develop For the 
same reason it is entrusted with the experimental 
analysis of aspects of the physiology of reproduction 
too long neglected by medical science 


Periodicity of Locust Invasions * 


VITHILE the technical methods of controlling 
VV locusts are well developed and very effective, 
a successful organisation of anti locust campaigns 
meets with many difficulties The mam difficulty 
lies in the fact that locusts are not a permanent pest, 
but may be absent from a oountry one year, and 
appear m enormous swarms in the next lor ex 

S ' i, the Desert locust, a species alluded to in the 
mvaded the whole of north and east Africa, 
Persia, India, Iraq, Palestine, and Turkey m 1914-16 
and then nothing was heard about it for more than 
ten years In 1926-27 a new outbreak started, and 
by 1929-30 Africa from Tanganyika to the Meditor 
ran can, and south west Asia bo far north as Trans 
oauoasia and Turkestan, were overrun by devastating 
swarms 

Such sudden outbreaks involving whole countries 
find some of them not fully prepared to meet the 
danger, and during the recent invasion extraordinary 
efforts were reouired to save the crops An effective 
organisation of an anti Uxust campaign cannot be 
improvised at a moment s notice, while it ib olearly 
impossible to keep the organisation m readiness 
during long intervals between invasions 

The key to the solution of the locust problem is 
therefore to find out the laws governing periodic 
outbreaks of locusts Recent work in this direction 
in Russia, South Africa, Sudan, and elsewhere proves 
that the periodicity of locust outbreaks is intimately 
connected with tho fact that all known species of 
locusts occur m two forms or phases These forms differ 


»Unre of » p»p« nut by Dr B P TJwov b 
f) of tb« Brltiih Association at Bristol on Sept 


B P TJwov before Section D 


from each other m a number of structural and colour 
characters, but more particularly in the habits 
During the intervals between outbreaks locusts 
are represented by the solitary phase, which is a 
harmless grasshopper without definite social habits 
When the outbreak begins, the solitary phaso is 
transformed into the gregarious one the individuals 
of this phase form dense swarms and undertake long 
migrations Experimental work on phases has shown 
that the solitary phase can be tumod into the gre 
ganous one, if the locusts are kept in a crowded oon 
dition , conversely, one can obtain tho solitary phase 
by breeding gregarious individuals under isolated 
conditions 

Periodic outbreaks of locusts depend, then, on the 
cyclic transformation of these insects from one 
phase into another, and back again The actual 
factors causing and favouring the transformation 
are still insufficiently known, but it is clear that the 
problem of the successful control of locusts cannot 
be solved until these factors are thoroughly inveati 


A special Committee has been appointed recently 
by the Government to consider the locust problem, 
and it was decided to organise exhaustive mvestiga 
tions into the question of periodic outbreaks and their 
causes It is hoped that the actual work will begin 
shortly, and this concentrated scientific attack on 
locusts should produce results of great practical value 
in the shape of means of foreseeing and preventing 
locust invasions, whioh would mean an enormous 
saving in crops, human enemy, and money for a large 
number of countries affected by the plague 


Research in the Electrical Industry. 


M R C C PATERSON, president of the Institution 
of Electrical Engineers, gave his inaugural 
address on Oot 23 His subiect was research, and 
he illustrated it with many bnlliant and novel expen 
ments It rivalled the address on ‘ pressure rises 
given by the late W Duddell m 1913, when many 
interesting experiments were shown He pointed 
out that whichever way we look in the domain of 
electncal engineenng, whether m lighting or heating, 
m electro chemistry or electro medicine, m radio 
telephony, in photo electncity, or in heavy engineer 
mg, there are new advances every day, ana dramatic 
discoveries and achievements rapidly succeed one 
another Aa each disoovery from the researches of 
physicists, metallurgists, and chemists oomes to the 
engineer, he tries to assimilate it and turn it to 


practical use There is a serious risk, however, 
of treating the old problems—often only half under¬ 
stood—as if they are already solved Engineers are 
too often content with the knowledge of the art as 
they find it, and allow new extensions of the industry 
to be built on an insecure foundation of half truths 
and empiricism The old subjects need research aa 
much as the new, and the moat difficult problems 
are often those which the last generation has thrown 
aside in its hurry to grasp and exploit the next new 
thing Mr Paterson advocated research on many 
of the old established usages in the industry In 
his opinion, this would open up many new avenues of 
advance 

Mr Paterson said that the distinction between 
pure and applied research is only one of ultimate 


No. 3183, Vol 126] 



November 1 , 1930 ] 


NATURE 


707 


object The ideal which inspires every one working 
m research is the substitution of knowledge for 
empiricism, and this finds os true an expression m 
industry as m those research institutions whore the 
labours are furthest removed from practical utility 
The moasure of punty of research is determined 
by the spirit of the worker He who uses his research 
talents in order that he may gain the prestige of 
priority m discovery is no more exalted than he who 
seeks to understand enigmas which are preventing 
a product from beoommg useful to mankind The 
desire to explain tho mysteries of the world is the 
impulse of the researoher, it is tho way in which 
the knowledge is used that purifies or debases 
Empiricism has an essential place in almost every 
industrial process, because schedules and specifics 
tiona can only be based on theory and principles so 
far as these are known, and the rest has to be rule of 
thumb In addition, the schedules must be such 
that people who operate them need only follow 
them blindly and empirically As an example, 
Mr Paterson mentioned the controversy about the 
permissible voltage variations at a consumer a ter 
minals he pointed out that tho effect of increasing the 
permissible variations would be to neutralise much of 
the good work done by manufacturers He suggested 
that there should be a joint examination by tho supply 
industry and the manufacturers, of tho problem 
Speaking of the problem of electric heating, Mr 
Paterson considered it is largely a metallurgical ono 


The alloys used for the resistance wires are generally 
of nickel and chromium These alloys are suitable 
because the oxide layer formed on their surfaces 
when heated in air is highly protective Once a 
certain thickness has formed, further oxidation 
of tho underlying metal proceeds very slowly The 
suitability of an alloy is determined by the protective 
and adherent properties of the oxide rather than by 
the properties of the alloy itself ho far as progress 
in eloctru lighting is concerned, the luminous efft 
oiency of the modem tungsten filament gas filled 
lamp is not likely to be greatly exceeded Hie 
actual efficiency is about 18 lumens per watt, where 
12 17 (4 t) lumens are emitted by a uniform point 
source of one candle power Theoretically, 670 
lumens per watt could bo obtained by transforming 
power directly into light of maximum visibility 
The light obtained however, would be monochro 
matic It would he quite unsuitable for general 
illumination, as it would be of a yellowish green hue 
Mr Paterson showed a gaseous discharge tube, first 
tned in the United btates anil developed by Prof 
Pirani, of Berlin which operates at ordinary voltages 
and gives an efficiency up to 60 lumens per watt 
He showoil that if wo use two of those tubes, one 
filled with Mxhum and the other with neon gas, the 
combination gives a light akin to candle light If wo 
add a mere ury vapour tube we get a fair approxima 
tion to daylight There is room for progress to be 
made m this direction 


African Ethnology and Archaeology 


SEVERAL communications from field workers m 

Kenya, Rhodesia, and South Africa wore made to 
Section H (Anthropology) of the British Association 
at the recent Bristol mooting Mr L b B I-cakoy 
gave a detailed account of the system of land tenure 
among the Kikuyu One great cause of miaunder 
standing between the incoming white races and the 
natives is the different way in which each looks at the 
ownership of land, and it was felt that suoh studies as 
that made by Mr Leakey, who speaks Kikuyu and has 
worked with Kikuyu people for many years, should 
help to bridge this gulf 

Mr Leakey also gave an illustrated aooount of the 
pottery found with stone age cultures in Kenya A 
striking feature is the discovery of pottery tn situ in 
the lower part of the Upper Aungnaoian deposits, at 
a depth of 28 feet from the original modem floor sur 
face, and beneath a big senes of undisturbed strata 
Associated with the pottery were tools of a Moustenan 
type, an industry belonging m Kenya to the second 
division of the Gambkan pluvial just after its maxi 
mum In view of the absence of pottery finds in 
Europe in association with Paleolithic cultures, the 
discovery opens again the question as to whether 
pottery may yet be found m other regions associated 
with Aungnaoian implements, the evidence at present 
is entirely negative 

Mr Leslie Armstrong, m a paper on ‘The Age of 

Man m Africa as demonstrated at the Victoria Falls , 
referred to a letter from Col Fielden which was pub 
lished in Natuius of Nov 23, 1906, p 77, directing 
attention to the “stone implements present in 
profusion, both in the nver gravels on the highest 
margins of the Zambesi valley and also spread 
broadcast, along with rolled gravel, on the basalt 
platforms of the ancient nver channel below the 
Viotona Falls " Later, Mr G W Lamplugh and 
Mr Henry Balfour published papers on these im¬ 
plements In 1929 Mr Armstrong and Mr Neville 
Jones of Buluwayo, as part of the work of the 
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Rhodesian An ha'ological Expedition investigated the 
oeourrenoe and the rones of distribution, and were 
able to suggest the relation of the various type's of 
artefacts to successive stages in the cuttuig back 
of tho gorge 

The sequence of types was found to be precisely 
the same as in Europe The earliest aro pre ( hellean 
and occur in a more or less rolled condition over 
the whole area examined, which extended from the 
present falls to the fifth gorge Beyond the fourth 
gorge only tools of this type occur and they were 
obviously left there by the river when the position of 
the falls was on the lino of the fifth gorge Similarly, 
Cheltean, Aoheulean, and Moustenan tools occur in 
succession back to tho area of the first and second 

g orges Since the pre ( hellean tools were deposited 
y tho nver, the gorge, which is nowhere less than 
400 ft m depth and 100 ft in width has been ex 
cavated by the Zambezi for a distance of five miles 
by tho opening out of lines of faulting and shrinkage 
cracks in the basalt A long penod of time must be 
allowed for this erosion But theie is geological evi¬ 
dence that the erosion was not continuous and that 
there was an and penod when the Zambezi nver 
was almost, if not completely, dried up, and at least 
one and and one pluvial penod ha\ e occurred smoe 
the implements of Acheulean type were dropped by 
their users near tho nver and washed into the gravels 
Mr Armstrong therefore concludes that the Afncan 
senes of lower Paheohthio stone implements is probably 
a whole penod earlier them their Europoan parallels, 
basing his belief on the equation of the pluvial penods 
of Afnca with the glacial epochs of Europe 

A paper approaching the problems of the history of 
the south eastern Bantu from a new point of view was 
road by Mr A J H Goodwin He has worked among 
the AmaMpondo, and studied their royal regimental 
system This system is based on the fact that when 
tho 1 Great Wife ’ of a ohief is chosen, generally from 
the point of view of the value of her family as allies, her 
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•on is heir to the chieftainship, and voluntary retainers 
attaoh themselves to him, thus forming the nucleus 
of a royal regiment Mr Goodwin gave details of the 
generation regiments of the AmaMpondo, and showed 
how such details might be used as evidence for dating 
battles, since native historians oarefully remember the 
names of the regiments present at battles The Rev 
W A Norton has attempted to date the regiments of 
the Ba feuto, but as yet nothing of this sort has been 
done for the south eastern Bantu Mr Goodwin s 
paper also interested ethnologists, since it forms 
another link binding the eastern Bantu into a whole, 
the generational regimental system being well known 
everywhere farthor north 


Action of Cinchona Alkaloids in Malaria * 

ALTHOUGH three centuries have elapsed since 
cinchona bark was introduced into European 
medicine for the treatment of malaria and it is nearly 
a oentury since the last of the four alkaloids—quinine, 
auimdine, cinchonine, and cmchonidme—which form 
the active constituents of the bark was discovered, 
there are still numerous problems to lie settled in 
connexion with the uso of the bark and its constituents 
in malana Untd recently, chemotherapeutioal work 
in this disease has been hampered by the fact that 
the relative values of drugs oould only be investigated 
by extensive clinical trials m malarial countnos 
Much work of this kind has been done in India and 
Malaya by MacGilchnst, Acton, Hotcher, Sinton and 
other British experts in tropical medicine, mainly to 
oecortam whether the present jmlicy of concentrating 
on quinine as the only valuable cinchona alkaloid for 
tho treatment of malana is sound Work of this 
kind is expensive anil difficult, and final conclusions 
have not yet been reached 

Birds share with man susceptibility to malaria and 
in recent years a method has been worked out of using 
thorn for tosting new anti malarial drugs facilities 
for such tests having been provided in Groat Britain 
by the Chomotherapeutical Committee of the Medical 
Research Count il, Dr Henry in association with Mr 
J A Good son has been able to have the four cinchona 
alkaloids referred to above, together with a large 
number of their chemical derivatives, tested by Dr 
Macfie in bud malaria The results of this preliminary 
work support the conclusions arrived at from clinical 
tuals that quinine and qumidine are more efficient 
than cineliomne, but the value of cmchonidme is still 
uncertain Of the derivatives of quinine tried, the 
most promising is hydroquinmo, which in these pre 
limmary tests gave better results than any other drug 
examined On oxidation, quinine is converted into 
an acid, quitenme, which is inactive in malaria, but 
it has been shown that activity is regained when the 
acid is oatenfied, anil that in a senes of such esters 
activity is slowly increased as the senes is ascended, 
until at butyl and amyl esters the preparations begin 
to be curative instead of merely retarding the de 
velopment of the malarial parasite 

In vanous tropical parts of the Bntish Empire 
other drugs than cinchona enjoy local reputations as 
cures for malana, for example, Alstoma bark in 
West Africa, the Far East, the Pacific Islands, 
and sub tropical Australia, akuamma throughout 
Africa, and greenheart bark m Bntish Guiana 
All these also oontain alkaloids, whioh have been 
tned m the course of this work, but the Alstoma 
alkaloids alone have shown any activity m bird 
malana 
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UnlT&vity and Educational Intelligence. 

Cambridge — Sir James Jeans will deliver the Rede 
lecture at 5 30 pm on Nov 4, taking as his subject 
‘ The Mystenous Universe 

The Appointments Committee of the Faculty of 
Engineering has appointed R H Angus, of Sidney 
Sussex College, to bo University demonstrator in 
engineering 

The Appointments Committee of the Faculty of 
Physics and Chemistry gives notice that the Hum 
phroy Owen Jones lectureship m physical chemistty 
is vacant owing to tho appointment of Dr E K 
Rideal to be professor of colloidal physics Intending 
candidates for the Lectureship should Bend their 
names to the chairman of tho Faculty Board of 
Physics and Chemistiy, the Master of Pembroke 
College, not later than Nov 12 

The Managers of tho Balfour Fund, with the ap 
proval of the P acuity Board of Biology A’, have 
made a grant of £160 from the fund to L C Beadle, of 
Pembroke College, for research on the biology of the 
East African Lakes 

Edinburgh —Sir James Barrie was installed aa 
( hanr ellor of the University on Oct 26 and oonfet red 
honorary degrees on Sir Thomas Holland, Principal of 
the University, and Sir J J Thomson, Master of 
Trinity College, Cambridge, among otheis 

London Tho title of emeritus professor of 
eloi tncal engineering in the University has boon 
conferred on Prof Ernest Wilson, on his retirement 
from the C ruvanity chair of elertnoal engineering 
at Kmg * C ollege 

The Council of the Institution of Naval Aiehl 
tocts has awarded the Yarrow Scholarship m Marine 
Fngineenng (1930) to Mr W T Reynolds, of Messrs 
Alexander Hall and Co , Aberdeen Tho Scholarship 
is of Ihe value of £100 per annum and will be held at 
the University of Glasgow for four years 

Ihf ilay of science is here in commerce as m 
mdustiy Those words sum up the purjiort of Sir 
Pianos Goodenough h puper read before section L 
(Fduoation) of the British Association at Bristol on the 
subject of Education for Busmens No greater 
service could be rendered by the Association at this 
time than to promote the general recognition of the 
truth that scientific methods aie imjioratively do 
inanded alike m the fields of production, management, 
and marketing Scientific research is needed not only 
into methods of manufacture handling and transport 
and methods of management, but also into methods of 
selling and the possibdities and requirements of the 
world s markets In technical education for produo 
tion there has been a great advance in the past twenty 
years, but education for marketing has not kept pace 
Commerce has not hitherto been recognised as a 
science, and this vitally important business has been 
regarded too much as something people can pick up 
as they go along In the highly competitive and 
increasingly scientific world of to day, it is essential 
that British commerce should find recruits endowed 
with * character plus brains raised to the highest 
power by education ” There must be a general 
recognition of theee facts and a determination on the 
part of all concerned to raise high the standards of 
efficiency and probity m the conduct of Bntish oom 
merce, to the benefit of all engaged m it and to the 
credit of the nation as a whole So will be dissipated 
the still surviving prejudices which have for genera¬ 
tions imposed a social handicap on those who follow 
a * commercial career and operate despite the 
congestion existing in other professions mistakenly 
regarded as more honourable 
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Histone Natural Events. 

Not >, 1664 Groat Plague of London began —For 
some years London had been almost free from the 
babonio plague, but an outbreak of great intensity 
began m the autumn of 1664, probably spreading 
from Holland The first oases occurred on Nov 2, 
and a few more m the following winter, which was 
severe In May 1666 the epidemic became more 
notioeable and spread slowly through the City The 
numbers of deaths reported from this cause were 43 
in May, 600 in June, 6137 in July, rising to 31,169 m 
September The total number reported was more 
than 68,000, and there were probably many thousands 
more which were kept secret The population of 
London at the time was less than half a million, and 
of these, two thirds fled to escape the contagion 
(incidentally spreading it widely over the country), 
so that of those who remained, nearly half died "Hie 
condition of London on Sept 20, 1666 was described 
by Pepys But Lord ' What a sad time it is to see 
no boats upon the River , and grass grows all up and 
down White Hall court, and nobody but poor wretches 
m the streets ' It was not until the cold weather of 
November and December 1665 that the plague abated 
and the refugees returned 

Nor g, 1898 Floods in the Lake District—As a 
result of heavy rains during a gale on Nov 2 one of 
the worst floods on record occurred in tho Lake Dis 
tnct At Kendal 3 6 m of rain fell m two days, and 
the Kent rose 12 in higher than the pievious highest 
level of 1878, flooding the town to a depth of four or 
five feot and doing great damage At Keswick nearly 
three inches fell m 24 hours, and Ihirlmere being 
already at its full height the water overflowed through 
Keswick where many houses were flooded Through 
out Cumberland and Westmorland similar scenes 
occurred bridges damagod or washed away, animals 
and poultry lost At Cockermouth the Derwent rose 
to the highest point since tho great flood of 1852 and 
the lower parts of the town were deeply flooded 
Windermere reached a level a foot higher than the 
previous record 

Not 3, 1927 New England Floods —As a result of 
strong south easterly winds blowing from the Atlantic, 
torrential rams fell over New England and eastern 
New York, exceeding 9 in in several places Tho 
ground was already saturated by excessive ram in 
October, and so heavy and extensive were tho rams 
of Nov 3 and 4 that destructive floods occurred even 
before the ram hail ceased The rivers exceeded 
their prei ious highest levels by several foet At 
Montpelier, Vt , for example, the Winovski rose 
16 6 it and theie were 8 10 ft of water over the 
whole business district At White River Junction, 
Vt, the Connecticut rose 29 ft in 24 hours The 
greatest floods occurred at night, and the damage was 
estimated as more than 37 million dollars, more than 
9000 persons were rendered homeless, and 88 lives 
were lost Both life and propel ty would have suffered 
far more but for the Weather Bureau warnings 

Not 4, 1926 Storm and High Tide on West of 
Scotland —An unusually deep barometric depression 
travelled along the north coast of Ireland and north 
eastward across Scotland on Nov 4 and 5, causing 
severe gales On the woat coast of Scotland there was 
a very high tide Many nvers overflowed their 
banks and caused considerable damage by flooding , 
roads were rendered impassable, in some cases railway 
services were delayed, and the telephone and tele¬ 
graph services were dislocated 

Not S, 1530 North Sea Storm—On Nov. 4^-6 a 
violent wind blew down many houses and trees in 
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England It was followed by a great inundation of 
the sea, which invaded the coasts of Essex and Kent 
and the Isle of Thanet, and was even more destructive 
in Flanders Zealand, and Holland, where 25 towns 
and 24 smaller places were wholly or partly destroyed ; 
Antorf and Antwerp suffered severely 

Not 6,1909 Heavy Rain in Jamaica — During the 
occurrence of an unusually strong northerly wind 
( norther ), very heavy rains were experienced in the 
north eastern part of the island, 6s]>ecially on Silver 
Hill In eight days Nov 4 11 the total recorded was 
135 in of which 30 6 fell on Nov 6 The nvors and 
gullies leadmg from tho mountains were flooded, with 
muc h loss of property and some fatalities At Radnor 
there was an immense landslide, which blocked the 
gorge of the C ascade River and raised the level of the 
water by 200 ft 

Not 6, 1916 Optical Phenomena near Amiena — 
About 9 30 ph at Pont Noyelles, east of Amiens, 
thero was a lunar halo of 22°, a horizontal circle or 
mock moon ring, and a halo of 90° During the re 
mainder of the evening gun flashes appeared as narrow 
vertical streaks centred 10° to 15° above the horizon, 
anil a large red glow from a fire some miles away also 
appeal od as a very large and fiery streak with a dark 
space at its centre 324° above the hon/on The 
appealanco was described as the Angel Gabnel 
crossing swords with the powers of darkness 


Societies and Academies 

Pabis 

Academy of Sciences hept 22 —Ihe president 
announced the death of Philippo (dangeaud of the 
Section ot Mineralogy H Vincent Ih< compara 
tive cryptotoxic power of tho sodium salts of some 
of the saturated fatty acids It has boon shown m 
earlier publications that minute Hoses of sodium 
oleate, palmitate, or margarate can neutralise very 
active toxins (tetanun, diphtheua dysentery) and 
that this is due to a physical action of the soaps 
lho antitoxic powei of those soaps extends also to 
venoms, certain alkaloids, and metallic salts lho 
present communication gives an account of the 
antitoxic propci ties of tho lower terms of the fatty 
acid series The effects are \ erv irregular and do not 
depend on the number of carbon atoms 111 the mole 
cule the solubility, or tho melting pouit of tho arid 
There is no connexion between the crvjitotoxio 
power and the surface tension of the solution — 
Luc Picart Tho singular cases in the calculation of 
orbits R Chodat New tesearclus on the gonidia 
of lichens —C Raveau Tho utilisation of streams 
at the mouth —Jacquei Chokhate Continued alge 
breical fractions Paul Alexandroff The geo 
metneal analysis of tho dimension of closed ensembles 
— Georges Giraud The mtegro differential equations 
in conjunction with mtegro diffoiontial conditions 
at the boundary —Radu Badesco A functional 
equation —Pierre Dupm Tho vibration of cylindnoal 
tubes in water under the influence of alternating 
vortices —D Rosenthal and M Mathieu Mild steel 
welding in the eleotnc arc The atiength of the 
weld is much increased if during the welding the 
metal is protected from oxidation Examination 
by X rays proves the existence of stresses in the 
case of the non protected welds —Constantin Sal- 
ceanu The magnetic double refraction of phenol, 
naphthalene, and of phenanthrene in the fused con¬ 
dition The passage from the benzene ring to 
nanhthalene and wienanthrene results m a largo 
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increase in the magnetio double refraction — A P 
Rollet A silver borate The compound described 
was proved to have the composition Ag,B 4 0 T + 2H.0 
—Andri Meyer and Mile Suzanne Mathey The 
volumetrio estimation of acetone The acetone is 
precipitated as 3HgS0 4 AHgO 2C,H,0 by Deiugds 
reagent (acid meroury sulphate) the mercury m 
excess being titrated by Volhard s method —L 
Bert A new method of synthesis of phenylpropargyl 
aloohol and its homologues substituted m the ring 
With commercial i innamyl aloohol as a starting point 
a method giving good yields of phenylpropargyl 
alcohol is outlined —H Mdmery The summer of 
1030 and the solar variations W Moycho The 
formation of the pigment m Bacterium prodtgtosum 
The pigment (prodigiosine) always appears at the 
p< nod of the strongest development it is formed at 
the death of the bacterium an 1 oxygen is ntcessary 
for its appearance G Dinuleacu The bioh gy of 
the horse fly Edouard Ducloux and Mile Georgette 
Cordier Researches on the treatment of exjien 
mental bovme anaplasmosis in Tunis This disease 
is curable provided that the treatment is commenced 
sufficiently early 

Lfninohad 

Academy of Sciences (Gomptee rendus No 5 1930) — 
A Archangelsku Investigations of phosphorite de 
posits m Russia A Bonaiak Ureue spelcrue rosetcus 
nov n Description of anew race of U spelaus from 
five almost entire skolotons found m a cave near 
Krasnodar northern Caucasus —P Lazarev an 1 N L 
Rodzevic Ihe phenomena of ionisation of gases 
during the photochemical reactions in si lids —A 
Rolmaiev Some unexpected donatio finds in the 
central region of the Taimyr peninsula N Vazzojevii 
Geological investigations m the region of the Djava 
mineral waters southern Ossetia K Flerov The 
white muzzle leer (C ervue albtrostns Przev ) as the 
representative of a new genus Przewalekium A full 
descnptu n of the new genus E Cheistin A con 
tnbution to the binomics of infusoria parasitic in 
various invertebrates of the I ake Baikal 

Comptes rtndue No 6 1930 A Vinogradov and 
M Neustrueva Manganese in insects (2) Quantitative 
determinations of manganese in a senes of insects 
A Zachvatkin Vertical distnbution and diurnal 
migrations of the zooplankton in Lake Baikal —A 
Birula A preliminary communication on the 
Quaternary Carnivora of Crimea Sixteen species 
are recorded from tho Quaternary paLeohtic deposits 
in Crimea while the present lay fauna contains only 
seven —A Kovanko A class of periodic generalised 
functions —N Bogohubov Approximation of fune 
tions by trigonometric summations —V Ambarcumian 
A deduction from Diraos theory of protons and 
electrons 

Sydwby 

Lmnean Society of New South Wale* Aug 27 —J 
McLuckie On QrevtUea Qaudxchaudxt a supposed 
natural hybrid between QrevtUea laurtfoha and Q 
acanthtfolta The relation of the hybrids to the 
parents is shown by a graph based on the coefficients 
of divergence from the midparental reference point 
—F A Craft (I) The topography and water supply 
of Cox s River NSW The region forms part of the 
Nepean Warragamba catchment area and may be 
considered under the headings of tablelands, level 
valleys and canyons or deep gorges The tablelands 
have a thick mantle of soil or are forested they supply 
water permanently to the streams areas of swamp 


lands acting as storage grounds The level valleys, 
which vary in elevation from 300 ft to 3100 ft above 
sea level are m parts water bearing but they depend 
largely upon the tablelands for permanent streams 
The sidee of the steep gorges have a very quiok run off 
The continued permanency of the streams will depend 
largely upon the preservation of upland swamps and 
forests —(2) Gouibum a vital point on the New 
South Wales Highlands Gouibum is situated on the 
tablelands between two senes of deep gorges The 
mam routes leading from Sydney to Rivenna and the 
Southern Tablelands pass along a narrow stnp of un 
dissected country to Gouibum whence there is a 
divergence of routes These take advantage of gentle 
radial valleys converging on the town which is there 
fore a natural centre for communications and trade 


Vibmna 

Academy of Science* July 3—G Roller and B 
Kandler The constitution of cetranc acid —G Roller 
and W Paztler The constitution of oaprano acid — 
A Frank* and A Kroupa Ring contraction m the 
formation of inner ethers (oxides) from glycols (1 
6 oxido dodccane from 1 12 dodecanediol) —A Franke 
and A Kroupa The preparation of a alkyl pimeluuo 
acids from 1 5 oxidodeoane and 1 S oxido dodecane 
—A Haaa (1) The mean mass density of the um 
verse (2) The possible i mnexion between cosmic and 
physical constants —G NObeling A fixed point theo 
rem for curves connected tm Kletnen G Nobehng 
Universal curves of finite order —A Wald Axiom 
atics of the conoept between in metrical spaces — 
K Strubecker Helical lines in elliptical space—H 
Leng The question of photographic activity of metals 
aftei exposure to sunlight The author did not sue 
ceed in getting results reported by others —H Brell 
The question of the linearity of the Lorentz transfor 
mation 

Washincton D C 

National Academy of Sciencei (Proc Vol 16 No 8 
Aug 15)—G A Miller Croups which are decom 
posable into two non invariant mrchc subgroups — 
Solomon Lefschetx and William W Flexner On the 
duality theorems for the Betti numbers of topological 
manifolds —A M Sturtezant and T Dobzhanzkjr 
Reciprocal translocations m Drosophila and their 
bearing on QCnothera cytology and genetics The 
suggestion that chromosome rings result from ex 
changes of ends between non homologous chromosomes 
seems to apply to Drosophila —T Elliot Weier Notes 
on the plastid and other cytoplasmic bodies during 
sporogenesis and spermatogenesis in Pdytnchum 
commune Previous to gametogenesis the plastid 
assumes a form closely resembling a Golgi body — 
J B Conant and W G Humphrey The nature of 
the prosthetic group m Ltmulue h®mocyamn A 
black material is obtained which contains copper and 
seems to be a oomplex salt of an ammo acid oon 
taming sulphur —Lynn H Deweejr The photo 
chemical dissociation of nitrogen peroxide Absorp 
tion spectra of nitrogen dioxide and tetroxide have 
been photographed at room temperature and at the 
temperature of liquid air Primary photochemical 
decomposition of the mixture is due to the tetroxide 
and the threshold is at about 3800 A —J B Conant 
and F H Crawford The study of absorption spectra 
of organic compounds at liquid air temperatures 
Absorption bands of porphyrins and similar coloured 
organic substances are resolved into finer lines at 
liquid air temperature —H J Schumacher A 
correction to f The Decomposition of Nitrogen 
Pentoxide at Low Pressures 
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Scientific Workers in Government 
Employment. 

T HE Report o! the Committee appointed by the 
Treasury in May 1020 “ to examine the 
functions and organisation ” of certain specified 
scientific establishments m the Government Service, 
and “ to report on the method of recruitment and 
conditions of service of the civilian scientific and 
technical officers employed therein ”, has now been 
published (H.M Stationery Office, M net). The 
specified departments were 

(a) The research and experimental establish¬ 
ments undor the Admiralty, War Office, Air 
Ministry, and Department of Scientific and In¬ 
dustrial Research ; (6) the Department of the 
Government Chemist and the establishments under 
the Admiralty and War Office concerned with 
chemical analyses, and (c) the Meteorological 
Office 

The Report contains a number of important 
recommendations, and although it introduces differ¬ 
entiations which will inevitably gn e rise to dissatis¬ 
faction among certain sections of the staffs affected, 
its proposals, if put fully into effect, represent on the 
whole a great step forward in the direction of lioth 
higher status anil fuller economic recognition for 
the scientific worker in Government employment. 

The Committee, over which Sir Harold Carpenter 
presided, was a strong one and included, in addi¬ 
tion to an administrative element drawn from the 
Treasury anil War Office, Sir Robert Robertson, tho 
Government Chemist , Dr F IS Smith, Secretary 
of the Department of Scientific and Industrial Re¬ 
search , Mr. H. T. Tizard, his predecessor in office 
and now Rector of tho Imperial College , and Mr 
H E. Wunpens, Director of Scientific Research at 
the Air Ministry. Evidence was roccivod from the 
heads of all the larger scientific establishments, 
while tho views of tho staffs concerned were repre¬ 
sented to the Committee by the Institution of Pro¬ 
fessional Civil Servants. 

The examination of radical projwsala for a com¬ 
plete change in tho relationships of tho scientific 
departments would appear to have fallen well 
within the terms of reference The Committee, 
however, showed tho better part of valour by the 
ingenious gloss that, as the respective functions 
of tho establishments under consideration had 
‘recently ’ (actually in 1028) been set out in consider¬ 
able detail in the Report of the Research Uo-ordina- 
tion Sub-Committee of the Committee of Civil 
Research, they had “ assumed the first part of 
our terms of reference to be an instruction, not to 




714 


NATURE 


[November 8 , 1930 


criticise and report on those functions but to take 
note of them as the basis of our investigation into 
tho conditions of service of the staffs employed 
Accordingly we have considered it unnecessary 
for us to report for example on a proposal (ad 
mittedly not unanimous) made to us by the Institu 
tion of Professional Civil Servants for a unified 
State Scientific Service in the form of a Ministry of 
Science 

Although tho idea of closer unity of which a 
Ministry of Scienco is but tho extreme form of 
organisation did not command the unanimous sup 
port of both wings of th< Institution s mt mbership 
it will be a disappointment to all concerned that 
such an authnntatm (ommittee should not havi 
give n a definite lead or at least some guidance for 
the direction of the future dtvckpmcnl of tho 
scientific seivices lhe Committee has however 
made a sines of proposals following in principle 
very closely those submitted to the C ommittee bv 
the Institution and endorsed by the Association of 
Scientific Workers which will achieve a greater 
measure of uniformity in the conditions of service 
of thi Htaffs concerned and so pave the way to a 
more harmonious and progressive development of 
the scientific services than is at pnsi nt practicable 
with tho i xisting departmental structure 

As regards the contention that tho present 
salaries and financial prospects of the scientific 
staffs in Govt mini nt service an shown to b< gi ner 
ally inadequate by the difficulty of recruiting and 
retaining officers of tho requisite standard the 
Report states that it is opi n to quostion whether 
the State Scr\ices are at present attracting a fair 
proportion of the best ruruits In any case we 
think that the present supply is neither so large 
nor so good as it might bo if the conditions of 
employment were made more attractive I he 
Report goes on to remark that the fact remains 
that tho State has ti compete w ith puvato industry 
as well as with the universities for the services of 
research workers and we art clear that some stops 
must be taken to make that competition more 
effective 

The ( ommittee s proposals for an improved and 
unified system of salary scales are subject howi vt r 
to certain impoitant reservations It insists—and 
here it had the full support of the Btaff orgamsa 
tions—not only that the standard of recruitment 
must be high hut also that duties must be strictly 
graded so as to ensure that scientific offioere are 
always employed either on investigations which 
definitely require originality of outlook and execu 
tion or on work which, though not demanding I 
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exceptional originality does require wide know 
ledge and special experience Work of an an 
ciliary character must it is urged be devolved 
upon a class of technical assistants correspond 
mg m principle with sueh existing classes as those of 
observer and tech meal assistant m the Depart 
mont of Scientific and Industrial Research and 
test assistant at the Royal Aircraft Tstabbsh 
ment for whom improved salary scales and pros 
poets are also recommended 

The now grades and sadary scales do not go 
beyond the existing rank of Principal Scientific 
Officer at tho National Physical Laboratory or 
its equivalent Of this senior grade it is stated 
that the qualifications will normally include both 
scientific attainment and power to organise and 
direct rt search b it the latter is not regarded as 
essential and the important recomim ndation is 
made that it should be possible for a research 
officer to roach this grade solely on his merits as an 
individual investigator The Committee states 
that it looks forward to the Government research 
establishments lx mg ultimately so organised and 
n cruited that everv research officer will be able to 
reach this grade before retirement provided only 
that his proved capacity on appointment is followed 
by normal development during service This 
departure from civil service praotioe is an mnova 
tion whioh will be warmly approved by those who 
feel that the principles and methods of promotion 
normally applied in the civil service among the non 
technical staffs are somewhat too rigid in their 
application to those engaged m creative scientific 
work 

While tho Committees grading proposals are 
based on tho conception of uniformity they re 
tarn the present distinctions lictwocn research 
staffs on one hand and technical development 
and chemical staffs on the other hand as 
regards provision for superannuation lor the 
former the continuance of tho Federated Lniver 
sities Superannuation Scheme is proposed and for 
the latter the normal superannuation provision 
for established civil servants made by the Super 
annuation Acts Taking this line of cleavage the 
Committee differentiates markedly between the 
careers to be offered on the respective sides notably 
m the earlier stages of service In the case of 
staffs under the SUSS the new entrant, who 
will normally be a university graduate with first 
or second olass honours will be appointed as a 
junior scientific officer on a scale of £200 15 260 
(basic) When ho roaches his maximum of £260 
I steps are to be taken to assess his capacity for 
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research work ” Hu record will be reviewed by 
a selection board, whioh will keep in mind that the 
next grade of ‘ scientific officer ’ “ should include 
on the one hand officers who must be specially 
qualified to undertake research work, and on the 
other hand those who will be engaged on work 
which although of a responsible nature and best 
undertaken by offioers recruited after graduation 
at a university, requires scientific experience 
rather than special aptitude for research ” If he 
u found to be qualified for the duties of a ‘ scientific 
officer’, he will be promoted to that grade, the 
basic scale for which will be £300 550, while if he 
is recommended as exceptionally qualified to under 
take research, he may enter the scale at £350 
(basic) It u further recommended that a junior 
scientific offioor ' who after being two vears at his 
maximum, has not been recommended as suitable 
for appointment as scientific officer should be 
required to leave his department, unless he can be 
appointed to a vacancy in one of the assistant 
grades ’ I his process of selection for retention in 
the service as a scientific offioer and the power of 
allowing the research worker of exceptional promise 
to jump to £350 (basic) are extremely important 
suggestions and will do much to render more at 
tractive the research side of the scientific servu t s 

Unfortunately, howovor, the counterparts of 
these proposals for the junior grades in the ‘ tech 
meal and chemical establishments are not identical, 
with the result that although some existing 
anomalies art removed among tho FU&b staffs, 
new differentiations will be introduced in the Air 
Ministry and Admiralty as lietween tho scientific 
ami ‘ technical ’ pools, the members of w hich are 
at present uniformly graded The differentiations 
wall, however, on balance involve a wide measure 
of unification, for the existing welter of grades 
and salaries will be replaced by two simple hier 
archies, which will be identical in the case of senior 
officers 

Tho claims made on behalf of tho staffs within 
the Committee s terms of reference involved com 
pleto unification and a commencing basic salary of 
£250 after a suitable period of probation, and the 
suggestion that only “ limited ” prospects should be 
offered to the technical and chemical staffs of going 
beyond £450 (basic) will not only give rise to serious 
dissatisfaction, but also go far to nullify the Com 
mittee’s efforts to make the State scientific services 
more attractive So far as the technical and 
chemical departments are ooncemed, it will stall 
be the ease that a more lucrative career will be 
open to the secondary school boy of scientific 
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leanings if he enters the civil semoe in a non¬ 
technical oapaoity, through, say, the Executive 
Class examination at the age of eighteen years, 
for sucoess m that examination will ensure him a 
clear run through to a salary of £400 (basic) with¬ 
out special efficiency bars and without expensive 
training, and on first promotion he will bo assured 
of a jump to a scale rising from £400 to £300 basic 

While the Committee makes no specific recom¬ 
mendations with regard t the posts graded higher 
than principal self ntifio officer which carry adminis¬ 
trative as well as scicntifu responsibilities, it is 
pointed out that it is obvious that if tho other re- 
(ommcndations are accepted the position of senior 
officers will call for review, and that the salaries 
attaching to many of these posts will have to be 
increased As some members of the Committee 
were in tho category in question it is suggested 
that a small ad line committee should bo appointed 
to consider the higher posts In this connexion it is 
pointed out that those members of the f ommitteo 
who have had direct responsibility for recruitment to 
scientific research staffs havo found the inadequacy 
of tho pro8]iocts offered by the higher posts a serious 
obstacle 

On a superficial examination the Report would 
appear to be primarily concernod with ooonomio 
questions affocting the conditions of employment 
of the State scientific worker, but when the Report 
is read in conjunction with a knowledge of the 
diversity of minutely differentiated salary scales 
and general conditions of employment that obtains 
m tho scientific departments, it will be set n that it 
represents a very important stage in tho develop 
ment of those services The recognition of the fact 
that the scientific workers m State employment are 
as a class performing a distinctive service will be 
more readily athicved now that, liko other dis¬ 
tinctive classes of civil servants, their conditions of 
employment have been closely assimilated More 
over, by its insistence upon the need for a departure 
from normal service practice in the case of the 
socially valuable but often unrecognised gifted 
individual research worker without administrative 
talents, tho Committee has made a break with 
precedent whioh must havo important results 
While scientific workers in Government employ¬ 
ment as a whole will deprecate the disc rim matron 
against technical and chemical staffs, they will, we 
are sure, be grateful for the care which has ob¬ 
viously been devoted to examining their conditions 
of employment, and it is to be hoped that the 
Government will refrain from devising the familiar 
offioial excuses for pigeon holing the Report 
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The Human Blood Groups. 

Blood Grouping in Relation to Clinical and Legal 
Medicine By Prof Laurence H Snyder 
Pp xi + 163 + 6 plates (London Baillifcrc, 
Tindall and Cox, 1929 ) 22a 0d net 

PECULIAR value is lent to this book by the 
fact that its author is not a medical man 
and that his horizon is therefore not overclouded 
by the medioal applications of his subjoct It 
oannot be said that it has not a certain medioal 
tinge, for Prof Snyder states with modest pnde that 
he has been concerned m a number of operations 
for the transfusion of blood, moreover, he has 
not been able to avoid an excursus into the history 
of blood transfusion whioh is interesting but not 
really germane to his subject None the less Prof 
Snyder is primarily a biologist and thoroughly 
competent to deal with the relation of the blood 
groups to human biology, and this is where their 
main interest lies 

The best chapters in Prof Snyder s book are those 
on Mendolian inheritance, the heredity of the blood 
groups the blood groups in animals, and their 
racial distribution Tt is a great pity that the two 
latter wore not considerably extended , very little 
of the knowledge on these subjects has ns yet been 
colloctcd in book form The chapter on the 
technique of blood transfusion cannot be recom 
mended to those about to embark upon the pro¬ 
cedure for the first time , it contains descriptions 
of tho divers more or less elaborate pieces of 
apparatus which have been invented for this pur 
pose by those having a passion for making the 
simple thing difficult but fails to lay stress on the 
fact that all that is actually required in tho way 
of special apparatus is a funnel tubing and cannula, 
and an enamelled pint pot, suoh as is to be found 
m every nurse ry and most kitohenB It is, moreover, 
difficult to understand why Prof Snyder docs not 
regard direct matching of blood, without grouping, 
os a satisfactory means of selecting a donor 
The demonstration of tho fact that the bloods of 
all human beings is not identical, but that they fall 
into four well defined groups, is one of the most 
striking of tho more recent advances in human 
biology, the facts of the case sue not yet widely 
known, though much of the knowledge has been 
available for the past twenty years, and Mr 8nyder 
has performed a good service in crystallising the 
present state of knowledge in book form The 
credit for the discovery of the groups must rest 
with Landsteiner, before his time various observers 
had reported tho agglutination of the red cells of 
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one individual by the serum or plasma of another, 
but up to then such occurrences had been regarded 
as pathological Landsteiner m 1900 showed that 
the serum or plasma of oertain normal individuals 
would agglutinate the red cells of other normal 
persons, and that this phenomenon was no indica¬ 
tion of disturbed health , m 1909 he showed that 
on the basis of this reaction it was possible to 
distinguish at least four types of blood The same 
thing was shown more or less independently and 
almost synchronously by Moss in America and by 
Janssky in Europe these authors applied numbers 
to the four groups, but unfortunately they used 
different numbers for the same things, and thus 
laid the foundations of a oonfusion which exists 
to the present day When an author speaks of 
Groups I or IV it is oven now impossible to know 
to what he refers unless he appends tho name of 
one of these observers Landsteiner m his earlier 
work forecast the importance of the groups both 
m regard to the transfusion of blood and to legal 
medicine but in spite of this, for mam jears his 
work was scarcely regarded 

In 1910 von Dungern and Hirzfi Id made an 
intensive study of tho inheritance of tho groups in 
a series of families and showed that the observed 
facts were explicable on tho postulation of two 
dominants presenting the agglutinable sulistanee, 
which wore resident m tho ml corpuscles and were 
leferrod to as A and B, and two recessivos repre 
sentwl by the corresponding agglutinins and 
resident in the plasma Though this hypothesis 
has lately been the subject of important modifies 
tion at the hands of Bernstein, tho agglutinable 
factors or, as it is now the abhorrent but ineradi¬ 
cable custom to elescnbe them, the agglutinogens 
A and B still hold tho field, and although Prof 
Snyder is rather timorous about committing him 
self on thiB point, thiro is every nason that the 
numerical nomenclature of the groups should now 
be dispensed with and that they should hereafter 
be known by their agglutinogen content as AB, A, 
B, and 0 

It is truo that various workers have from time 
to time produced evidence purporting to demon 
strato the existence of agglutinogens other than 
A and B The most portentously long and detaded 
papers are those of Guthne and Huok Prof Snyder 
adopts a cautious, not to say timid, attitude in 
regard to the possible existenoe of agglutinogens 
other than A and B, but it is now fairly evident 
that the whole struoture of the groups is explicable 
on the postulation of these two only, and that 
observations reported as demonstrating the exist- 
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enoe of others have depended upon errors of one j 
sort and another, and more particularly failure to 
recognise that there are differences both in the titre 
and adsorptive power of agglutinogens and also m | 
the titre of agglutinins in different bloods 

The history of the subject so far as it has gone 
offers an excellent demonstration of the weakness 
inherent m the experimental method The original 
discovery of the groups and the elucidation of their 
structure were brought about by sound induction 
from observed facts Further experimental work 
in the hands of many observirs revealed what 
appeared to be exceptions to tho general law laid 
down as a result of the work of Landsteiner, von 
Dungem and Hire feld and others and, modem 
science being firmly bound to the chanot of the 
experimental method, such observations were oc 
ceptod at their face value But the experimental 
method has its weaknesses Next to the original 
discovery of the groups and of their structure the 
greatest triumph m this held has been tho cnuncia 
tion by Bernstein of his hypothesis as to their 
mhentance It does not appear that this worker 
performed a single experiment he did, however 
survey with care the data as to the distribution of 
the groups in various human races and by the 
application of mathematical methods was able to 
show that this distribution could indeed be ac 
counted for by the postulation of the agglutinogens 
A and B but that they must bo inherited not as 
von Dungem and Hirzfeld had supposed, but as two 
of three allelomorphs the third being their absence 
or 0 Further work has provided no significant 
exceptions to what may now be described as 
Bernstein s law 

In the face of tho conformity of the know n facta 
to Bernstein s law, it is difficult to believe in the 
existenoo of agglutinogens other than A and B and 
in this respect and m spite of a great deal of expen 
mental work and the expenditure of much jiapc r 
and ink, the situation remains where it was twenty 
years ago The whole episode serves to point tho 
remarks of the prelate who at a recent mooting of 
the British Association pleaded for a seven years 
truce of God to experimental work and a considera 
tion of the data already accumulated 

The establishment and general acceptance of 
Bernstein a law u of considerable practical import 
anoe On the original assumption of von Dungem 
and Hirzfeld, it is obvious that the appearance of 
the agglutinogens A or B in the blood of a child 
when absent from that of the alleged parents is 
conclusive proof that the parentage is not as 
supposed , Bernstein s law limits the possibilities 
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even further, it follows from it that matings 
involving one AB parent cannot result m 0 offspring 
It is true that AB is a rare group, but this narrow 
ing of the field of possible inheritance is of the 
greatest importance m legal medicine In Germanyi 
Russia, and several other European countries, evi 
dcnco based upon the blood groups is freely admitted 
in forensic proceedings both civil and criminal, 
but m the courts of Great Britain natural laws 
have yet to establish their validity When it 
comes, the spectacle of the British legal mind 
wrestling with the laws of Nature will be full of 
int< rest and instruction 

In full blooded American Indians Prof Snyder 
found more than 90 per cent Group 0 individuals, 
and his observations go far to support tho view that 
this is the original constitution of the blood of the 
human race , the agglutinogens A and B seem to 
have appeared as mutations the A factor some 
where in western Europe the B somewhere in 
eontral Asia Tho author wisely points out that 
the anthropological information to bo gained from 
a study of group distribution is limited, and that 
up to tho moment it fails to throw any light on 
tho question of the single, double, or multiple 
origin of tho human race S C Dyki. 


Problems of Asiatic Geology 
1 he 'structure of Asia Edited by Prof J W 
Gregory (Methuen s Geological Series) Pp 
xi + 227 +21 plates (London Methuen and Co , 
Ltd , 1929 ) 15s not 

T HIS book contains a series of contributions 
to an international discussion, held at the 
British Association mooting in Glasgow m 1928, 
on problems of Asiatic geology 

Since the publication of tho third volume of Das 
Antht7 der Frdo , more thau a quarter of a century 
ago wherein Eduard Suoss gave his classic account 
of the geological structure of Asia increasing evi 
dence has been accumulating that many of his views 
on the origin and classification of the Asiatic moun 
tain ranges are m need of modification Thus, his 
representation of the structure of the eastern coast 
| as bounded by a senes of folded mountain arcs eon 
tinuous with the Himalayan ranges has for many 
years been abandoned in viow of von Richthofen s 
description of the great fault blocks which t onsti 
tute the dominant tectomo feature of that area 
There must, indeed, be many geologists who have 
found it hard to form an unbiased opinion of, for 
example, the relationship of the Alt&id and Hima¬ 
layan mountain systems when confronted with the 
T1 
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fundamentally different ideas expressed by Suess i 
and Argand and for the solution of this and other 
problems they will welcome the opportunity of ob 
taming the views of recognised authorities on the 
subject which is afforded by the publication of 
the volume now before us 

The introductory chapter by the editor Prof 
J W Gregory which is replete with first hand in 
formation obtained during his own travels m Asia 
not only gives a clear and concise summary of much 
that is contained in the subsequent chapters but 
also affords a valuable guide to the discussion of the 
more controversial questions 

Prof F E Suess contributes an interesting ae 
count of modern views regarding the region of the 
\ anscan horsts of Furope in which he stresses the 
importance of studying intrusion tectonics rather 
than mere trend lines in determining the age c f 
mountain chains and their structural connexions 
hrom a consideration of the crystalline schists of 
the European Altaids which m opposition to the 
generally acoepted view he regards as having been 
formed by late Palaeozoic granitic intrusions he 
abandons his father a theories as to the pro PaLeo 
zoic age of the crystalline schists of the nucleus of 
Asia 

A wealth of new information now published for 
the first time is contained m the chapter on the 
tectonics of the Iranian ranges by Dr H de Bockh 
and his colleagues on the staff of the Anglo Persian 
Chit o I td Their discovery and description of the 
great Iranian geosyncline appears to be m direct 
opposition to the view expressed by Argand that 
the movement of Africa north eastwards against 
Asia continued as late as Miocene times and their 
account of the stn ng Plioceno folding of south west 
Persia is entirely inconsistent with the conception 
of the opening c f the Mediterranean nft at that time 

It may be suggested that the cost of publication 
could have been materially lessened without m any 
way impairing the value of the work if this contn 
button had been reduced by the omission of much of 
the detailed evidence on which the conclusions are 
based It is moreover difficult to see how the 
profile sections across the Andes of Colombia and 
Venezuela are germane to the present discussion 

Prof D I Mushketov in an interesting account 
of the tec tome features of eastern Turkestan shows 
that north of the Pamir there was a northward 
direction of folding in the Kamozoic era as opposed 
to the general southward movement of the Hima 
layan ranges 

The structural evolution of the eastern part of 
the Asiatio continent is described by Prof G S 
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Barbour with the aid of a senes of palssographioal 
maps redrawn from those of Dr A W Grabau and 
an account of the structural features of the Old 
rock floor of the Gobi region the result of personal 
observations made dunng the Central Asiatio ex 
peditions of the Amen can Museum of Natural 
History is oontnbuted by Prof Berkey of Columbia 
University Five periods of orogemc movement are 
described each of which was acoompamed by vol 
canism Copious references throughout the volume 
furnish a valuable bibliography of the geology of 
Asia 


Bushman Art m South West Africa 
Bushman Art Rock Paintings of South West 
Africa based on the Photographic Material col 
lected by Bernhard Maack By Hugo Obermaier 
and Herbert Kuhn Pp xu + 70 + 39 plates 
(London Oxford University Press 1930 ) 84* 
net 

0 the stu lent of cultures and culture contacts 
a peoples art is of particular importance 
When objects madt for purely utilitarian purposes 
such as tools an 1 weapons are alone available for 
comparison the sceptic can often arguo that similar 
implements made by two peoples m widely separated 
areas are merely the results of similar needs en 
gendered by somewhat similar conditions of life 
and that therefore no cultural relationship between 
the peoples concerned need be postulated When 
however the artistic productions of two such widely 
separated peoples manifest striking similarities of 
style and technique it becomes difficult to deny 
some definite cultural connexion The Btudy of 
primitive art groups both modtm and prehistoric 
m different regions of the world is thus of vital un 
portance m the elucidation of human history 
The volume under review presents the anthropo 
logist with an account of a number of paintings 
found on the walls of rook shelters and on boulders 
in what was formerly German South West Africa 
The original investigations were earned out some 
time ago by a German resident Mr Bernhard 
Maack who has since handed over his photographs 
and copies of the paintings to Dr Obermaier of 
Madrid and it must be said at once that he could 
not have oonfided his valuable matenal into more 
competent and distinguished hands The result 
mg monograph which Dr Obermaier has written 
m collaboration with Dr Kfihn of Cologne the 
editor of the Jahrbuch fUr prdhistonsche und ethno 
graphtsche Kunst is of very great scientific lm 
portanoe—as indeed we should expect it to be 



November 8, 1930] 


NATURE 


719 


considering the European reputations of its authors 
The second and larger half of the book is occupied 
by thirty-nine plates, of which thirty two are in 
colour, the earlier part being devoted to a descnp 
toon of the sites and a general account of the prob 
lems connected with Bushman art 

In the opening ohapter some notes on the Bush 
men themselves and their art are given, together 
with a brief summary of the succession of stone age 
cultures m South Africa Chap u is devoted to 
an aocount of the pictorial material collected by 
JReinhard Maack Chap in is entitled “ The Spirit 
of Bushman Art ”, and therein is attempted a study 
of the minds of the artists as seen through their 
work Chape iv , v , and vi are concerned with 
the occurrence of more or less similar art groups in 
South Africa, eastern Spain, and elsewhere The 
last chapter discusses the moaning and significance 
of Bushman art A selected bibliography is ap 
pended at the end of most of the chapters Chaps 
l, n , iv , and v are from the pen of Dr Obermaier, 
while Chaps m , vi, and vu are contributed by 
Dr Kuhn 

The investigations m the field seem to have been 
confined almost solely to the paintings themselves 
no proper excavation seems to have been attempted 
in the floors of the painted sites, and although stone 
industries are sometimes mentioned as being present 
no description of the finds is given This, perhaps, 
is to be regretted, as m Southern Rhodesia and the 
Union of South Africa various phases of the Bush 
man art are often associated with stone industries 
belonging to different cultures Stone implements 
occur in the district (as, for example, near bwakop 
mund), and it would have boon illuminating to know 
what sort of industries were made by these South 
west African artists Again, though superpositions 
of paintings are alluded to, reproductions or de 
scnptions of them—which would, perhaps, have 
afforded us sequences of styles or techniques—-do not 
seem to have been given by Mr Maack 
None the less, this book constitutes the first careful 
study of Bushman art in this part of Africa On 
e xamining the excellent reproductions m colour, 
the obvious similarity of some of these paintings 
to early Southern Rhodesian examples on one 
hand, and to more reoent examples m the Union 
of South Africa on the other, is at onoo apparent 
That all ‘ Bushman art ’ in South Africa was made 
at approximately the same tome is out of the quee 
toon Many a oentury, probably mdeed many a 
millennium , elapsed between the making of the first 
and last paintings Nor is it at all certain that men 
of quite the same race were the authors of the early 
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as well as the later examples It would seem more 
probable that the whole corpus of Bushman art 
should be considered as part and parcel of the 
general artistic activity of Neanthropic man, the 
work of various migrations of Neanthropic peoples 
into South Africa—the last of these migrations 
having ushered in the Bushmen themselves In 
the same way, the rock shelter art of eastern Spam, 
which is so similar to the earher senes of Southern 
Rhodesian paintings while differing somewhat from 
the more typical Bushman art found nearer the 
Cape, is equally to be connected with this general 
artistic activity of Neanthropic man and therefore 
perforce related to the African art groups With 
these theories Dr Kuhn seems to be in general 
agreement Dr Obermaier remains rather more 
conservative and would like to see them confirmed 
by the finding of skeletal remains demonstrating 
the racial similarity of the Spanish and African 
artists Such finds will probably bo made some 
day In the meanwhile the conservative attitude 
is, of course a sound one and Dr Obermaier presents 
the whole case to the reader m a clear and unbiased 
manner 

Altogether the book makes a notable contnbu 
tion to knowledge is well translated from the 
German, excellently produced and priced at a dis 
tressingly high figure But one such monograph, 
containing as it does information of permanent 
value, is worth many volumes which merely set 
forth the theories temporarily hold bv their writers 
M C Bukkitt 


Physical and Chemical Properties of 
Interfaces 

(1) An Introduction to Surface Chemistry By Dr 
E K Rideal Second edition reusod and en 
larged Pp ix + 469 (Cambridge At the 
University Press, 1930 ) 21s net 

(2) The Physics and Chemistry of Surfaces By Dr 
N K Adam Pp x + 332 (Oxford Clarendon 
Press , London Oxford University Press, 1930 ) 
17 s 0d not 

N August 1918, after Bending to the late Lord 
Rayleigh some reprints and expressing to him 
my regrets that he had not continued his extensive 
pioneering work on surface tension, I received a 
reply from which the following ib quoted 

“ As regards what you say as to my not following 
up my own work on surfaoe tension, etc, I may 
confess that I was rather disappointed at the littm 
attention I then received Besides that, I was and 
am rather badly equipped for speculations on the 
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chemical aide There u one point which I do not 
find noticed by you or Devaux relating to what 
occurs when a very limited amount of oil is deposited 
on a large clean water surface I do not think the 
spreading can stop just when the layer has become 
monomolecular At this stage there would be 
considerable outward motion extending downward 
a certain distance, which must carry the spreading 
further Finally the drop is larger than necessary, 
and its contraction is not resisted by any force 
I am, 

Yours very truly, 

Rayleigh ” 

Fortunately to day there is no lack of interest in 
surface tension and the varied phenomena occurring 
at the interfaces between phases A striking proof 
of this lies in the nearly simultaneous publication 
of two excellent books in English dealing with this 
subject, whioh is so largely the outgrowth of 
Rayleigh’s observations and speculations Both 
books are by men who have themselves for several 
years made very important contributions to our 
knowledge of surface properties 

Although both books treat of the physics and 
chemistry of surfaces, there are considerable differ 
encca m tho subject matter and the methods of 
presentation Rideal s book is a revised and much 
enlarged (35 per cent increase m size) second edition 
of his book of 1926 There are six chapters covering 
surface tensions of liquids and of solutions, in 
soluble films on liquids, liquid liquid, liquid solid, 
and gas solid interfaces Two chapters treat the 
electric potentials at interfaces, stability of bus 
pensions and emulsions, and the last chapter deals 
with gels and hydrated colloids There are good 
indexes of names and subjects, but a table of con 
tents giving more than the titles of the chapters 
would be desirable 

An excellent discussion of tho various expen 
mental methods for the measurement of surface 
tension is included in tho first chapter 

Adam’s book also has nine chapters, arranged in 
somewhat less logical order Iho opening chapter 
considers the elementary theory of the capillanty 
of liquids, emphasising tho importance of molecular 
motions and interactions The methods of measur 
ing surface tensions are considered m the last 
chapter of the book 

Tho second ohapter, of about 75 pages, is devoted 
to insoluble monomoleoular films on water This 
chapter constitutes a particularly valuable sum 
mary of the rapidly accumulating knowledge of 
the properties and structures of these films—know 
ledge which has resulted so largely from the efforts 
of Adam and his co workers There is a detailed 
deecnptiob of the latest form of balance for 
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measuring the surface pressures of films and of the 
precautions required in its use Films are classified 
as gaseous, condensed, liquid expanded, and vapour 
expanded The history of the development of 
these conoepts is admirably treated The evidences 
that the films are monomolecular and oriented on 
the surface are emphasised and properly evaluated 
Fundamental conoepts are often strikingly lllus 
trated For example, in justifying the use of 
surface pressure, we note the remarks (p 30) 

“ How far should we have progressed if, in tho study 
of gases, the pressure exerted by a gas on its oon 
fining walls had been regarded as the difference 
between the strong tension of the clean vacuum 
outside the vessel and tho contaminated vacuum 
within 1 Iho surface pressure is tho tangible, 
physical force, the surface tension merely the 
mathematical equivalent of the free surface energy ” 
In a few other cases the reviewor cannot agree 
so completely with the explanations adopted For 
example ho believes that too much stress is laid 
on the angle of tilt ’ of the molecules in a film A 
more useful view is that in liquid films of suoh sub 
stances as the higher fatty acids, the hydrocarbon 
chains are arranged almost as irregularly as in any 
liquid phase, subject only to the requirement that 
one end of the molecule must remain in contact 
with the water The reviewer cannot agree (p 75) 
“ that the heads tend to hold the molecules to 
gether, while the chains try to disrupt the film ’ 
When there are no heads, tho film actually contracts 
into a single droplet, proving that it is tho headB 
that cause the spreading 

The study of surfaces is interrupted m Chapter w 
in order “ to review the information available as to 
the properties of molecules obtained from other 
sources ”, such as X ray studies of organic crystals 
and liquids and then in Chapter iv thirty pages 
are devoted to surface films of soluble substances 
and adsorption The next chapter deals with re 
suits of the measurements of surface tension The 
whole consideration of the interesting relations of 
the surface tensions and the total surface energies 
of benzene substitution products is brushed aside 
with tho statement (p 151) that it seems doubtful 
if the values of the total surface energy can be made 
to furnish information as to the orientation of the 
surface molecules ”—a conclusion with which the 
reviewer wholly disagrees 
The properties of solid surfaces, the spreading of 
liquids on liquids and solids and lubnoation are 
discussed in the next two chapters A chapter of 
sixty pages deals with the structure and the ohemi 
cal properties of solid surfaces and adsorbed films 
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on them A discussion of heterogeneous chemical 
reactions occupies about ten pages, but the electrical 
properties of surfaces are not considered 

Although both books cover nominally the same 
subject matter, the differences in treatment and 
even in the choice of topics make it desirable for 
every student in this field to read both books 
Rideal’s book is more comprehensive and gives the 
better general survey, but Adam’s book is unsur 
passed in those fields in which he has specialised 
I Langmuir 


Our Bookshelf. 

L'Apparetllage Uectnque le petit appareillage, le 
grot apparexllage boast tension, Vapparexllage haute 
tension, tableaux de distribution, posies de Irons 
formations ruraux, construction, applications Far 
Louis Lagron (Nouvello Encyclopedic Electro 
mdcanique, No 3) Pp 687 (Pans Albert 
Blanchard, 1930 ) 36 francs 
This is the third volumo of a useful electro 
mechanical encyclopaedia The author classifies 
electric apparatus into four groups First, there is 
small apparatus, that is, apparatus for use at low 
voltages and that docs not take a current greater 
than twenty five amperes next he deals with largo 
low voltago apparatus which takes currents greater 
than twenty five amperes The third class consists 
of high voltage apparatus, the pressure not exceeding 
33,000 volts but the current being of any value 
The fourth class consists of very high voltage 
apparatus, the pressure exceeding 33,000 volts 
Wo learn that the French Minister of Public Works 
standardised the voltage of supply at 230 m July 
1926 The pressure of supply of all work com 
pleted after that date is to be 115, 230, or 460 for 
direct ourrent supply, and 115 or 230 for all systems 
of supply installed after that date The frequency 
also is to be 60 Like England, however, it will 
take a long time before all the pressures of supply 
are standardised 

Tables are given of sparking distances, and 
amongst the constants given for insulating materials 
are tneir electno strengths The formula given 
for fuses and for the heating of cables are only 
roughly approximate The laws of the convection 
of neat from bodies cooling in am are now well 
known and more accurate formula coul<J have been 
given English engineers will be interested m the 
information given for wooden poles, cement poles, 
and lattioe towers 

Cows de mdcanume professi d l’Bcole Polytechnique 
Par Prof Paul Pauilevd Tome 1 Pp vi + 664 
(Pans Gauthier Villara et Cie, 1930 ) lOOfranos 
Fob many yean now the underlying pnnoiples of 
mechanics have been the subject of critical revision 
In an elementary treatment of these principles 
from the point of view of teaching, however, it is 
quite impossible to approach the subject except 
largely from the classical point of view, if not 
because of the essential difficulties of the relativistic 
No 3184, VOL 126] 


outlook, at least because a knowledge of classical 
mechanics appears to be essential for a true under 
standing of relativity 

M Paul Pamlevd seems to have found time from 
his political activities to produce in this Cours 
de m&amque ’ a complete treatment of the first 
stages of tins subject, as they have been expounded 
by him m his course at the Ecolc Polytechnique 
between 1906 and 1924 llie course bears all the 
marks of a thorough and careful teacher, and the 
consistent striving after ngorous presentation is 
typically French in its precision The earlier part 
of the i ourso covers most of the material whu b is 
normally dealt with in English colleges under the 
heading of * motion of a particle and of a system of 
particles with astronomical applications to planets 
and comets Tn the later part the author goes 
on to discuss Lagrange s equations D Alembert’s 
principle and its various extensions, the equilibrium 
of Btnngs, and the nature of fnotional forces 
Although the field has been will traversed in 
English books, nowhere has it been so carefully 
developed and so logically knit together as m this 
classic by a world famous toacher 
The Conclusions of Modem flctenre Plainly told 
by Walter Gnerson ( Tht Enquiring Layman ”) 
(The Outline Library, No 10 ) Pp xvm +198 
(Loudon GeorgeNewmes Ltd ,nd ) 2s Od not 
In this little book The Enquiring Layman has 
marshalled the majonty of-the most important 
facts and conceptions of modem science A lay 
man ho might claim to be yet he cannot be a 
real visitor to the subject of science He shows a 
definitely intelligent attitude towards it and pre 
sents his findings in a distinctly palatable stylo 
Astronomy natural philosophy, biology, and the 
other conventional branches of science receive 
consideration, yet the author—quite unconsciously 
perhaps—has performed one important feat in 
showing that this conventional subdivision of 
science is essentially artificial Of all the subjects 
dealt with, the most abstract, man the interpreter, 
is probably the author’s ptlce de resistance 

It is evident that ‘ The Enquiring Layman ” is 
keenly interested in the subject, and he has pre 
sented it m such a manner as will infuse a similar 
interest into his readers 

Practical Plant Biochemistry By Muncl Wheldale 
Onslow Third edition Pp vn+206 (Cam 
bridge At the University Press, 1929 ) 12s Qd 
net 

Mbs Onslow’s book fills a decided gap in botanical 
literature Since its first appearance, it has been 
considerably extended by a chapter on the plant 
acids, as well as by shorter seetionson the derivatives 
of these bodies, waxes, essential oils, and also nucleic 
acid Serious changes of form are scan ely possible 
in a text-book of this oharacter, but an additional 
ohapter, m many ways the most interesting in the 
book, has now been added on the possible inter¬ 
relationships of the hexose sugars, the pentoses, 
and the pectio substances The recent work on 
the oxidising systems of plants is also summarised 
m a convenient form 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

A Relation between the Radial Velocities of Spiral 
Nebulae and the Velocity of Dissolution of Matter 

According to a fundamental formula of Einstein s 
cosmological theory of gravitation, the total mass of 
the universe, M, is connected with the radius of 
curvature of the universe, R, by the formula 

(1) M-^R 

In this equation c denotea the velocity of light and f 
the constant of gravitation 

If we regard the suse of tho universe as variable, 
and if we denote by a the disintegration constant 
of matter and by t> that cosmic velocity which 
represents the differential coefficient of R with respect 
to tune, we obtain from equation (1) 

(2) Ma C £v 

As is well known, a is equal to the mass equivalent 
of 2 ergs per gram second in the case of tho sun 
The avorage value for all fixed stars undoubtedly 
agrees in order of magnitude with that value Hence, 
approximately, 

(3) t - = 11x10 -M 

If we insert for M, according to Hubble [Astrophys 
Jour , 64 , p 300 , 1920), 1 8 x 10” gm , equation (3) 
yields for « a value of about 2 x 10* cm or 2000 km 
per second This value agrees well with the magnitude 
of the velocity with which the farthest spiral nehuln 
appear to recede from us 

Arthur Haas 

University of Vienna, 

Oct 11 


Animal Husbandry 

Thk term • animal husbandry ’ is gradually becoming 
more employed by both administrators and scientists 
oonoemod with the live stock industry That it is 
differently employed by different speakers is the 
apology for what follows 

The aim of the science of animal husbandry is the 
efficient production of farm live stock it deals with 
the application of those basic soienoee which affect 
the production and maturation of our farm live stock 
The principal sciences from which it derives are 
genetics, nutrition, animal health, economics, and 
physiology, both reproductive and nutritional These 
basal sciences seek to discern fundamental principles 
by the formation of hypotheses, which as evidenoe 
accumulates become theories, and eventually on final 
proof take their place as laws In their turn these 
sciences draw on others 

The scionoe of animal husbandry does more than 
apply the sciences from which it derives it co 
ordinates them The real function of the scientific 
animal husbandman consists, not in the direct applies 
tion of new knowledge or the mere testing upon a 
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large scale of such hypotheses as its basal sciences 
may bring forth, but in the relation of new faots to 
existing circumstances This implies that animal 
husbandry is not merely an applied science it can 
evolve new techniques and can prosecute research 

Just as other sciences have various aspects, so has 
the scionco of animal husbandry In a certain aspect 
one of its basal sciences may predominate The science 
of animal husbandry m relation to a particular science 
applies that particular science to practice and at the 
same tune takes into consideration the other basal 
sciences whioh affect the problem under consideration 

In Cheat Britain there is no school of scientific 
animal husbandry as such Consequently this science 
has been largely developed by those institutes con 
nected with agriculture which are concerned with 
research into the basal scienoes, particularly genetics, 
nutntion, and physiology Each kind of institute has, 
to a greater or less degree, developed animal bus 
bandry h or example, there is the science of animal 
husbandly based upon the science of nutntion , the 
science of nutntion alone can make little contnbution 
to the material welfare of mankind through live stock 
without taking into consideration the other basal 
sciences Thus there are developed animal husband 
men who are primarily nutntiomsts but who also must 
have a sufficient understanding of the pnnoiples and 
findings of the other sciences to enable them to oo 
ordinate tho work with which they ate mainly 
identified In the same way, there are animal hus 
bandmon who are primarily either veterinarians or 
geneticists 

At the present tune it is open to question whether 
the industry of agriculture can profit more from the 
new scientific discoveries which one may reasonably 
anticipate will be made by the research workers in 
the basal sciences or from an intelligent and co 
ordinated application of that knowledge whioh is 
already available Hitherto greater emphasis has 
been laid on the value of fundamental researches . 
and rightly so, since these are an absolute prerequisite 
to the proper functioning of the science of husbandry 
It can, however, be fairly debated whether the time 
is not now npe for an organised development of the 
science of husbandry But whether this should be 
directed as a separate entity seems doubtful Bmce 
its inspiration is drawn from the research institutes, 
separation would possibly sterilise it 

It would appear better were the science of animal 
husbandry to oontmue to be based on tho various 
research institutes, but that the dissemination of 
results should be made, not through the existing 
county organisers (who have suoh a wide field to cover 
that they can be expert in no one subject without 
some sacrifice in another), but through advisory 
animal husbandmen, eadh operating in an area These 
men would have no admmstrative duties Their 
function would be to mam tarn contact with the various 
research institutes (they could, m fact, have their 
headquarters at one of these) and to apply the results 
of the animal husbandry sections of the various 
research institutes to the particular problems of their 
area Such animal husba n d men would specialise in 
different aspects, such as pigs, horses, dairy oattle, 
etc They would at the same tune act as rapporteurs 
to the animal husbandry section of the research 
institute on which they are based Undoubtedly there 
is a weak link in the chain whioh oonnects scientific 
research designed for the assistance of agriculture to 
the practice of farming A recognition that animal 
husbandry exists as a science would do much to 
strengthen this link 

A precise definition cannot be oonflned to a few 
words Briefly, animal husbandry may be defined as 



November 8, 1930] 


NATURE 


723 


that branch of science which interprets, co ordinates, 
and finally applies the results of science to problems 
of live stock production 

A D Buchanan Smith 
Animal Husbandry Section, 

Animal Breeding Research Department, 

The University of Edinburgh, 

Oct. 16 


Highest Recorded Shade Temperature 

In the issue of Natum for Sept 0, 1030, at the 
bottom of page 380, appears an item. Sept 13, 
1022 Highest Recorded Temperature 
The validity of the reading at Azizia has been 
questioned by so eminent an authority as Dr G 
Hellmann— see Monthly Weather Review, May 1930, 
page 208 Weather Bureau authorities arc of opinion 
that the Azizia record of maximum temperature 
cannot be classed as havmg been obtained under 
standard conditions of exposure We are not un 
mindful of the fact that it is a difficult matter to 
determine the maximum temperature in a shelter 
situated in a desert region The chief evidence against 
the Azina record is the fact that it is not supported 
by the readings of other thermometers m the some 
region, as pointed out by Dr Hellmann, and was 
independently developed by the Weather Bureau 
climatologists A J Hknry 

U S Weather Bureau, 

Washington, Sept 24 


Thk observations at Azizia were published by Prof 
I Eredia in 1923 (Roma, Boll Inform econ , 1923, 
No 8) After describing the site, in a plain surrounded 
by hills, he tells how a oomplete meteorological 
station, including registering instruments was estab 
hshed in 1013, of a permanent charactei, similar to the 
other station* installed at various places «n Tnpalitania 
He adds that during the period when he lived at 
Azizia, he determined the frequency of high temjiera 
turns from hourly observations and also from the 
readings of a thermograph at a temporary station 
nearby Referring to the figure of 58° C (136° F ) on 
Sept 13, 1922, he notes that it occurred during a 
period of south west winds and almost cloudless sky 
He evidently accepts tho reading as correct 

I was aware of Hellmann s criticism, but m view 
of the above summary, and the fact that Prof Eredia 
is a competent meteorologist, I concluded that the 
high readings were probably due to the nature of the 
surroundings rather than to any defect of instruments 
or screen An analogous case m England was de 
scribed by Miss E H Geake (Meteorological Magazine, 
61 , p 78, 1926) The lowest screen minima at 
Garforth, Yorks, are 18® 26° F lower than those at 
surrounding stations, and this is entirely due to the 
local exposure 1 

The maximum at Azizia is only 2° F higher than 
that at Death Valley, California (see Natum, vol 
126, p 81, 1930), whioh is accepted as correct by 
the U S Weather Bureau Both stations are in de 
prassions m and sub tropical regions, Mid both maxima 
are isolated readings, for the 228 stations in California 
for which data appear in the Monthly Weather Review 
for July 1913 do not show any other m a xim u m ex 
oeeding 119° F To complete the parallel, both are 
criticised by Hellmann as too high To my mind, the 
fact that the two maxima are so nearly identical is a 
reason for aooepting both of them 

Thb Cokpujcb 


Ball Lightning 

A cask of globular or ball lightning was reported to 
me at East Hampton last summer, and I had an oppor 
tumty of questioning an eye witness and investigat¬ 
ing the premises This account has value only for 
comparison with other cases, and I presume someone 
is making a collection of reports of this nature and 
studying tho conditions under which the phenomenon 
occurs 

A large modem summer residence was struck twice 
within fifteen minutes The owner was standing at 
a window watching the approaching storm whioh 
came up over the ocean He states that the flashes 
struck in the water, coming noarer and nearer, like 
advancing Bhell fire, then a flash to the sand dune 
between his house and the ocean, another m tho inter 
vemng field a hundred yards from the house, and a 
few seconds later he found himself coming to m a 
dazed and very shaky condition Ihe chimney had 
been struck and blown to pieces, and his arm was 
resting on the mantelpiece over tho fireplace He 
saw no flash and heard nothing, though he did not 
fall .Fifteen minutes later, a second bombardment 
commenced, and a flash struck ami melted the tele 
phone wire just outside the house, following tho wires 
into the cellar undor the kitchen, and ap|>aiently 
dissipating its energy among a maze of criss crossing 
boll wires and furnace pipes below tho kitchen floor 
The tlnn asbestos covering of one of the pipes had been 
burst open in places as if by small charges of an 
explosive 

Iho ball discharge appeared in the kitchen in the 
centre of the room (just over tho furnace pipes), about 
three feet above the floor and within throe or four 
feet of the cook, who was standing up and facing 
the point at which it appeared She told me that it 
appeared just after the thunder crash, was yellow 
like a flame, about five inches in diameter, and was 
spinning like a top She was very positive about the 
whirling, and was looking down on the tiling at very 
close range I asked her whether it faded away or 
exploded fche said, I didn t wait to see—I jumped 
for the cellar door and ran down the stairs « There 
was no sound of an explosion She also stated that 
the room was full of a smoky haze when she returned, 
and that there was a strong smell I asked her 
whether it was like sulphur ' (the popular deaonp 
tion), and sho said, No, it was acid like Tins 
suggests an oxide of nitrogen No marks of the flash 
oould be found in the kitchen, but there had evidently 
been a heavy electrical disturbance below the floor 
The cook was near enough to the ball to touch it, and 
it is regrettable that sho neglected the opportunity of 
making a valuablo contribution to our knowledge of 
this mysterious electrical phenomenon ' I think that 
I should have reached for it, but am not sure 

R W Wood 



Separation of Antibodies from the Serum Proteins 
Antibodibs are as a rule associated with serum 
proteins In view of both the high theoretical and 
clinical importance, a large amount of work has been 
done in order to obtain protein free antibodies The 
failure of these endeavours has led to the assumption 
that antibodies are either themselves proteins or that 
they are in some way closely bound to proteins 

In experiments earned out with diphtheria antitoxin 
and antityphoid serum, we have suooeeded m obtain 
ing active antibodies chemically free from proteins 
These results were obtained by the method of adsorp 
tion and specific elution developed in their reoent 
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studies on enzymes by WillstAtter and hisoo workers, 
who succeeded in preparing protein free solutions of 
enzymes after previous autolysis of cell proteins 
Antisera diluted 1 10 were adsorbed by large 
amounts of kaolin (usually one part kaolin to one part 
serum) This mixture was allowed to stand about 
24 hours at 37° and filtered Aliquot portions of the 
adsorbed kaolin serum residue were then resuspendod 
in a number of solutions of oroanio substances (glyeo 
ool, glycerol, glucose, etc ), which under certain con 
ditions are effective eluents Glycocol was first used 
by Fodor and his no workers to elute jieptide splitting 
enzymes fiom adsorbate, thus obtaining solutions 
of enzymes which without previous autolysm were 
practically free from proteins 

Our experiments showed that antibodies adsorbed 
on kaolin could be obtained in solutions of glycocol 
in 2 pei cent sodium chlonde The alustes of anti 
bodies obtained corresponded to the protein free 
enzymes in that they were ohomically free fiom pro 
terns Not only the usual colour and precipitation 
reactions like that of Millon or Esba<h but also the 
more susceptible Jones Spiegler test which indicates 
0 0002 per cent pioteins, were negative 

The two known typhoid agglutinins reacted differ 
ently towards elution with glycocol sodium chlonde 
By elution with a solution containing about 2 per 
oent glycocol and 2 per cent sodium chloride, only 
the flagellar agglutinin was recovered However, 
on diminishing the quantity of sodium chloride (0 3 
0 5 per cent), the amounts of flagellar agglutmm 
recovered became much smaller and at the same time 
small quantities of somatic agglutinins appeared The 
antitoxin behaved like the flagellar agglutinins 

The antitoxin content of the protein fiee eluates 
was tested by the intracut an eo us neutralisation test 
employed by Roemer, while the agglutmm content 
was determined by the usual agglutination technique 
The recovered antibody in tho piotern free solutions 
was, both in the case of diphtheria antitoxin and 
flagellar typhoid agglutinin, about 20 per cent of the 
concentration m the original sera This doea not 
imply that this is the maximum recoverable percent 
age In these experiments we were primarily con 
cemed with the problem whether it is possible to 
purify antibodies by the method of adsorption and 
specific elution The problem of yield and ooncen 
tration as well as the various chemical and serological 
questions arising from the possibility of separating 
antibodies from the serum proteins are under mvosti 
gation 

Max Ibankkl 

Department of Biochemistry 
and Colloidal Chemistry 

Lko Outzju 

Department of Hvgieno, 

Hebrew University, Jerusalem, 

Oct 6 


Commensal Algae and Reef Corals 

Db Yonob has directed my attention to an error 
in my recent paper on ooral reefs {Bull Mua Comp 
Zool, 71,8 , 1930), the origin of whioh is of no import 
ance The statement is that MtlUpora and reef 
building Alryonarxa do not possess oommensal algte 
This is quite oontnuy to fact—for Prof Hickson 
showed me them in MtlUpora upwards of forty years 
ago—and also to the mam argument in my oourse of 
lectures delivered at the Lowell Institute at Boston 
I had decalcified pieces of more than forty colonies 
of these various forms from surface reefs in the 
Indian and Paoifio ooeans and found that zooohlor- 
ellat were present m all They mcluded MtlUpora 
and Heltopora, which in certain positions may be as 
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important builders as reef corals, and the soft oorala 
( Sarcophytum, ScUrophytum, and Lobophytum ) so 
widely distributed on lagoon and protected reefs 

Prof Hickson and I have reoently examined be¬ 
tween us five colonies of Tubtpora, in all of which 
we have found the same oommensal nlguo I did 
not think that they existed in MtlUpora from greater 
dopths, having failed to find them by the teasing 
method in two of Agassir s specimens of the same 
from more than 20 fm Since my return to England 
I have found them in sections of both MtlUpora and 
Heltopora at various depths down to 50 fm , and 
believe them to be of universal occurrence m all these 
reef buildors, though varying in amount I may 
add that I found these algae m a species of the coral 
Gardtnerta from more than 222 fm , here presumably 
a parasite * 

The argument m the paper m question was that 
coral reefs have come into oxistonoe owing to the 
active growth of plants and of the above and other 
plant animals, especially true corals, which neces 
sanly are dependent tnUr alta on the depth to which 
light of sumoient intensity for their chlorophyll 
can penetrate sea water This vanes mainly witn the 
amount of plankton and other suspended material, 
but the maximum depth m about 50 fathoms Under 
certain conditions the reef building oorals are covered 
by a white slime, which lies on and in the surfaces 
of thoir polyps, and ultimately kills them This I 
suggest to be a precipitation of amorphous carbonate 
of lime from the supersaturated sea water, owing to 
the chemical operations of their chlorophyll in utilising 
cat bon dioxide It is well seen on true oorals in 
lagoon conditions below 10 fm , and I have found a 
similar (dime on Lithothamnioneie, but not on any 
of the other builders mentioned It this be so, it is 
obvious that shoals cannot bo built up on lagoon 
floors below 10 fm except near passages or where 
there is an active flow of water My object m 
writing was to induce biologists to examine this 
and other suggestions m the field In particular, I 
should be grateful for any observations upon whether 
all theso several animals digest then oommensal 
aLgsB, if their feeding conditions are unfavourable 
There are plaoes of suitable temperature and with 
plenty of food, but none of these reef builders seem 
to be able to live below 60 80 fm 

J Stanley Qabdinkb 

Zoological Laboratory, Cambridge, 

> Term A’om Kip Brit Mas «, 1*8 1#*9 


Late rites and Later! tic Soils 
Dubing the oourse of the past few months I have 
been afforded numerous opportunities of making field 
observations on soils over practically the whole range 
of Australian climatic conditions 

A conscious look out has been kept for evidences of 
tropical soil weathering processes distinctive from 
those of temperate regions, and for evidences of 
latente formation Two outstanding results of these 
observations have been on one hand, the inability to 
observe any real distinction between the leached 
tropical soils and the corresponding temperate senes 
usually carrying eucalyptus savannah forests, both 
being entirely podsolio in character, and on the other 
hand, the observation that every authentic oase of 
latente, from the geologist’s point of view, was fossil 
jharacter-^that is, the latente was to be regarded 
,ireto as a parent material from which new soils 
re being produced in equilibnum with current 
climatic conditions In certain eases, notably m 
Western Australia, suoh soils are quite abnormal and 
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cannot be plaoed into any of the recognised soil groups 
It is only when the latente sequence has been denuded 
away, exposing the parent rook, that soils are found 
falling reoognisably into one or other of the zonal soil 

fossil character of the Western Australian 
latentes in the goldfields region has already been 
suggested by Walther, 1 and it would be of considerable 
importance if geologists and soil workers tould roach 
some mutual agreement with respect to the definition 
of latentes At the present time the geologists seem 
to be unanimous m the recognition of latente al 
though not neccssanly with regard to its ongin, while 
amongst soil workers the confusion appoars to bo very 
considerable This confusion probably originates in 
the fact that the original typo latentes were first 
deecnlied from India, and have hence been presumed 
to be exclusively of tropical ongin 

If every authentic latente is indeed as in Australia, 
the product of a past olimatic cycle, the position will 
be very much simplified and latente soils will find 
their place in Glinka s ondodynamomorphic group 
In this case the points of greatest interest will be the 
nature and period of those past climatic conditions 
one feature will certainly be greater humidity and 
possibly oven water logged < onditions l doubt 
whether it will be necessary to bring in higher tem 
peretures, as has been suggested m tho past 

J A Prfscott 

University of Adelaide, 

Sept 15 
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Flashing Afterglow in a Discharge Tube 

Although the observation recorded here may not 
be new, 1 have not been able to find a reference to it 
A discharge tube was used for testing a vacuum 
pumping set It was a straight tube of Pyrox glass 
2| cm diameter with plane nickel eltx tnxles, the 
gas was air with residual gases fiom the walls of the 
apiiaratus, and the Crookes dark space was about 
1<m long 

After passing a discharge from an mduotion coil 
there was a strong afterglow which persisted for 
several seconds, dying away apparently continuously 
Before it became mvmiblo it passod mto a flashing 
condition, the flashes occurring at longer and longer 
intervals and ceasing after about ten soconds 

The phenomenon is almost certainly due to the 
dissipation of charges on the glass walls of the tube, 
as is indicated by the following experiment Two 
strips of tin foil were wrapped round the tube 
and connected to a valve amplifier and telephones 
The continuous ’ afterglow was then accompanied 
by a rushing noise, and each flash m the later stage 
was accompanied by a loud chok 

Thu effect may be important in tho interpretation 
of discharge tube phenomena and in particular in 
work on tne decay of afterglows It is conceivable 
that it takes place more readily with a Pyrex tube 
and that this circumstance has helped it to escape 
notice H J J Bbaddicx 

Physical Laboratory, 

Trinity College, Dublin 


Melosls in a Trlploid CBaothera 
My recent statement (Train Roy Soc Edtn , 66, 
487 484, 1980) that a tnploid plant of (Enothera 
pynoaarpa Atk and Bartl had a olosed ring of twenty 
one chromosomes, has, following its questioning by 
Dr Darlington (Natubb, May 17, 1930), been the 
subject of a reinvestigation A brief statement of 
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tho results would seem desirable, since they confirm 
Darlington’s observations and agree with recent 
work upon tnploid thnotheras, reported by Gapmpin 
m Nature of Sept 27, 1930 , moreover, it is as well 
to remove an error, as soon as it is fully comprehended, 
from the already too complicated field of (Enothera 
c y tology 

Different nuclei at diakinesis and at the lieterotypio 
metaphase show various combinations of the following 
types of chromosomo groupings univalents , nng 
and rod pairs, chain Y shajiod, and nng and rod 
tnvalents , various types of quadnvalents, quinque 
valents, and astkxlations f chromosomes involving 
higher numbers 1 he largest group seen was made 
up ot a chain of eight i liroinosomes associated (at one 
end by a tnple union) to one end of each of two other 
chromosomes, making ten in all Analysis of all the 
configurations found Bhows that every one conforms 
to and may be predicted uiKin the segmental formula 
that must be assigned to this tnploid on the basis of 
Darlington s hypothesis (Jour of Genetics 29, 346 
346, 1929) 

A full statement of the facts, and of the theoretical 
deductions from thorn, is made in a paper nppeanng 
shortly in the Journal o] Genetics 

David G C ati hesidp 
Department of Botany, 

University of Glasgow, Oct 4 


Band Spectrum of Antimony Oxide 
I HAVP obtained and measured a largo number of 
bands extending from X3250 to X6700 in the spectrum 
of the flame surrounding the antimony arc in air Some 
of the bands wore previously obtainod by Eder and 
Valenta with different salts of antimony introduced 
mto on oxy coal gas flame So far, then vibration 
quantum analysis has not been attempted bomo of 
these bands have now been classified and there are 
at least thrio systems, with origins approximately 
at 29619 cm ‘, 26480 cm *, and 24203 cm 1 The 
origins of tho remaining systems havo not yet been 
correctly ascei tamed The bands show a doublet 
structure consistent with the tact that their emitter 
is the neutral antimony oxide molecule 

A detailed account of the investigation will be pub 
lished elsewhere 

B C Mukhebji 

Appbed Physics Laboratory, 

University College of Science 
Calcutta bept 24 


Scientific Inexactitude 

In recent scientific writing there is frequently a 
tendency to abbreviate to sui h an extent that a reader 
not oonversant with tho subject may be completely 
fogged As an example the following quotation from 
a recent book on sound may be given A clamped 
steel bar electrically maintained is somotiraes em 
ployod as a rough standard of frequency ’ Thu 
unfortunate sentence is evidently tho result of the 
general use of the contracted but mconect expression 
"an electrically maintained tuning fork in scientific 
publications The vibrations are maintained, not the 
tuning fork, and it this idea is to be conveyed m 
shortened form a word sui h as ‘ operated ' or ‘ driven ’ 
should be used instead of maintained ’ This is only 
one example of a tendency which, if unchecked, will 
produco a scientific slang 

Chas It Darling 
34 Eglinton Hill, London, b E 18, 

Oct 20 

T2 
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Evolution in Material Culture.* 


By Dr H S Habbison. 


B Y the aid of methoda, often dependent upon 
extraneous means, man employs matenals for 
the achievement of results, many but by no means 
all of which persist as artefacts or other ■products 
Substance is the static warp, and method the 
dynamic woof, of man’s material culture, whilst the 
products may be looked on as the fabrics, though 
these are not always tangible Amongst the more 
obvious of those which are material in their nature 
are artefacts of all kinds, but it is clear that such 
products are themselves the means to further ends 
These further ends are material m the case of 
implements, less immediately material in that of 
houses or canoes, and non material m the case 
of shnnes or musical instruments, which satisfy 
demands of social and individual mentality Here 
we find our objective point of view overlapping 
the subjective—our material products require for 
their explanation some understanding of such aims 
and ends as he outside the field of primary material 
needs As soon as we get beyond the study of 
the instinctive quest of food and self protection, 
and pass to that of the aims of the human artificer, 
wo realise that aims and ends as well as ways and 
means are products of evolution Man did very 
well before he was a man at all, and no one has 
given any reason why he ceased to bo an ape 

Ilia Distorting Mirror of ihh Prbsfnt 
Our attitude towards the problems that arise m 
the study of ongin and development depends very 
largely upon the extent to which we ascribe to 
man a power of foresight enabling him to overrun 
the limits of environmental suggestion If we 
assume that his progress has been based upon his 
opportunist reactions to such suggestion, we secure 
a vantage point from which to take a retrospective 
view of human progress The visibility is not too 
good, and the details that are fundamental are 
often but obscurely seen, partly because the field 
of view is not only restricted by our ignorance but 
is also overshadowed by our knowledge We can 
see too little of the past and too much of the 
present 

We have to make a big allowance for our own 
sophistication, when we are trying to explore the 
origins and growth of discoveries and inventions, 
and neglect of this precaution is not infrequent 
In the case of pottery, for example, it is sometimes 
mam tamed that the plasticity of clay is bo obtru 
sive, and its hardening by heat so easily made 
manifest, as to place the ceramic art amongst 
those human industries that may have been de 
veloped more than once, if not over and over again 
The two essential properties of clay are obvious 
enough, given the conditions for its accidental 
hardening by fire, and both may have been dis 
covered at various periods Looking backward it 
seems evident to us that an early discoverer, look- 
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mg forward, could have deduoed from these two 
properties of clay the advantages of modelling this 
plastic stuff into the forms of vessels and baking 
them to hardness Some may think that the 
deduction was an easy one, but the ease is purely 
retrospective The potter was not a product of 
predestination The conventional theory of the 
origin of pottery through the plastering of clay on 
the walls of baskets may or may not be acceptable, 
but it is m any case a recognition of the need that 
is felt to bridge the gap between the discoveries of 
two properties of clay, and the production of an 
tarthenwaro pot The discoveries were essential, 
but it is only in the light of our own knowledge 
that pottery appears to have been an inevitable 
result 

To take another example of the hasty reasoning 
which credits anciont man with anticipatory con 
ceptions that m ouiselves are due to knowledge, 
it is sometimes suggested that there is no improba 
bility in tho idea of tho multiple ongin of the 
pyramid, Bince the observation that pdos of loose 
matenals readily assumed a comcal form must 
have been frequently made To this it may be 
answered that pyramids are not Bmall are not mado 
of loose matenals, and are not conical m form, but 
this is only a small part of tho relevant reply 
The affiliation is indeed inconceivable, since the 
evolution of a pyramid depended not only upon 
many material factors, but also upon a number of 
social and religious sequences Pyramids wore not 
preconceived as being more pleasing to the gods, 
and more elevating to the human soul, than any 
other geometrical monstrosity, noi were they 
built out of mere Euclidean bravado For such 
structures, even in their various modifications of 
material, form, and function, to appear independ¬ 
ently m Mesopotamia, Egvpt, India, Cambodia, 
Java, and America, would have called for parallel 
networks of coincidences rather than parallel chains 

Man’s Common Faculties 

The question as to the nature and importance of 
the common faculties of the human imnd—the 
components of the psyobio unity—is one which 
demands more attention than it has yet received 
from anthropologists, Bastian notwithstanding 
This is especially the case in relation to the subject 
of independent evolution For our purposes it 
would not only be needful to isolate the common 
faculties, but also to identify those which have a 
bearing on the progress of discovery and invention 
Here we should meet with the primary difficulty 
of distinguishing between an inborn human faoulty 
and a traditional or inculcated mode of thought— 
an acquired type of reaction 

Assuming we had progressed so far m tho com¬ 
parative psychology of Homo sapiens, we should 
stilTbe left with the problem of determining which 
—if any—of the common faculties are directive 
in thou nature It is not a question of deciding 
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which faculties are permissive, enabling man to 
react in a similar way to similar external stimuli, 
but of determining which of them give him the 
power, whoever and wherever he may be, to over 
nde deflecting influences Two environments may 
be similar, but only when they are the same are 
they identical, and our broad generalisations as to 
the cultural effect of surrounduigB such as deserts, 
mountains, forests, nver valleys, have a bearing 
upon the general mode of life they encourage or 
permit, and therefore upon a portion of the field 
which is open to the discoverer and inventor, but 
they ignore the differences in the details of any 
two environments of one general character, and 
it is discrepancies in detail that produce diver 
gencies in end results The human mind is very 
prone to skid on tnfles Moreover, even on the 
assumption that two similar natural environments 
are so nearly identical as to lead to similar re 
actions, under the guidance of the co mm on faculties 
of the human mind, there still remains the most 
important factor of them all^-that of the artificial 
environment in gross and in detail, which formed 
the starting point of two peoples whoso artefacts 
and general culture are compared 

Taking all these difficulties into account, we see 
that the common faculties of man, if they are to 
be powerful enough to keep his independent lines 
of progress parallel, must be of an initiating and 
controlling character If they are of such a char 
aoter, history should reveal a wealth of examples 
of their power to keep man steadily progressing on 
his course, in all grades and aspects of his culture 
But history has no such tale to tell, since it is 
merely a story of one provisional expedient follow 
mg on another 

That there are mental faculties common to all 
men is undoubted, and it was m part by the exer 
eise of suoh faculties that man secured advance 
ment Of the evolution of the human brain we 
begin to know a little, but we are not able to draw 
a line of demarcation between the innate and the 
acquired powers of its cells and tracts In both 
mind and body we inherit potentialities which 
only unfold under certain conditions For the 
development of the body wo may defino what are 
normal conditions, and they must not depart too 
widely from natural conditions, but for that of the 
mind the conditions may be almost wholly arti 
fioial Heredity provides the aptitudes, hut the 
grist is delivered through tho sense organs, and 
whilst the brain a a natural growth, the mind is 
a cultural construction Human thought is com¬ 
pilation—a rehash of the past in the present—and 
no satisfactory reoord has over been made of the 
mind of a man whose sole knowledge had been 
acquired without the tuition of his fellow men 

The brain of Later Palmolithio man appears to 
have been like our own m all essentials, and a 
Cro Magnon bom to day might become a skilled 
mechanic or an able bishop But man had no 
more need to become a mechanic than he had to 
practise as a theologian, though he drifted into 
both professions If the mental faculties that had 
survival value in the prevailing of our species were 
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also those that were active m the initiation and 
pursuit of cultural advance beyond its needs, we 
are perhaps led to the conclusion that by far the 
greater part of human culture, material and im¬ 
material alike, is an afterthought of evolution—an 
embroidering of the fabno Man was given the 
means to earn a livelihood, and found himself 
commanding and inventing luxuries In producing 
a new and cunning big brained annual with hands. 
Nature ovorshot her mark, and we are struggling 
with the consequences 

The essence of ray contention—and, of course, 
not mine alone—is that there are no oommon 
faculties of the human mind that are capable of 
overruling the vagaries of environmental and his 
tonoal compulsions, and of directing man’s progress 
in discovery and invention, m various times and 
places, along lines that are parallel Be ginning 
with the primary discoveries of early man, applied 
for material purposes, the prevailing outcome of 
his independent and opportunist reactions to the 
results of his own interference with natural 
materials and phenomena has been divergence and 
not parallelism 

Discovery and Invention 

It is obvious that discovery lies at tho root of all 
man's material activities, since he must know 
something of the everyday behaviour of material 
substances before he can apply or adapt natural 
objects to his purposes Discovery may result in 
tho development of activities in which method 
remains the essential and controlling factor, as in 
agriculture and the domestication of animals, and 
wo may then call the resulting system of techniques 
a discovery complex , or it may initiate and further 
the development of artefacts, which we may pro 
visionally call inventions Perhaps few would be 
disposed to call an agricultural system an invention, 
and the same applies to techniques of metallurgy 
or weaving If these arts are called discovery 
complexes, what term may be applied to the pro 
ducts, such as bronze and woven cloth 1 Iron 
is an element, extracted from its ores, and man 
has not reached the Btago of mventmg elements 
Bronze is an alloy of two elements, owing its first 
production to a senes of discovenos, and we can 
scarcely call it an invention We may perhaps 
best get out of the difficulty by using the term 
discovery product for all artificially extracted, 
prepared, and compounded materials which have 
no significant form imposed upon them, but are 
merely the raw materials for the future production 
of shaped artefacts 

The application of tho term ‘ invention ’ to any 
and every shaped or constructed artefact can only 
he justified on tho grounds of expedienoy, and it 
must he understood that the concession is not 
meant to embody a definition of invention as 
distinct from discovery, in the relation of these 
words to the subjective workings of the human 
mind, or even to the objective results 

The word * discovery , in its bearing on material 
culture, relates only to the subjective appreciation 
of the properties or reactions of material substances 
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or bodies, and it does not necessarily carry the 
implication of an objective exploitation of the 
knowledge gamed Only when the knowledge is 
applied to a useful purpose, more or less directly, 
for the initiation or development of a method or 
an artefact, does the discovery play a practical 
part Wo may say, therefore, that a discovery is 
a subjective event which may in many cases be 
utilised m an objoctive application, and that it is 
those applied discoveries alone that are factors m 
human progress It is therefore necessary to qualify 
the word discovery, and speak of an applied dis 
oovery, lx fore we can obtain an objective as well 
as a subjective term If we attempt to treat the 
word invention in the same way, and speak of 
apphed invention as the objootivo aspect of inven 
tion, wo realise at once that we are doing violence 
to our conception of the meaning of the word 
The word invention, in fact, unlike discovery, is 
mainly objective m its significance 

.APFLIJCD BreCOVKKIBS 

It is clear that material progress began with 
discoveries relating to materials, objects, and pheno 
mens, of natural or chance oteurrenoe, and that 
the initial value of such discoveries lay m their 
immediate practical use It may have been the 
behaviour of stones he handled that first aroused 
man’s interest in them, but the utility of individual 
stones as implements was more important to him 
than the properties which made them useful His 
generalising was unconscious, or even instinctive, 
since animals discover, though man alone invents 
The making of discoveries was not the result of a 
conscious search for means or methods to achieve 
an end Upon those which arose out of obeerva 
tion of simple natural phenomena, and of super 
ficial properties of natural materials were built up 
knowledge and experience which led man further 
and further away from his initial steps, until he 
was making discoveries about materials which 
owed their character or composition to his develop 
ment of methods of treatment 

The general conclusion to which we are forced is 
that there are no absolute criteria by means of 
which we can decide what part may have been 
played by independent discoveries in the produc¬ 
tion of similarities in human culture We are safe 
m assuming that simple primary discovones, such 
as that of the plasticity of clay, or the malleability 
of copper and gold, may or must havo been made 
more than once, but we are equally safe m assuming 
that, with every step beyond the first, an independ¬ 
ent repetition of the same sequence becomes more 
and more unlikely, and also that the more difficult 
a single discovery and the more difficult its applies 
tion, the less likely is its fruitful repetition 

Inventions 

The general recognition of the gradual character 
of the evolution of human artefacts—so obvious 
even under modem conditions—makes it un¬ 
necessary to dwell upon it There are, however, 
no accepted definitions of the kinds of develop¬ 
mental changes or modifications, viewed either 
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objectively or subjectively If the initial steps in 
the evolution of simple artefacts are due to dis¬ 
covery alone, as already suggested, we Imve to 
decide in what way suoh steps differ from those 
which can be called inventive, if difference there 
is , and also to inquire into the nature of any 
other factors that may play a part m evolution 
Moreover, if we call all artefacts inventions, there 
is no term left for single inventive steps If, for 
example, the outrigger canoe or the Chinese re¬ 
peating crossbow is an invention, what distinctive 
term can we apply to the steps by which it has 
evolved, assuming these can be identified as due 
to individual discoveries, or to true inventions, 
whatever these may be * There ib also the possi 
bdity—or the certainty—that changes may occur 
which are duo to neither discovery nor invention, 
but to some slower and more gradual process 

If we begin with implements which were amongst 
the first to achieve an individuality of their own, 
those made of stone are for many reasons the most 
convenient for our purpose We can scarcely 
doubt that accidont, perhaps often repeated, led 
to the intentional breaking of stones for the pro¬ 
duction of edged or pointed implements, which 
gradually evolved into standardised forms To 
summarise a sequence of events that arose out of 
more than one discovery, we may say that the 
first artificially shaped stone implement was due 
to the application of a discovery, and since the 
artificial shaping was a definite and decisive step, 
it may bo called a mutation Since also it was the 
first intentional conversion of a particular kind of 
natural object or material into a kind of artefact, 
it was a primary mutation From such a mutation, 
perhaps occurring more than once, developed the 
many forms of stone implements with which we 
are familiar A mutation of this or any other type is 
an abrupt and discontinuous step, contrasting with 
changes which are trivial in character and produce 
their effect by a process of summation For these 
the name of variations is appropriate 

In the shaping of the early types everyone agrees 
that forms such as hand axes and ‘ ovates ’ were 
not preoonoeived as models to be aimed at, they 
must have been the end results of a gradual pro¬ 
cess of change, in which the shapes emerged 
through an opportunist selection and imitation 
of those which were most convenient and effec¬ 
tive This was in effect a process of variation, 
casual at first but later becoming more selective 
and adaptive 

Simple stone implements are thus to be traced 
to a primary mutation, a sudden jump, followed 
by variation, a gradual process They were evolved, 
not invented to serve specific purposes Similarly, 
beginning with a primary mutation m each case, 
the fighting-stick became the club, with its im¬ 
mense variety of form , the digging stick became 
the spade, and perhaps the spear, with its deriva¬ 
tive tine arrow , the pick became the hoe and finally 
the plough, the hollow reed became the blow- 
tube Even before the more evolved implements 
of these classes had got beyond their one-piece 
character, however, other factors than variation 
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sometimes intervened That is to say, whilst the 
field of venation is that of form, it is not m ex 
elusive possession of this field 

If a primary mutation was due to one or more 
discoveries made m relation to the behaviour of 
natural objects or materials, it is not unreasonable 
to suppose that similar discoveries concerning 
artefacts may have led to other mutations As a 
hypothetical case, let us consider the origin of the 
bamboo spear thrower of New Guinea, which has 
a socket for the spear, in plaoe of the peg that is 
present on almost all other spear throwers We 
may suppose that this implement was derived from 
the ordinary type made of wood such as is in 
common use m Australia, and that the first change 
was that of translation into bamboo Tho carved 
or attached peg for the spear was at first retained, 
but during the manufacture or use of the appliance 
it would be easy for the discovery to be made that 
the bamboo rod readily supplied a natural socket 
which would serve in place of the peg for effecting 
the discharge of the spear Then followed the 
intentional construction of spear throwers with 
socket instead of peg, and we may call tho step 
—which may or may not be regarded as a pro 
gressive step—a free mutation If it happened as 
tho result of a discovery, as suggested it was free 
from any influences from other implements or 
mechanisms It is impossible to be sure that no 
such outside influence was at work but the step 
being decisive and discontinuous, it was at any rate 
a mutational step and not variational 

We may assume with somo degree of probability 
that free mutation initiated the provision of the 
foot rest on the digging stick, a grip or handle on 
the stone knife, the detaching head of tho spear to 
produoe the harpoon, the sling hafting of the flail, 
and that it was concerned m the origin of other 
types of hafting Primary mutation, followed by 
variations which led to change m form, stimulated 
by discoveries in relation to method, and often 
influenced b\ substitution, led to other discoveries 
which could be applied for the improvement of 
the form or construction of artefacts, and these 
appkod disoovenes may be called free mutations 
In this way there were produced many imple 
monts of a simple character, some having form 
alone, others showing construction and often 
mechanism 

So far we have identified no inventive foresight 
of a kind that would lead directly to the subjective 
preconception of a new or improved type of un 
piement, differing m any important respect from 
what had gone before We know, however, that 
in our own times the inventor designs his products 
in advance This is not to Bay that at somo stage 
m the evolution of material culture there was a 
sudden ohange m the mentality of man Disooveiy 
and imitation lay at the root of all his methods, 
initiated all his artefacts, and led to the appear 
anoe of free mutations, but when he had established 
a variety of artefacts that had construction as well 
as form, he began that process of transfer and 
adaptation of structural and mechanical characters 
for which I have suggested the term cross mutation 
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Theso, like the other mutations already defined, 
were abrupt and discontinuous changes which 
could not have arisen gradually by variation, 
but, unlike other mutations, they owed their 
origin to a combination of features, or an 
application of ' principles ’ which had evolved in 
independence 

The process corresponds to what Mr Henry 
Balfour has laid stress upon as hybridisation It 
is a process involving foresight in predicting the 
possibility of combination and ingenuity in effoot 
ing it A cross mutation is a true invention, a 
product of the inventive faculty, unaffected by 
discovery m its first cone eption though the inventor 
nowadays may need to make discoveries in relation 
to materials and methods before he can test the 
viability of his inventive forecast Through it all 
runs the opportunist thread that may be plainly 
seen in the historical retrospect Combinations for 
inventive purposes can only occur to the mind m 
an artificial environment in which tho two (or more) 
elements of the combination are at hand, and those 
may have been evolved in entirely different arte 
facts or contexts 

Accepting these arguments as \alid, an invention 
proper—as distinct From our loose application of 
the term to shaped and constructed artefacts m 
general—may be defined as a single mutational 
step which owi s its origin not to discovery, but to 
a combining of structures or devices already m 
existence Iho result is objectively a structural 
combination which is preceded subjectively by the 
action of the mind m recognising the advantages 
and the possibilities of tho hybridisation, and in 
thinking out the method of effecting it 

In a further treatment of the subject of mven 
tions it would have been desirable to discuss suoh 
factors as change of function change m method of 
use, substitution, and numerical mutation but 
sufficient has been said to indicate the analytical 
mothod of approach 

If we take into account all the factors involved 
m the development of artefacts oven m simple 
cases, independent evolution mvolves coincidences, 
few or many It is also clear that tho further the 
artefact from the primary mutation which began 
it, that is to say, the longer the senes of vanational 
and mutational changes that has been undergone, 
the bigger the draft on coincidence Nevertheless 
we are still unable to point to definite mutational 
ontena, and to say that it is impossible that some 
particular mutation—and especially a pnmary 
mutation —should have occurred more than onoe 
But a primary mutation is only a first step As in 
the case of discovery complexes and discovery 
products, it is necessary to consider each case on 
its ments, and endeavour to identify all the links 
in tho evolutionary chain 

The general case against identity or similarity 
by independent evolution is, however, overwhelm 
mg, as is very widely admitted at the present day, 
but to a large extent it is based on cumulative 
circumstantial evidence, sinoe there are grave 
difficulties m finding proofs that leave no loophole 
for the defenoe 
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Periodicity in Australian Weather 


1%/rtTLOROLOGISTS generally recognise that 
J.U- as the sun s radiation heats the earth s but 
face provides the energy of winds and evaporates 
the water which falls as rain so most of the vana 
taons from year to year in temperature wind and 
rainfall must be m some Way caused by variations 
of solar radiation The literature of the subject is 
immense but is mostly directed towards discover 
mg direct and simple relationships between solar 
radiation especially as represented by Wolf s sun 
spot numbers on one hand and terrestrial weather 
on the other hand With a few isolated exoep 
turns however these efforts have met with little 
success probably because a simple direct connexion 
rarely exists the solar changes working rather 
through oomplex changes m the atmospheric 
circulation In a recent paper * Dr E Kidson 
approaches the problem as it affects Australia by 
studying the variations in the tracks and intensities 
of tho moving anticyclones which traverse the 
Country from west to east The data employed 
were extracted from the Australian daily weather 
charts (usually including New 7ealand) for the 
years from 1887 onwards they are expressed in 
various ways including the average latitude of the 
centres m different longitudes the annual range 
m the latitude of the centres the intensity and the 
rate of travel all of which give fairly concordant 
results 

Tho most obvious periodicity m these data is not 
the sunspot cycle of eleven years but a shorter one 
of only eighteen months Ihe effect is not large— 
the range between the most northerly and tho most 
southerly positions of tho average tracks is only one 
or two degrees of latitude—and the ilata require 
smoothing to bring out the pci iodic lty but from an 
inspection of the urmmoothed figures it is probably 
real The author believes it to be of terrestrial 
origin and he writes An eighteen months period 
in terrestrial phenomena may at first sight appear 
unnatural but it is a jk nod between a season in one 


hemisphere and the next but one of the same kind 
m the opposite hemisphere This suggests an 
oscillation between the hemispheres which would be 
of quite a natural type 

Now one of the most striking features of Australian 
meteorology is a three year cycle m the pressure of 
Darwin which is the basis of long range foreoasts 
of rainfall in Java A similar periodicity is widely 
distnbuted in other parts of the worla and the 
author suggests that this is really the same eighteen 
month penodicrty of the circulation which having 
opposite effects according as its maximum falls in 
summer or winter actually appears as a three year 
oyole This would account for the frequency with 
which the latter is interrupted by a secondary 
maximum Moreover this apparent three year 
cycle at Darwin is not constant but breaks down 
from time to tune These breaks are all near Bun 
spot maxima and this suggests that the cycle is 
controlled by solar variations and so kept in step 
with the eleven year sunspot oyole So we arrive 
at a mechanism m which seasonal changes a 
natural oscillation of the earth s atmosphere and 
solar control all combine to produce oomplex 
variations of weather 

The second half of tho paper is devoted to tho 
effect of the sunspot oyole in tho rainfall of Australia 
The rainfall data are grouped into distnota and the 
annual totals for each district are then combined 
to obtain tho average variation during an eleven 
year cycle Ihe curves produced in this way are 
mostly very irregular ana are smoothed over three 
vears This is legitimate as a graphical process 
but the high correlation coefficients which the 
author obtains between these much smoothed ram 
fall data and the sunspot figures similarly smoothed 
can havo little significance and the arguments 
which he bases on them correspondingly bttle 
weight The deduotion of the eighteen months 
cycle rests on surer ground though the question 
whether this or the well established thiee year 
cycle is the real primary oscillation seems to need 
further consideration C L P B 


Obituary 


Db H R H Hall 

Y the premature and sudden death < n Oct 11 
of Dr H K H Hall the British Museum lr sea 
one f its m at active and distinguished Keepers 
and a large c lrcle of c illeagucs and friends a genial 

K rous and wholesome personality Hall was 
on &ept JO 1873 educated at Merchant 
Taj lore School and St John s College Oxford and 
appointed to the Department of Egyptian and 
Assyrian Antiquities in 1890 during the long 
keepers!)ip of Sir F Wallis Budge He was pro 
moted Assistant Keeper m 1919 and succeeded his 
old chief as Keeper in 1924 
Halls father was an artist and the dedication 
of Halls first book The Oldest Civilisation of 
Greece (1901) acknowledged and exemplified a 
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verj real debt in its keen appreciation of tho 
beauties as well as the scientific interest of that 
A<gean culture which he was one of the first to 
pc pulansc m Groat Britain even before tho Cretan 
material was available To this culture though it 
lay only on the outskirts of his professional studies 
he recurred often and lovingly m his Aegean 
Archaeology (1915) and his Rhind Lectures of 
1923 pnbushed in 1928 as The Civilisation of 
Greece m the Bronze Age with a wealth of illuatra 
tion which testified to his mature artistic judgment 
kor as he wrote characteristically the plan of 
each lecture as delivered was to explain the pic 
tures At need he would come back to Oxford 
after his Museum day to explain pictures on 
this favourite theme Yet this was only one of 
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many personal interests, ranging from Dutch pio 
tores to army buttons, wherein Hall s exuberant 
boyish vitahty found expression For him, as for 
Stevenson s happy child, the world was so full of 
a number of things ” 

Meanwhile, in tne Museum, Hall rapidly mastered 
the difficult technique of both sides of his depart 
ment, Egyptian and Assyrian He published mero 
glyphio texts, Coptio and Greek documents almost 
as difficult, scarabs combining linguistics and his 
tonoal with artistic problems, early metal castings 
from A1 ’Ubaid, and the monumental architecture 
of Dair el Bah an A great museum’s exhibition 
galleries rightly reflect the personality and outlook 
of its keepers, m liaison between the advance of 
loanung and the broadening interests of its popular 
visitors Certainly, with his keen eye for colour and 
modelling, and his strong historical sense of per 
spective, Hall left appreciably brighter as well as 
more intelligible those halls along which, swinging 
his keys, you met him striding as if over downland 

It was Hall s good fortune—as well as due to his 
quality—that ho was one of the first assistants m 
the British Museum to be allowed, and later sent to 
take part m excavation abroad a practice now 
well established, and amply justified by its effects 
as the recent Royal Commission has testified 
Hall s first campaigns wore with the Egypt Explora 
tion J und at Dair el Bahari (1903 7) and at Abydos 
(1910), under the veteran Edouard Naville and 
with Prof T F Peet in the party At Abydos ho 
< xc avated again in 1925 The War brought him in 
time, like other archaeologists to the countnes he 
moRt needed to visit as a captain in political service 
in Mesopotamia and as soon as circumstani t s per 
nutted he organised the great sent s of excavations 
which the Museum has conducted jointly with the 
University of Pennsylvania at Ur and in its neigh 
bourhood and himself discovered and brought home 
the wonderful early statues and relief work m 
copper from Tell al Ubaid published m the first 


instalment of Ur Excavations ” (1929) As re 
sponsible Keeper after 1924 he was no longer able 
to conduct this field work but the successes of 
Mr 0 L Woolley and his colleagues owe muoh to 
his vigorous methodical, and tactful conduct of 
the home front 

Probably Hall s best known book was an 
* Ancient History of the Near East ’ , first published 
in 1912 It was the first handbook of the kind m 
English, since the dayB of Rawhnson, and is in its 
seventh edition the soundness of its conception and 
workmanship is attested by the very small amount 
of remodelling whioh it has needed, in a period of 
rapid, multifarious dwoovery Without attempt at 
fine writing Hall tells his story as of a living world 
with a historian a training the museum man s gift 
of easy reference to required fact, and the broad 
humanity and common sense characteristic of all 
he said and did That indeed is what his Trustees, 
other learned institutions and the Government 
valued in him increasingly and his untimely death 
followed over exertion as their representative at a 
senes of important conferences abroad 

J L M 


Wh rogret to announce the following deaths 
Prof Adolf Engler formerly Director of the Botanio 
Garden and Museum at Berlin Dalilem and joint 
author with Prantl of Die Natuihohon Pflaozen 
famihen on Oct 10, agod oighty six years 
Col J W Gifford a pionur m the use in Great 
Bntam of X ray photogiaphy who also contributed 
to the improvement of telescopic lenses on Oct 27 
aged seventy four years 

Mr J E Purvis ot Corpus Chnsti College Gam 
bridge who had bet n Umveisity lecturer in chemistry 
and physics as applied to pievmtive medicine since 
1909 on Nov 1 

Mr B B Woodward an oi lginal m< mis i and past 
president of tho Maku olf gical (society of T ondon 
formerly hbraiian of tho British Musum (Natural 
History) on Oct 27 aged seventy seven years 


News and Views 


The Rule lecture delivered by Sir James Joans 
at Cambndge on Tuesday last on The Mysterious 
C m\ eise was marked by tho clarity and suggestive 
ness to whiih wt have giown accustomed in his 
welcome uttcianccs Starting with tho conception of 
mankind as thi product of an accident in a univeise 
the main couiho of whic h was quite othu than towards 
the production of human life he reviewed tho sui 
cessive ideas which those chance cieatuies have held 
of the univeise outside themselves He enumerated 
thiee stages represented by an anthropomorphic 
a mechanical, and a mathematical view of the 
nature of tho leality behind phenomena The last 
of these lias lately been mttoduced by the advance 
of physics and Sir James legards it as a far closer 
approximation than its predecessors to the ultimate 
reality with which however we are not yet in con 
tact Ho made no attempt to evade issues which 
are the subjects of acute differences of opinion We 
discover , he said that the universe shows evidence 
of a designing or controlling power that has some 
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thing m common with om own mdi\ i lual minds— 
not so fai as we have discovero 1 emotion morality 
or aesthetic appreciation but tho tendency to think 
in the way which tor want of a bettor word we 
describe as mathematical Hus conccj t of the 

universo as a woild of j un th u^lit he went on 

implies of couise that the final truth about a 
phenomenon resides in tho mathematical d scnption 
of it so long as there is no impeifection in this 
our knowledge of the phenomenon is c omplete 

To Sir James Jeans as rather less tentatively— 
to Sir Arthui I ddington the recent developments ot 
physics seem to tide out determinism from the course 
of Nature Hie old soience had confidently pro 
claimed that Nature could follow only one road, 
the road which was mapped out from the beginning 
of time to its end by the continuous chain of cause 
and effect, state A. was inevitably succeeded by 
state B The new scienoe can specify the 
relative probabilities of states B 0 and D But, 
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juat because it has to speak in terms of probabilities, 
it cannot predict with certainty which state will 
follow which Sir James Jeans's views will not 
meet with general acceptance, and indeed it was one 
of Uie merits of the lecture that it was provocative 
of far more thought than it expressed While it may 
be true that physics has led to a mathematical con 
ception of Nature, it may well be asked whethei it 
could possibly do anything else The mechanical 
view which has been displaced was itself fundament 
ally mathematical, and the ‘ displacement ’ is m 
reality loss a substitution than a puiification We 
may well ask whether wo are justified in concluding 
that a mathematical description of a phenomenon is 
a complete one when our means of investigation could 
scarcely yield anything more How could an aesthetic 
description, for example, supposing it to be possible, 
be given by the methods of physios f 

Sib Jambs Jeans dealt briefly with this point, but 
his remarks will probably not give universal satis 
faction Incidentally, we may note also that the 
view he advances is not altogethei a modem one 
it was not, in fact unknown to the ancient (.rooks, 
to whom the universe was a problem in geometry 
“ The Creator , says Plato—of whoso ideas in 
another connexion Sir James Jeans made a striking 
application piactises goometiy eternally ’ The 
bearing of the new phybics on the problem of deter 
tninism, too, is perhaps not so simple as it appears 
It is not sufficiently emphasised nowadays that the 
departure from strict causality exists, if at all only 
in a purely conceptual world which, by its own 
innate roquiremi nts, can never possibly be obsei veil 
The determinism of Nature is not removed but merely 
reinterpreted, and the wholo question is gi\en an 
illusory beating on the problems of philosophy and 
religion by the employment of the word piobability 
m a different sense from that m which it is generally 
understood bir James s lecture will serve a more 
than useful purpose if it bet omen the means of drag 
gmg these questions out of the confusion in which 
they arc now dieply irameibed into the air of clear 
thought 

Whatevbb his political creed, no one familiar with 
the scientific work done by the dyestuffs industry m 
Great Britain could fail to be moved to uneasiness by 
the impending lapse of the Dyestuffs (Import Regula 
tion) Act The safeguarding of this new and virile 
national industry is not a matter merely of economio 
importance, although from this point of view and m 
relation to the volume of employment it is senous 
enough Tho question, however, of the continuance 
of the protection is one which ought not to be regarded 
as necessarily being subject to the same mode of 
approaoh, or debated on the same political principles, 
as may fairly be applied to the general case of tariffs 
versus free trade It has to be remembered that 
there are bound up with the'fortunes of this branch 
of our ohemioal industry wide and senous prob 
tens of national sdtQtifio development in directions 
whioh lead far from the immediate interests of the 
oolour industry 
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Thh Institute of Chemistry of Great Britain and 
Ireland has reoently published a statement referring 
to the influence of the Dyestuffs Act during the past 
ten years on the education of Bntish chemists and 
on the progress of research in industry During this 
penod of assistance, the laboratories maintained by 
the dyestuffs industry m Great Britain have followed 
the example of those established long ago in Ger 
many, by serving as the focus of research and de¬ 
velopment not only in the extending range of ooal 
tar produots but also generally in the domain of 
applied organic chomistry This most desirable move 
ment has called into being an adequate corpus of 
skillod chemists and technologists, and the protection 
afforded to the industry has encouraged the provision of 
substantial facilities for instruction and research In 
short, good progress has been made along sound lines 
towards the re establishment, on an independent 
footing, of our coal tar oolour industry, the future 
both of the industry and of organic ohemistry m Great 
Bntam would, however, be jeopardised if the Act 
were allowed to expire foithwith 

It is announced that the Nobel Prize for Medicine 
for 1930 has been awarded to Dr Karl Landatemer, 
of tho Rockefeller Institute for Medical Research, 
New York Dr Landstemer was bom m Vienna m 
1868, and was educated at the University of Vienna, 
where he becamo piofeeaor of pathological anatomy 
in 1909, holding thiB chair until 1019, and becoming 
attached to the Rockefeller Institute in 1922 His 
published work includes studies on tho virus of fowl 
plague and on infantile paralysis In immunology, he 
has devoted much attention to the chaiactors and 
individual differences of human blood as regards blood 
groups, corpuscular agglutinins and agglutinogens, and 
their inheritance, and to the serological pioporties of 
the blood of the anthropoid ajies He has also pub 
lislied investigations on the formation of bacteriolytic 
immune bodies coll antigens and specificity and Bero 
logical specifioity and chemical constitution 

Or the many pioneers of tho steamboat to Henry 
Bell—the centenary of whoso death falls on Nov 14 — 
belongs the distinction of inaugurating steam naviga 
tion m the Old World, just as to Robert Fulton belongs 
the honour of inaugurating steam navigation in the 
Now World 1 itch, Rumaey, Miller, btevens, and 
Symington had all achieved a ceitain amount of 
success with their experimental boats, but it is with 
the passages of Fulton s Clermont on the Hudson in 
1807 and of Bells Comet on the Clyde in 1812 that 
the history of the steamboat as a regular means of 
transport begins Neither Fulton nor Bell were 
the originators of steam propulsion , neither of them 
constructed either the hulls or the machinery of 
their boats, neither of them introduced any improve 
ment m steam engines or boilers, but it was to their 
imagination, confidence, and courage rather than 
to their mechanical ingenuity that they owed their 
achievements Of the two, Fulton undoubtedly 
possessed m a greater degree the qualities requisite 
to a great pioneer, but our debt to Bell is not lessened 
thereby 
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Bxu. was bom in the Old Torphiohen Parish Mill, 
Linlithgow, on April 4, 1767, and died at Helensburgh 
on Nov 14, 1830 Brought up as a mochanic, he had 
worked under Rennie in London and had been the 
partner of a builder in Glasgow befoie settling m 1808 
m Helensburgh At this place he was propru tor of 
the Baths Inn, and it was for conveying customeis 
between Helensburgh and Glasgow that the Comet 
was built Laid down m October 1811, at Port 
Glasgow, the vessel was launched on July 24 1812, 
and began running during the following month 
Seven months later she found heisolf with a i ival, and 
in 1813 no fewer than five steamboats were afloat 
on the Clyde These provod superior to the Comet 
which Bell tried for a timo on the 1 orth and then on 
the went coast of S< otland, until on the afternoon of 
Doc IS 1820, she was caught by the tide and last 
ashore off ( nnan, and bioke in halves The forward 
j>art holding 1 1 gethei, the engine was salved and to 
day stands m the Sc tenoe Museum, South Kensington 
In spite of his efforts. Bell a fortunes never roso high, 
and duung the lattei part of his life he was given a 
giant by the Government and an annuity by the 
Trustees of the River Clyde At his death ho was 
buried in the pansh churchyard at Rhu, near Helens 
burgh, and many yeais later the famous shipbuilder 
Robert Napier erected his statue theie A granite 
obelisk to Bell s memoiy was also set up on the front 
at HeUnsbuigh, while another memorial at Bowling 
recalls his services to thoso who have occasion to pass 
up and down the most important shipbuilding nver 
in the world 

A hx no no earthquake occurred on the morning of 
Oct 30 along the sc a < oast of thn province of the 
Marches in Italy The epicentre was ptobably 
submarine and dose to the small town of Semgallia 
(near Ancona), wheie one third of the buildings were 
destroyed, another third seriously mjuied and ten 
peisons lost their lives Slight shocks wore felt at 
Trieste (142 miles from Semgallia), Padua (145 miles), 
and Naples (196 miles), bo that the area disturbed 
may hnvo contained so much as 120 000 square 
miles, a lather unusual size for an Italian oaithquako 
Sea waves are said to have swept the adjoining 
shores and damaged some of the quays, indicating, 
if the report is correct, that there was some displaci 
ment at the epicentre The Kew scismogiaphs 
refolded tin earthquake of moderate intensity at 
7 h 16 m 7s,GMT All along the coast of the 
province of the Mai dies there are, accoi ding to 
Dr M Baiatta, a numlier of minor seismic zones 
benigallia lay within the meuoseismal aieas of the 
destructive earthquakes of Rimini in 1672 anil 
Ancona m 1690, but the earthquake that bears the 
closest relation to the recent shook is the Semgallia 
earthquake of Sept 21, 1897, by which nearly all 
the buildings m the town were more or lees damaged 
The epicentre was probably a few miles off the coast 
at Semgallia, and the disturbed aiea about 175,000 
square miles 

Fob some years past, there has been a wish on the 
part of some of the inhabitants of Bournemouth to 
establish there a natural history museum ,In 1912, 
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Sir Ray Lankester addressed a pubho meeting upon 
this matter, and reoently, Mr J B Calkin, of Bourne 
mouth, has boon instrumental m again urging the 
need for such an institution A letter signed by a 
numlier of influential citirenH lias been forwarded to 
the mayor but it was felt that this should receive 
support of a more publu nature and an invitation 
was sent to Mr Reid Moir, prtsident of the Ipswich 
Museum, to address the Bournemouth Rotary Club 
upon the question The meeting was held on Oct 28, 
and was fully representative of the scientific and 
municipal life of Bournemouth Mr Reid Mon, after 
outlining the grout nchness ot the area from the 
geological archaeological and other pomts of view, 
remarked that a vast mass of important material has 
already left the district and that this regrettablo 
process will continue until a ptoperly equippod 
museum is in existence to rec eive it He urged the 
necessity of such prevision, and suggested that in its 
initial stages, the museum should be of a more oi 
less local character Mr Reirl Moir also stressed the 
ever growing impoitance of museums m national 
education and outlined tho nature and value of a 
modem museum of natural histoiy He emphasised 
the need for erecting the building on a site where 
expansion can take place and tho expectation that 
large numbers of visitors to Bournemouth would bo 
attracted to the museum Judging from tho supjiort 
given to tho proposal at the meeting, it is hoped that, 
before long this progressive town will possess an 
adequate and up to date exhibition of objects of 
natural histoiy 

Most towns of considerable size havo their occasional 
t xhibitions to illustrate and commend the use of gas, 
the use of electricity, developments in domestic 
utensils, and so on, but few contemplate an exhibi 
tion to illustrate the wonders of science, os Hastings 
has done in recent years (Naiikp, Oct 25, p 658) 
Of course, the practical exhibitions are backed by the 
hope of ultimate financial gam, whilo tho wonders ot 
science are fortunate to tseape without financial loss, 
but nevertheless it is a little disturbing to think that 
the men of commerce are mote determined to pros 
elytise the people for a matoiial end than tho men 
of science geneially are for a spiritual I he attempt 
at Hastings to interest the people in sc icnce and add 
to their knowledge by means of a temporary Science 
Exhibition, accompnniod by demonstrations, scienoe 
talks, and formal lectures, is therefore to be enoour 
aged buch mi exhibition can be planned in detail and 
earned out onl> by scientific men, but the organtsa 
tion and the flnanoial arrangements must bo m the 
hands of a mumcqial or othor authonty, capable of 
looking beyond the monetary bnlanc e sheet to the 
educational benefits wlueh follow Go operation be 
tween municipalities, museums, and teaching rnstitu 
tions to this end should be readily obtained, and we 
trust that other towns may follow tho load which 
Hastings has given in introducing to the pubho some 
of the wonders of scienoo 

An exhibition illustrating the utilisation of photo¬ 
graphy in astronomy, arranged by the Royal Photo¬ 
graphic Society of Great Britain, is being held at 
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the Society’s rooms, 36 Russell Square, W C 1, on 
Nov 4-29 The exhibition is the second of a senes 
planned by the Society to illustrate the usee of photo 
graphy m the service of man Tho Society is to be 
congratulated on having secuied a comprehensive 
senes of photographs representing the work of observa 
tones and of individual astronomers not only in Croat 
Britain but also in Canada, Egypt, France Germany, 
India, South Africa, and the United States The 
increasing application of photography to astionomic&l 
observations during tho last fifty years has been 1 ich in 
results to on oxtent almost untmagmed and theta is 
ample ovidence of this m the foiu hundred items of the 
exhibition Ihe number of oxhibits requmng technical 
discernment for their full appreciation, such as solar 
and stellar spectra, is m reasonable proportion and m 
many cases where the subject undei illustration is not 
obvious, simple descriptions have been appended The 
exhibition is worth tareful inspection for more than 
one reason In several instances exhibits have been 
arranged to present some elementary fact of astro 
nomical observation—the sun « rotation the rapid 
changes of solai piommtnr os the c hanging appi a ranee 
of tho sui face of Jupitor with the shadow of a satellite 
—whilst the latest dis< ovoi y pertaining to tho solar 
system is shown by a photograph of the planet Pluto 

A few photogiaphs of histone al interest liave been 
include<1 in the Exhibition of Astionnmical Photo 
graphy to show tho march of progress, one views with 
respect tho leaults aolnevod by those oaily workers 
who used a wot plate or a recently invented dry 
plate with what would now bo consult ud limited 
telescopic equipment Concerning the woalth of recent 
work repiesentod—it would be invidious hero to par 
ticulanse—astronomers havesontof then best results, 
and one cannot fail to be impressed with their spec 
taoular totord of many of tho grandest aspects of 
the heavens known to man In oonnexion with the 
exhibition, Prof H Dingle will deliver a lecture on 

Spectrum Photography * , on Nov 17, and Mr J II 
Reynolds will give ‘ A Talk on the Slides and t ilms in 
the Exhibition”, on Nov 24 The Exhibition is open 
free to visitors b< twoen 10 a it and 5 pm on each day, 
exoept on bundays No tickets are required for tho 
above leotuies at 7 p m 

On Friday, Oct 31, a public lecture on High 
Pressure Reactions ” was delivered lx fore tho lnstitu 
tion of Chemical Engineers by Prof W A Bono 
Prof Bone dealt briefly with the historical events 
leading up to an understanding of the rfilo played by 
pressure in gas reactions Within a pei lod of less than 
fifty years hay been included the first recorded syn 
thesis of amragpia from its elements b> the agency of 
a catalyst, the statement of tho principle of mobile 
equilibrium, and the classical work of Haber and his col 
laborators upon equilibrium in an ammonia nitrogen 
hydrogen system A more recent development has 
been the synthesis of various organic compounds from 
water gas by the employment of suitable catalysts and 
high pressure, which has opened up a wide field for 
future exploration lhe variety and complexity of 
thftt9 Jtyew processes, however, require muoh system* 
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atio and fun d amental reeearoh before a dear under¬ 
standing of their mechanism is obtained One of 
the difficulties encountered m high pressure gas re¬ 
actions is the lack of reliable fundamental data on 
the physical properties of gases No more useful 
link could be undertaken at present than a compre¬ 
hensive deteimmation or re determination of such 
data as the compressibility of gases and of mixtuies 
of gases and the effect of pressure on viscosity, di 
electric strength, solubility, and thermal conductivity 
Although such work falls within the scope of a high 
pressure gas research laboratory rather than of a woiks 
routine laboratory, the cost of equipping and main¬ 
taining such a laboiatory has hitherto piovod an in 
superablo bainor Some threo years ago, howevei a 
completo high pressure gas research laboratory was 
established in the Depaitmonl of Chemical Technology 
at tho Imperial College of Science and work has been 
commenced on a number of physical pioblems directly 
connected with high pressure reactions Prof Bone s 
lecture will apjieai m full in the Transactions of tho 
Institution of C hemical Engineers vol 8 

Tub Butish School of Archtcologj in Egypt has 
found recently in the Wadi Gaza, and its tributary 
valleys in Southern Palestine a vei> important senes 
of flint implements of Lower Paleolithic types These 
s[iecimens which weio described hy Mi Reid Mon 
at a meeting of the Royal Anthropological Institute 
on Oct 28 can be divided into two sharply defined 
groups the oldest compnsing coarsely flaked rostro 
connate implements lostroid hand axes choppers, 
and points There is no doubt that these speci 
mens in their method of evolution forms and tecli 
in quo are comparable with others found in East 
Anglia and elsowhero, and known to be of Early 
Pleistocene date Ihe latter implements exhibit 
usually Btnation and abrasion by n e action, while 
the Palestinian examples, which have not yet been 
discovered in situ in any anoiont deposit, show mam 
fobl Bigns of collisions with other stones in rapid 
movement It is supposed that tho ice sheets present 
farther north weie represented m Palestine by exten 
sive snowhelds, which, on melting gave ns© to wide 
spread floods, and the abiasion of any implements 
exposed to such conditions 

Ihe second group of Palestinian specimens de 
sen bed by Mr Reid Moir differs very markedly from 
tho first—as they are quite unabraded, and comprise 
beautifully made hand axes of Late Acheulean types 
home of these implements have been found »n situ 
beneath a considerable depth of sand at bherah It 
is evident that both the archaic and the later groups 
of specimens from Palestine were made each by a 
diffpi ing technique and upon a highly specialised 
plan further, it can be demonstrated that a precisely 
similar method of implement making was in vogue 
in England, Africa, and India in remote times It 
seems necessary to suppose that centres of dispersal 
of cultures existed in prehistono tunes, as it is not a 
reasonable supposition that a race of people living, 
for example, m Palestine would, by coincidence, 
proceed to make their flint implements on the same 
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complex plan aa that adopted by another race in 
En gland or India The existence of these world wide 
oultures in the Lower Palteohthio epoch appears to 
imply that the human race was even then more 
highly organised than has been hitherto supposed, and 
that very extended peno<ia of time were mvolved in 
the spread of certain ‘ fashions ” in implement 
making over such wide areas of the globe 

IK Engineering ioi Oot 31 is an lllustiated account 
of the dosing of the arch span of the great Sydney 
Harbour Bndge in August and September Ihe 
span, which is 1650 ft between tho main supports, 
has been erected as two cantilevers from either side, 
each cantilever being supported by 128 stool wire 
cables connected to the top chord at the end of eac h 
end post, and earned down to tho solid rock through a 
tunnel 120 ft doep The steel work has been put into 
position by creeper cranes, each 605 tons in weight, 
travelling on the tojis of the half arches Thera aie 
fourteen panels in each half span, ami when thirteen 
and a half of those had boon completed the total pull 
on the cables was 27,440 tons When suffii icntly far 
advanced for joining both upper and low< r choids 
the load was lessoned on the cables one by one by 
moons of hydraulic jacks Included in the article are 
photographs of tho forged steel saddles with then 
alignment pins foi the bottom choids, and the jacking 
arrangements by which the collect oompieSMion was 
obtained in the upper (holds The foicing apait of 
these choids was done by means of four hydraulic 
jacks of nickel steel each of 960 tons capacity 

At the invitation of tho Ministry of Agra ulture and 
Fisheries, three committees of the International Coun 
cil for tho Exploration of the boa mot at tho h isheries 
Laboratory, Lowestoft, during the first week in 
Novembei Several foreign delegates and experts wero 
present, and the president of tho Council, Mr H Q 
Maurice, presided over the meeting of the Executive 
Committee, or Bureau Ihe other two committees 
dealt respectively with the plaice and the herring It 
has long been known, os tho result of marking expert 
menta, that small plaice transported from tho over 
crowded grounds on the Continental coast to the 
Dogger Bank will grow very much faster on this 
famous fashing ground, and the Council dt cided at 
the last meeting that the possibility of canymg out 
such transplantation on a large scale should be very 
carefully examined A committee has therefore been 
constituted to study the financial aspects of the 
question and to decide, if possible whether the trans 
plantation of, say, one million plaice can reasonably 
be expected to yield a commoroial profit Tho com 
mittee on the herring mcludes in its membership the 
principal experts from all countries bordering on the 
North Sea It is engaged principally on technical 
questions, its mam task being to secure uniformity 
and standardisation of methods of research and closer 
oo operation m the study of the herring A scheme 
was presented by the English fishery workers for a 
more detailod study of the herring m the southern 
North Sea, with the view of rendering more exact the 
predictions of tho great Last Anglian herring fishery, 
which have already been made with some sqocess 
No 3184, Vol 126] 


A SoiENTmo Advisory Committee on Medical 
Administration and Investigation has been appointed 
by the Becietary of State for Scotland to assist the 
Depaitment of Health for Scotland m applying the 
results of scientific research to the details of public 
health administration and in promoting such medical 
investigations as come within the sphere of the Depart 
ment oi of the local authorities in Scotland The 
members of tho Committee an*- Dr Alexander 
Bowman Scientific Sujionntendont, Marine Labora 
tory of the I ishery Board for Scotland , Prof C H 
Browmng professor of bacteriology, University of 
Glasgow Pi of E P Cathcart, profi ssor of physiology, 
Umvorsity of Glasgow Prol i A E (_ tew, professor 
of animal gcnotioa Univeisity of Edmbuigh, and 
Duector of Animal Bieodmg Reseaich Depaitment, 
bn Walter M blotcboi Sucntaiy to the Medual 
Rosoarch Council Sn Robot Greig Soretary, 
Depaitment of Ague ulture for Scotland Mr John 
Tefiiey Secutaiy, Department of Health tor boot 
land Dr J Parlane Kinloch Chief Modual Officer, 
Department of Hoalth for boot land , Dr A S M 
Macgrcgoi, Medical Offlcoi of Hoalth Glasgow, 
Prof 1 J Maekio, professor of bactonology liruvor 
sity of Ldinbuigh , Piof I I R Maoleod pi oft ssor 
of physiology, University of Abi ideen , Prof Robert 
Muir, professor of path dogy, Univeisity of Glasgow , 
Dr J B Orr, Directoi of tho Rowott Institute for 
Rosoaich in Animal Nutrition Abeidoon and Piof 
W J lulloch, professoi of bactonology. University 
of St Andrews Di Pailam Kinlocli is chairman, 
and Mi George Wallati of the Di part moil t of Health 
for Scotland, is socrctary of tin committee 

It is announced in tho Museums Journal for Oi tober 
that the Carnegie Trustees are now prepared to receive 
applications for grants from small museums ad 
ministered by public authorities, under the following 
conditions, which will bo strictly observed (1) Tho 
grants will not exceed £250 to any one museum (2) 
The museum authorities must show that tlioy are 
prepared to adopt some definite policy and aie re 
organising their institution on the lines recommended 
by bir Henry Miors in his 1928 Report to the liusteea 
1 hey must also show that they aro propai ed to provide 
an adequate annuat rovonuo for the upkeep of the 
institute under the now policy (3) The grants aro to 
be confined to towns with botwoon 10,000 and 70,000 
inhabitants They will be given in respect of capital 
expenditure only on the £ for £ basis They will not 
be available for the erection or structural alteration 
of buildings, or for ordinary currant expenditure 
They aro to be expended on special outlays (for 
example, purchase of cases, employment of temporary- 
staff) m connexion with the reorganisation schemes 
m rospoct of which they are sanctioned (4) Each 
museum applying must have, or be prepared to appoint, 
a competent curator Applications should be ad 
dressed m the first instance to the Secretary, Carnegie 
United Kingdom Trust, Comely Park House, Dun¬ 
fermline, Fife, Scotland 

Thb Australian Museum Magazine, a quarterly 
edited by Dr Charles Anderson, an Orcadian by birth, 
1 manages well to strike the balance between pure 
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science and popular reading But the July September 
number especially internets us, apart from its articles 
by the evidences it oontams of the activity of the 
Australian Museum Notices on the covers direct 
attention to new series of postcards illustrating in four 
colour process typical beasts and birds of Australia 
other notices aie attractive invitations to speciul 
exhibits m the Museum and to a senes of popular 
scientific lectures *n which the subject* dealt with 
will be presented in aolear lucid non ten hnicul manner 
making known many unfamiliar facts concerning 
Nature and her ways finally the telephone exten 
sion number of oach specialist on the staff is givon 
and visitors are invited to apply for information when 
they will rooeive every attention from Museum 
officials these are excellent methods of making 
the public feel that the Australian Museum exists for 
their service and so of obtaining the widest pubhc 
assistance and support Museum officials in Groat 
Britain perform the same services but it is well that 
the publio should be reminded so frankly of the 
willingness of the museums to help ui the spread of 
scientific knowledge 

Imt Leicester I iterary and Philosophical Society 
with a membership of more than three hundred 
performs useful service to science in airanging a 
senes of lectures on scientific (as well as literary) 
subjects delivered by exjierts In addition to these 
general lectures more specialised meetings bring 
together members interested in paiticular branches 
of scientific work The Iranmctwns for 1929 30 
(vol 31) contain reports of these sections aiul an 
interesting address by the president Mr T Kingdom 
on Iho Minor Legacies of Greece in which he 
reviews bnefly the eontnbuticns to knowledge inado 
by soino outstanding men of science among the 
ancient (.reeks Unfortunately the statement of 
aocounts shows a deficit of 110 on the year s working 
but since there appears to bo no entry for interest 
on War btock and deposit account there may be a 
hidden reserve to meet part of the loss The bociety 
deserves more local support and the projected 
meeting of the British Association in Leicester in 
1933 should give a fillip to its aims and to its member 
ship 

Mani highly qualified tianslators have now been 
enrolled on the Aslib Panel of I xjieit Translators (see 
Natl rf June 28 p 984) More than tliuty languages 
are represented from Arabic to Urdi but the great 
value of the service offered by this scheme is that the 
members of the Panol possess that exjiert knowledge 
of special subjects without which tiustworthy trims 
lations c annot be made The range of subjects covered 
by the Panel is wide Especially stiong in pure and 
applied science medieine chemistry, engineering etc 
it includes also mtn and women exjierienced in law, 
industry commerce and many other branches of know 
ledge Particulars of tho scheme may be obtained 
from the Association of Special Libraries and Informa 
turn Bureaux, 20 Bedford Square London W C 1 

Ik the article entitled African Ethnology and 
AJtihteology ” in Nature of Nov 1, p 707, para 
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graph 2 it is stated that associated with the pottery 
of stone age cultures in Konya were tools of a 
Moustonan type This phrase should read tools 
of IJppei Kenya Aungnaeian type Mr L b B 
l^eakey informs us that the Upper Kenya Mous 
tenon is contemporary with the Upper Kenya 
Aungnaeian but is not associated with even crude 
potteiy 

The Year Book of the ( ommonwealth of Australia 
of which the issue for 1929 has now appeared (Com 
monwealth Bureau of Census and Statistics, 5« ) is 
more than a statistical record of the country Ihere 
are many dcecnptive article* of considerable value, 
such as those on various aspects of agnculture and 
mineral wealth and that on the structure and scent ry 
of the federal capital temtory In several sections 
parallel figures for other countnes add to the value 
of the statistics The volumo now runs to more than 
a thousand pages 

Part II (Civil Tables) of The Registrar General s 
Statistical Review 1929 has just boon published 
at tlie ieduced price of is (London HM btationery 
Offico) The estimated population (in thousands) of 
Groat Bntain and Ireland was 48 084 Compared 
with 1928 Fngland and Wales show an increase of 0 32 
per cent Scotland and tho 1 rish 1 ree State dot roascs of 
0 18 and 0 20 per cent reflectively while Northern 
Ireland remains stationary Statistical data coil 
owning marriages and divorces passenger movements 
baths and electors are mein led in the volume 

Messrs W and It Moyle Ltd 119 Charing Lioss 
Road W C 2 lisve recently issuod a catalogue of 
nearly 700 second hand works relating to scientific 
subjects which should be of interest to many readers 

of N VT.UHK 

Apfi ic at ions aic invited for the following appoint 
ments on or before tho dates montioued A lecturer 
in engineering at t he Gape Tec hnical C ollege—Ghalmei h 
and Guthne (Merchants) Ltd 9 Idol Lane ECS 
(Nov 17) An assistant bactenologut in the Public 
Health Laboratory of the County Co uni il of the West 
Riding of Yoikslnrc—The ( lerk of the County C ouncil 
( ounty Hall M akifield (Nov 17) A junior research 
assistant in the High Pressure Research Laboratories 
of the Impel lal College of Science and Technology— 
Ihe Registrar Imperial (olloge of Science South 
Kensington S W 7 (Nov 21) An agricultural 
c homist at tho Ague ultuial Institute and Experimental 
Station Kirton ThePitnoipal Agricultural Institute 
K u ton near Boston Lines (Nov 22) An assistant 
in the De]>artment of Pathology of tho Hospital for 
Consumption and Diseases of the Cheat—The becre 
tary Hospital for Consumition Mid Diseases of the 
C hest Brompton, S W 3 (Nov 22) An assistant 
pathologist at the Royal buiroy (ounty Hospital, 
Guildford The General Superintendent Royal Surrey 
County Hospital, Guildford A test assistant under 
the directorate of technical development of the Air 
Ministry, to assist m experimental metallurgical work 
—The Chief Superintendent, R A E , South Fam 
borough, Hants (quoting A 459) 
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Wastage in Imported Fruit —Two special Reports of 
the Food Investigation Board, No 38, by Dr J 
Barker, and No 30, also by Dr J Barkor and dealing 
with New Zealand apples (I.ondon H M btationeiy 
Ofifioe, 1* 6 d and M respectively), together with 
BulUttn No 23 from the New Zealand Department 
of Scientific and Industrial Research, m which Mr 
L W Tillar deals with the relation of storage tem 
peraturo to the overseas carnage of apples, show that 
investigation is now actively proceeding into the many 
important scientific problems associated with the 
marketing of overseas fruit Since 1026, with the co 
operation of the Food Investigation Board, a small 
laboratory has been maintained near C event Garden 
Market, and most of the data utilised by Dr Barker 
in his more general report have been obtained through 
the opportunities thus provided for studying wastage, 
through the cordial co operation of the Covent Garden 
salesmen The problems are now seen to be many and 
various, but in many oases there seems to be clear 
indication as to the lines to follow for practical sue 
cess Thus, tho condition of the fruit when gathered is 
soon to be of prime importance, bitt< rpit in apples, 
for example—on which subject a valuable paper by 
W H Came, H A Pittman, and H (. Llliot was 
presented at the Imperial Horticultural Conference 
—can be practically avoided if the apple is pi< ked at 
the rightly maturo stage New Zealand shipping 
experience shows the importance of prompt reduction 
of the temperature m the ship a hold whilst South 
African experience has shown how wastage can be 
reduced by care and inspection during picking, the 
use of refrigerated trucks for long distance rail trans 
port, and improvement of the refrigeration systems on 
board ship Wo are still ignorant often of the best 
temperature at which to maintain tho fruit during 
transit and before sale Also, m many casos simple 
precautions suoh as tight packing, to avoid bruising 
in transit, are essential preliminaries to refinements 
as to temperature, ventilation, and humidity controls 
Tho reports referred to, howevoi, are ample evi 
dence of tho progress that has been made and of the 
necessity for further experimental investigation in 
a co operation which extends from the orchard over 
Beas to the retail counter at home 

Food of ths Terns of the Dry Tortugas —Mr W H 
Longley (Year Book No 28, Camegio Institution of 
Washington, p 288) gives some interesting observe 
tions on the food of the terns, especially the Noddy 
and the Sooty tem of the Bird Key Rookery, the 
material studied being tho more or less digested 
fishes and squids dropped and lost by the parents 
when feeding their young It is clear from these 
investigations that the pelagio fishes of the several 
hundred square miles of deep water over which the 
birds feed outside the Tortugas atoll provide the 
greater part of their food—the shallow water inshore 
relatively httle The chief food oonsists of the flying 
fishes Parexoooetus meeogaeter and Oyperlurua fuecotue, 
Carangids, especially Coronx ruber and 0 cry ecu, and 
a variety of species belonging to various groups 
Many rare forms ooour in the lut, some of which are 
new to the Tortugas One adult Anna occurred and 
the deem water fishes Bollmanta and Lonchojnsthue 
The httle oephalopod Sptrula is also eaten Coryphcena, 
the 1 dolphin ’ of these waters, also preys to a large 
extent on the flying fishes, but those up to six inches 
m length are themselves eaten by the terns, forming 
an important part of their food 

Mitogenetic Radiation —Dr Nine Chouoroun ( Jour. 
Mar Bid Aee , vol 17, No 1, pp OS 74, 1038) gives 
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an account of experiments designed to test the validity 
of the hypothosis of mitogenetic radiation, formulated 
to account for the influence, at a distance, of dividing 
cells on othei living tissues Gurwitsch first observed 
the mitogenotio influence of embiyonic tissues on the 
root of the onion and on yeast cells According to 
him, this action, exerted only through quaitr and not 
through glass, was due to an ultra violet tadiation, of 
wave longth of 2000 A produced by tho active em 
bryonic tissues and capable of regulai reflection Dr 
thoucroun exposed the dc\ cloning eggs of Fthtnue 
mtltans to tho influence of Bactenum twnrfactene, 
using as controls eggs not so exposed He found 
that the observed mitogenetu influence undoubtedly 
exists, but as a result of carefully designed precau 
tions, he found tliat the influence could not reach 
Echmodeiin eggs contained m flasks tho stoppeis of 
which wore surrounded by a water seal lie con 
dudes that tho action of the bacterial culture on the 
Lchmoderm eggs could not bo asenbod to a radiation 
or to any influence acting through the walls of the 
rac eptocles containing the eggs He believes that the 
obsoivod action is the reeiilt of something material, 
given off by the baotonal culture ancl reaching the 
medium m which the eggs are developing, ixwsibly as 
a monomolooular film which travels round tho walls 
of the receptacles, jmnctratmg any ordinary stopper 
or seal, but effectively stopped by a water seal such 
as lie used m his experiments He finds further 
evidence m support of his belief that the influence is 
die lesult of something material in tho fact that sea 
water exposed first to the influence of a bao tonal cul 
turn and afterwards used for Lchmoderm eggs causes 
abnormal development of tho eggs The author, 
therefore, rejects the hypothesis of a mitogenetic 
radiation acting through tho walls whether of glass 
or quartz, of tho reeeptacles in which tho egga weie 
developing 

Northern Rotifers —A rocont part of Die Tierwelt 
der Nord und Ostsee (Lief 16, leil 7 e Rotatoria, 
von A Remane Pp 16b Leipzig Akademische 
Verlagsgeeellschaft, m b H 1929) contains a very 
complete and up to date account of tho Rotifers of 
the North hea and Baltic This is a specially useful 
section and enables one to identify the species with 
ease besides learning much about tho group as a whole 
Those tiny animals scarcely reaching more than 2 mm 
in length and usually much smaller, have always been 
favourites of the mieroscopiat and one is not surprised 
at the large number of brackish water and marine 
forms recorded from these districts They are pre 
dominantly freshwater organisms but may occur 
largely m water of various salinities, many being 
found in the sea It is interesting to note that the 
order Soisomdea, containing the genus &eteon living 
on Nebalia, possesses the most primitive characters 
and is purely marine, showing no trace of a fresh 
water ancestry The remaining orders and sub 
orders may oocur in fresh, brackish, or sea water and 
it seems probable that they have mostly migrated 
seawards from fiesh water Here only one genus 
(ZeltnkteUa) is purely marine There is a good general 
account of the group embracing the anatomy, repro 
duotion, biology, and ecology, occupying about naif 
the memoir, the remainder being devoted to the 
systematic part Good keys are given, the ill us 
trations are excellent, and the whole is recommended 
thoroughly to all workers in the group 

Ftshes of Porto Rico and the Virgin Islands —Mr 
J T Nichols (“ Scientific Survey of Porto Rioo and 
the Virgin Islands ” Vol 10, parts 2 and 3 New 
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York Aoademy of Sciences, 1929) has provided a 
survey of the fishes of Porto Rico and the Virgin 
Islands, Part 2, the families Branohiostomidse to 
SciaemdiB, Part 3, Pomacen tricUe to Ogeooephahds 
Thu u a very useful work with a description of each 
species and in nearly overy case a small anti simple 
figure Shore fishes are much the best known of the 
Porto Rico fauna, consisting of pelagic off shore fishes 
which are for the most part cosmojiolitan, and of West 
Indian species of the coasts, islands, anti reefs from 
the Capos of the Caro Unas to Brazil The tropical 
pelagic species are usually wide ranging surface fishes 
which approach tropical island shores lather freely 
and evidently had their ongm from tropical shore 
forms Of these, certain Seombnfonnes including 
Ooryptutna, Ggmnoearda prlamys, and various hying 
fishes (Exoccotidee) are the most imfxirtant I he 
fish fauna of these regions is very nch anti all species 
should be easily identifiable from the present work, 
which not only dosonbes and figures the species but 
also adds notes on distribution and m many cases on 
colour, feeding, and habits 


Transplant Experiments of the British Ecological 
Society A detailed account of preliminary results 
arising out of transplant work camod out at Potteme, 
Wilts, is given by Marsden Jones and lumll in 
Journal of Ecology, vol 18, No 2 August 1930 
From stock plants of known homozygosity, large 
numbers of individuals have been obtained by 
cloning and setting, and the resulting plants have been 
grown under oarefully standardised conditions m 
beds of Hand, calcaieous sand, clay, and chalky clay 
Modifications resulting from growth under different 
soil conditions have been periodically recorded for 
C entaurca newonifu, Silene vulgans, Silene mantxma, 
Anthyttu r vulnerana and Plantaga major Of these, 
the first is least plastic and capable of surviving under 
a wide range of edaphic conditions whilst AnthyUis 
is also non plastic but is limited in its edaphic re 
quirements Silene mantxma is more plastic than 
Alien* vulgans, which changes slowly under certain 
edaphic conditions Plantago major is exceedingly 
plastic and vanes between wide limits for the charac 
tens examined, namely, number of infructeeoeniee, 
maximum and minimum length of spike and of spike 
plus peduncle, on the different soils The changes in 
this species, moreover, become apparent within the 
space of five months 

Swedish Cretaceous Molluscs and Brachiopoda —The 
molluscs and Brachiopoda from the Cretaceous forma 
tion at Enkadal, Sweden, have been investigated by 
R Hagg (Sver Geol UndemJk Arshak 23, No 8) 
130 ajiocioe, including forms to which names have not 
as yet been given, are described and many figured 
Of theso, 16 gastropods, 18 peleoypods, and 1 oephalo 
pod are new to Sweden The geological and pal as 
ontological aspects of the containing beds are dis 
cussed, and it would appear that the Enkadal fossils 
are referable to tho Daman and Senoman horizons 


Neogene Sheila from Japan —Prof Matajiro Yoko 
yam a, to whose researches into the Tertiary molluscan 
fauna of Japan we have previously had occasion to 
refer (Cf inter aha, Nature, Aug 24, 1929, p 319), 
has now published further papers in this connexion 

i Jour Fac Act, Imp Unrv Tokyo, sect 2, vol 2) 
'rom around Okuyamada, Tsuzuki county, Yama 
shiro province— not far from Kioto—he chronicles 37 
species of Neogene molluaca, including a new species 
of Umbomum Occasion is then taken to oorrect an 
error of determination and transfer his Cochlxoconus 
from the Conidn to the Fusidse, as they used to be 
called, and plaoe the shell in the genus Thatehena 
4 further collection of Neogene mollusca from the 
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Bouthem half of the island of Karafto, or Sakhalin 
(Cf Nature, Mar 8, 1930, p 392), has yielded 46 
species, including 6 new and some ae yet indetermin¬ 
ate , descriptions and figures of the more important of 
these are given 

Length of the English Mile—In a paper in the 
Geographical Journal for October, Sir Charles Close 
records some conclusions he haa reached regarding 
the length of the old English mile as ascertained by 
measurements on old mans The Bodleian map of 
about 1300 a d is the earliest detailed map of Great 
Britain By comparing distances on that map, 
where distances between towns are marked in miles, 
and modem measurements, it would appear that the 
mile then in use was about ten furlongs This, as Sir 
£ linden Potno pointed out from a study of the same 
map some years ago, was about equal to the old 
French mile In Lily s map of 1648 the mile was 7 4 
furlongs, which was apparently the Italian mile 
Mercator s map of 1664 had a mile of 9 47 furlongs 
In Saxton a county maps of 1674 79 the length varied 
from 10 4 to 10 76 furlongs In Speed s county maps 
of 1608 12 it was 10 3 10 4 furlongs on the average 
In short, Sir Oharlee Cloee found out that from 1674 to 
1696 the customary mile was about 10 furlongs, in 
spite of the statute of 1693 defining it as eight furlongs 
or 1760 yards 

Distribution of Earthquakes m Northern Europe — 
Mr K II Sahlstrom has recently published a valuable 
earthquake map of Sweden, Norway, Finland, and 
Denmark (Svengos Geologiska UndorsOknmg, Arsbdk, 
1930) He uses a method previously applied by H 
Renqvist to the earthquakes of £ inland On the 
map of the country, a network of points 30 km apart 
is plotted The disturbed areas of all known earth 
quakes from 1600 to 1926 are drawn on special maps 
and it is noted how many times eat h of these points 
falls within a disturbed area Curves aro then drawn 
through points of equal earthquake frequency The 
method thus depends on the mapping of disturbed 
areas rather than on the plotting of epicentres The 
map shows that m northern Europe there are four 
principal areas of marked frequency —the fruige 
bordering the Gulf of Bothnia, the oountry round 
Oslo in southern Norway eastwards to Lake V&nern, 
the extreme west of Norway, and the west coast of 
Norway between the parallels of 64° and 68° The 
regions free, or almost free, from earthquakes are 
southern Finland, Furnish Lapland, the interior of 
bweden, and nearly all Denmark 

Pliocene Deposits in California —The youngest 
Tertiary rocks on the south slope of the Santa Susana 
mountains, north of Sum Valley, California, are 
several hundred feet thick and consist of sandstones 
and conglomerates that lie unconformably on beds 
ranging in age from Upper Miooene to Eooene They 
were examined during the course of work oamed on 
by the 1929 summer field camp of the California 
Institute of Technology and the fossils collected 
determined and enumerated by W P Woodnng 
(Proc Calif Acad Get, Fourth Senes, vol 19) 
These fossils represent a warm water PUooene fauna 
which has been found at localities from Lower Cali 
forma northward to the Ventura basin and is best 
known as the fauna of the Ban Diego formation 

Aa and Pahoshoe Laras —In The Volcano Letter 
for Aug 14, 1930, a review of the aa pahoehoe problem 
is given by G L Chang, with special reference to the 
basaltic flows of Kilauea and Mauna Los The rough* 
blocky aa lava is due to partial crystallisation while 
the flow is moving rapidly When the cruet has 
crystallised so that it ceases to flow easily, the under- 
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lying current may be sufficient to break it up into a 
tumbled mass of blocks The smooth, ropy pahothoe 
lava has a chilled skin of glass The lava below flows 
more slowly and the forces are insufficient to break 
up the smooth crust The 1823 flow of Kilauea changed 
from pahoehoe to aa just as the lava reached the edge 
of a gentle slope and started down a much steeper 
incline This sequence is usual No flow which begins 
as aa has ever been found changing to pahoehoe It 
commonly happens, however, that the earlier dis 
chargee of an eruption are dominantly of the aa type, 
whereas it is in tne declining phases that most of tho 
pahothoe is formed Chemically there is no significant 
difference between the two types, except that more 
iron is in the feme state in the aa form Oas is 
more readily released from the latter and the vesicles 
in consequence are very irregular m size and shai>e 
In pahothoe lava tho gases are confined by the skin 
and the total volume of the vesicles thus tends to be 
greater than m aa lava In tho depths of both types 
the degree of crystallinity is alike 

Geology of Auckland, New Zealand —A valuable 
study of the region south east of Auckland City has 
been made by C W Firth (Auckland University 
College Dull X0, Geol Series No 3, 1930) Ihe 
Hokonui (Trias Jura) strata were deposited in a 
geosyncline which then covered much of New 
Zealand In early Cretaceous times the thick sedi 
ments wore thrown into sharp folds and before the 
late Cretaceous submergence they were deeply eroded 
Further erosion followed a later orogenesis and 
Miocene beds are m consequence found lymg on the 
Hokonui greywackes Small andositio volcanoes broke 
through the floor of the Miocene sea This period of 
deposition was closed by the Kaikoura orogeny of 
the early Pliocene, and great fractures m two sets, 
north west south east, and north east south west 
broke up the district into blocks which were uplifted and 
tilted to the north west Great erosion and sur cessive 
movements of uplift have since taken place, followed 
by a comparatively recent subsidence which caused 
the flooding of the deep, youthful valleys cut during 
the preceding uplift Commencing just before this 
latest submergence, and continuing almost up to the 
present, basaltic lavas broke out and tuff and scoria 
cones were built up A slight uplift of a few feet 
(relative to sea level) has since occurred, but its effects 
on the embayed coastline of the vicinity of Auckland 
are almost inappreciable 

Solar Radiation at S«a —The April May issue of the 
Bulletin of the Polish Academy of Letters and Sciences 
(Mathematical Senes) contains a summary of the re 
suits obtained by Dr W Gorczynski for the solar 
radiation at sea level over the oceans he has traversed 
during the years 1923-28 Most of his observations 
were made with thermopiles and millivoltmeters, 
which were compared with other standard instruments 
from time to tune Of the 0 032 calone per second 
which should be received on a square oentimetre of 
the earth’s surfaoe if the sun were vertically over it 
and there were no atmospheric absorption, the atmo 
sphere if dry absorbs ana scatters 9 6 per cent, and if 
moist, with a humidity which is found to vary little 
from 80 per cent, 17 8 per cent m the North Atlantio 
in the latitude of the Azores and 23 7 per cent in the 
Indian Ocean Absorption and scattering by dust 
account for a further reduction of lees than 1 per cent 
m the North Atlantic in the latitude of the Canaries, 
m the Gulf of Mexico, and m the Easton Indian Ocean, 
and of more than 3 per oent in the Mediterranean 
and Bed Seas As a result, the Bed Sea and the 
Tnriim Ocean get about 65 per oent, and the Gulf of 
Mexioo, the Atlantio, and Mediterranean about 69 
per oent of the possible solar radiation On land at 
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sea level—for example, Bangkok—about 80 per oent 
is received 

The Ratio e/m for an Electron —A determination of 
e/m for free electrons is decs nbed by C T Perry and 
K L C haffee (in tho first .September number of the 
Physical Rei tew) whn h, unlike other accurate measure 
ments on froo electrons, gives a value (1 761 ± 0 001 
x 10’ abs e m units) in agreement with the value 
obtained spectroscopically The method used was a 
development of tho classical one of Wieohert in which 
tho tune of passage of an elec trim between two points 
is compared with the period of a high frequency oscil 
lator the elections lieing driven by potentials of 
10 000 20 000 volts and timed over a distance of 76 
cm m these exjienments If this result is accurate 

and tho measurements appear to havo been made 
with great care the question arises as to why earlier 
investigations of free elections have led to a Bub 
stantially higher value for ejm Tho suggestion made 
by the authors, tliat this has been due to the offect 
of residual gas in the apparatus, can presumably be 
readily chocked and if it proves correct will provide a 
welcome solution of an outstanding discrepancy 

Field-tree Enclosures In on important class of 
experiments on the profieit les of gat os at low pressures, 
thoy are subjected to bombardment by a beam of 
electrons introduced with known energy into an al 
most i losed metal vessel and tho assumption is made 
that the whole of tho interior of the vessel is at the 
potc ntial of its walls A direc t test of the validity of 
this assumption described by Dr 9 L Amot in the 
October number of the 1 roeerdings of the Royal Society, 
shows that it is not accurately true Two methods 
were employed In the first the velocities of the 
positive ions, which diffused out at right angles from 
the path of the mam electron beam, were measured 
by a retarding field, and it was found that with the 
jiarticular apparatus used potential differences of 
rather more than two volts could occur m the enclosure 
In the second method, the condition of the gas was 
analysed by a small auxiliary electrode and tho results 
deduced from the speeds of tho positive ions confirmed, 
and the electrons outside the main beam shown to have 
a random distribution of velocities equivalent to more 
than 20 000° abs Tho potential gradient is set up by 
tho unequal rates of diffusion of positive ions and 
electrons from the mam beam (much as in an electro¬ 
lytic concentration cell), and the method indicated for 
reducing it to a minimum is to work with as small a 
current of electrons in the main beam as is compatible 
with tho other requirements of the experiment 
/Available Phosphoric Acid in Soils —An improved 
''method for the determination of available phosphoric 
acid in soils by moans of an extraction with one per 
cent potassium (arbonato instead of the generally era 
ployed citno acid solution has boon shown by 8 Das 
to be particularly useful in the case of calcareous soils 
This new method has now been tested out on a large 
number of Indian soils, including acid, latente, humus, 
alkali, calcareous, and non calcareous types, all of 
known cropping and manunal history, and the results 
compared with similar estimations based on the citno 
acid extraction (Sod Science, 80, p 33) The potassium 
carbonate method is shown to he equally applicable 
to all varieties of soil, whereas the citric at id method 
proved untrustworthy on alkali or calcareous types 
Further, smoe potassium carbonate is able to extract 
phosphorus in orgamo combination in humus, which 
citno acid fails to do, the new method gives a truer 
measure of the probable fertility of the soil with re 
spect to available phosphoric acid, and is recommended 
aa a substitute for the oitno acid methods now gener¬ 
ally m use 
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Aspects of Carbohydrate Metabolism. 

n 


INVESTIGATION of the utilisation by the body of 
^ various compounds related to the sugars may be 
expected to thiow light upon tho intermediary meta 
holism of the carbohydrates and is, at any rate, of 
scientific interest In this connexion, dihydroxy 
acetone, methylglyoxal and glyceric aldehyde may be 
cited Although the former antidotes insulin hypo 
glycffimia m both man and animals, yet, administered 
by mouth to human beings on a fasting stomach 
it itself produces a definite hypoglyoaemia (E P 
Cathoart and J Markowitz Btoehem Jour,v ol 21, 
p 1410, 1027) The fall may be compared with the 
secondary decieaso in the blood sugar after the 
ingestion of glucoso, and may be due to stimulation 
of secretion of insulin from the pancreas At the 
same time, tho increased tension of carbohydrate in 
the liver may arrest the processes of glyconeogenesis 
and glyiogenolytus 

In the rabbit, on the other hand dihydroxyac otone 
raises the blood sugar (M W Goldblatt tbtd vol 22 
p 484, 1028) In comparison with glucoso this 
author found that dihydroxyacetono raised the respn a 
tory quotient and increased the oxygen consumption 
to a greater extent but was not so effective in m 
hibiting the ketosis produced experimentally in man 
by starvation Starvation reduces the sugar tolerance 
and the respiratory quotient is not raised so much 
as normally following the ingestion of carbohydrate 
The antiketogemo influence of glucose is exerted 
simultaneously with the maximum inc rease in oxygen 
intake, that of dihydroxyaoetone later It appears 
that the latter forms glycogen less readily than 
glucose and cannot bo considered as an intermediate 
stage in the breakdown of the glucoso molecule In 
muscle, on tho other hand W O Kermack, C G 
Lambic and R H Slater failed to demonstrate any 
significant difference in the {tower of glucose or di 
hydroxyacetono to cause deposition of glyc ogen (tbtd 
vol 23, p 416, 1929) Ihe experiments were earned 
out on decerebrate, depancroated cats, in which the 
liver remained m c irculation 

(jlyceno aldehyde is another conqxmnd which may 
play a part in the intermediary metabolism of car bo 
hydrate H G Reeves, however, found that it was 
toxio to the isolated heart of the rabbit, although it 
oould augment and accelerate tho beat of the fiog s 
or toad a heart (Quart Jour hxp Phyexol , vol 18, 
277 , 1927) It is possible that the difference 

tween the mammalian and amphibian hearts is due 
to the difference in the temperatures at which the 
perfusions are necessarily earned out It appears, 
therefore that, at any rate in m a mm als, glyceno 
aldehyde is not an intermediate in the utilisation of 
gluooso by cardiac muscle 

Goldblatt has found that carbohydrate metabolism 
is seriously interfered with m man by the adminiatra 
tion of alkali, with the consequent production of a 
state of alkalosis (Btoehem Jour , vol 21, p 991, 
1927) Glucose by mouth now increases the blood 
sugar to a greater extent than normally and some is 
exoreted in the urine t at the same time the nse in 
the respiratory quotient is less marked These results 
indicate that both the storage and oxidation of carbo¬ 
hydrate are depressed Similarly, alkali decreases 
the response of the rabbit to an injection of insulin, 
as well as the deposition of glycogen in the liver and 
muscles of tho rat 

A considerable amount of work has been earned 
out on the carbohydrate metabolism of isolated tissues 
G S Sadie has examined the conditions of action of 
vat’s liver amylase ( Btoehem Jour , vol 21, p 314 , 
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1927) 1 he enzyme was obtained by drying the organ 
with aoetone and extracting the powder with 80 per 
oent glyceiol, afterwards filtering and dialysing the 
extiaet It was found that the liver enzyme was 
contaminated with blood amylase unless the organ 
was first.perfused with Ringers solution Ihe op 
timum pH of liver amylase is at 6, whilst that of 
blood amylase is at 8 8-8 9 The optimum salt 
concentration is 0 1 per cent, addition of adrenaline 
has no effei t upon its activity The enzyme and its 
substrate glycogen coexist in the same oell E h 
Leaser (tbtd , p 1128) eonmdeis that tho amylase is to 
a largo extent adsorbed upon surfaces within the oell 
and so unable to act upon the glycogen 

J T Irving has investigated the glucose meta 
holism of kidney tissue in vitro ( Btoehem Jour , 
vol 22, p 964, 1928) In the presence of oxygen, 
but not in its absence, chopped oortex incubated in 
phosphate or carbonate buffei converts gluoose to 
lactic acid together with a small amount of hexoae 
diphosphate , at the same time glycogen is utilised 
The mechanism is therefore different ftom that found 
in muscle 

E G Holmes has continued his researches upon 
the motabohsm of nervous tissue (Btoehem Jour, 
vol 23 p 1182, 1929, withC A Ashford, tbtd , 

& 748 , with R W Gerard, tbtd , p 738 , and with 
Shenf, tbtd , vol 24 p 400, 1030) In the oaso 
of brain it was found that free phosphate was liberated 
on both anaerobic and aerobio incubation m the 
presence or in tho absence of gluoose , no ovidenoe of 
the synthesis of hexoso phosphate in the process of 
formation of lactic acid was obtained, although the 
tissue can peiform this operation to a small extent 
Sodium fluoride inhibits this liberation of phosphate, 
when present in high concentration , even low con 
centrations markedly inhibit the formation of lactic 
acid, so that tho two proooesos appear to be in 
dependent , in fact, it was found that lactio acid is 
freely formed fiom glucose in the absenoo of phosphate 
and its addition does not increase tho velocity of 
formation of the acid Brain tissue forms loss lactio 
acid from glycogen than from glucose, sodium 
fluoride inhibits both phosphate and acid produc 
tion, and removal of phosphate stops the formation 
of acid It appears, therefore, that thete are two 
lactic acid mechanisms in brain one, quantitatively 
the more important, involves glucose and is inde 
pendent of phosphate, the other involves glycogen 
and depends on the availability of phosphate The 
source of the phosphate m the former ease is obscure 
On anaerobic incubation, mammalian nerve pro 
ducos lactio acid, two thirds of which come from the 
free carbohydrate of the tissue and one third from 
glycogen , in oxygen, no lactio acid is formed, but 
there is a definite fall m the free carbohydrate Pre¬ 
formed lactic acid is not removed in oxygen (as is 
the case with brain and muscle) The oxygen con¬ 
sumption of nerve is much less than that of brain, 
about 60 per oent of the resting metabolism can be 
accounted for by the observed oxidation of carbo¬ 
hydrate These carbohydrate changes apparently play 
no part in the extra metabolism of stimulation, since 
the nerve will still give a response after disappearance 
of all the carbohydrate As the carbohydrate is con¬ 
sumed the oxygen consumption of resting nerve 
decreases , in the presence of small amounts of gluoose 
or galactose, however, the consumption remains linear 
for several hours , brain, on the other hand, does not 
apparently use galactose 

The chemioal composition and metabolism of non- 
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medullated nerve are different from those of medul 
la ted , for these experiments Holmes used the nerves 
of crabs The free carbohydrate, and especially the 
glycogen oontent, is very much higher, the latter may 
form 20 per cent of the total solids Under anaeiobio 
conditions at rest, the glyoogen decreases, with a 
coincident increase m the free carbohydrate and lactic 
acid, in oxygen the fall in glycogen and tho rise in 
free sugar are considerably loss, and there is no 
increase in lactic acid, although preformed lactic acid 
ib not removed In the nerve ganglia the present e of 
a polysaochaiide was detected 

J Pryde and R W Humphreys (Bxochem Jour , 
vol 20, p 826, 1926) have shown that the oxidio 
bridge of the galactose in the cerebrosides of ox brain 
is ofthe stable amylcne type 

The carbohydrate metabolism of cancer cells differs 
from that of most normal tissues in that herobio 
glycolysis is a prominent feature, whilst the oxidative 
removal of lactio acid is a relatively slow pioccss 
B E Holmes (Bxochem Jour vol 20, p 8L2, 1926) 
has shown that certain tumour tissues contain very 
little reduced glutathione and have only a slight 
activity m 1 educing the oxidised form whon added 
H O < rabtree (»bid vol 22, p 1289 , 1928) has 
found that certain pathological overgrowths aroused 
by different vnuses, behave like malignant tissue in 
thtir carbohydrate metabolism , this change from 
the normal was not seen when tho virus failed to 
produce hyperplasia 

F Dickens and F Simer (Lancet vol 2, p 10, 
1930) have recently shown that the lespiratoiy 
quotient of normal tissues runs parallel with their 
power of anaerobic glycolysis , tumours have a low 
respiratory quotient, indicating a poor ability to 
oxidise carbohydrate, although actively glyoolytio 
The inability to oxidise lactic acid is peculiar, since 
tumours, like normal tissues, oxidise pyruvic acid 

S 1 Harrison and E Mellanby (Bxochem Jour , 
vol 24, p 141, 1930) have investigated the inhibitory 
ac tion of pancreatic and other extracts upon the forma 
tion of lactio acid in cancer and muscle It has boon 
known for somo time that pancieatio «xtracts in 
hibit acid production by muscle hash D R 
McCullagh (tW , vol 22, p 402 , 1928) confirmed 
this for muscle extiact, he also showed that tho 
former prevented the disapjiearance of carbohydrate, 


but caused an increase in tho free phosphate oontent 
instead of a dec i ease In the pieaenoe of sodium 
fluoride, pancrcatio extract prevented the formation 
of hexose phosphate, and the author considers that 
this is the cause of the future to produce lactio acid 
In a later paper, working with E M Case, it was 
found that the inhibition was probably due to the 
amylase present m the iiancroatio extract (ibtd, 

p 1000) 

The propt rtiesof the unknown factor and the enzyme 
are very similar inhibition is observed when malt 
or taka diastase replaces tho pancreatic extract, or 
when glycogen is used as uulistrate instead of staich , 
and the fonnation of lactio a< id from activated glucose 
by muscle extract is not inhibited Harrison and 
Mellanby confirmed the inhibition when starch is 
used as the source of the lactio acid and the failure 
of inhibition with glutoso thoy also found, however, 
that inhibition occuis with hexose diphosphate but 
not with hexose monophosphate 1 hey therefore con 
aider that the pancreatic extiact does not act by 
inhibiting the esterification of hexose but by forming 
maltose, which is only slightly acted upon by the 
muscle system with the pioduction of lactio acid 
They ogroo that the inhibition is duo to amylase, the 
inhibition of lactio acid formation from hexose cliphos 
phatt, however i annot yet be explained The same 
authoiH have also shown that various preparations of 
amylaso inhibit the glycolysis anaerobic and aerobic, 
of tumour tissue, the lattei cannot form lactic acid 
fiom hexose di or ipono phosphate or fiom starch 
to any appreciable extent, so that in this case also 
the inhibition cannot bo duo to inhibition of oster 
formation 

Pancreatic extracts have also been reported to 
contain an antiglyoxalase Phunylglyoxal isi unvested 
to mandeln acid by liver extract pancreatic extract 
inhibits the reaction J O GirSaviiius (Bxochem 
Jour, vol 24, p 446, 1930) has found that pan 
creatio extract itself pioduccs aud from phenyl 
glyoxal , a reaction appears to occur between the 
phenylglyoxal and diamino acnls and polypeptides in 
tho oxtract with production of an oiange substance 
It does not appear that this reaction can bo respons 
lble for tho antiglyoxalase activity of pamieatio 
ex ti acts since the substances mvolvod arc thermo 
stable and dialysable 


Mosses as 

'\VTISNIEW8KI has surveyed parts of the virgin 
» » forest of Biutowie/a, with special refeience to 
the epiphytic Bryophyta His results and the dia 
cussion of their significance bring out several points of 
interest boaring on the nature of epiphytism in this 
group He recognises four associations of mosses on 
the trees, the first two of which appear to be truo 
epiphytes, whilst the other two are more closely re 
latod to the vegetation of the ground flora 

The two epiphytic associations are 

(1) On broad leaved trees (except Belula spp ) 
Leucodon ecxuroxdea (chiefly on Carpxntu betulue) and 
Anomodon vxtxeuloeue (chiefly on Acer platanoxdee and 
Fraxxnua excelexor) 

(2) On coniferous trees and Betula spp Dre 
panxum ( Hypnum) cupresexforme, var filxforme and 
Orthodxcranum montanum 

The other two associations under consideration 
are (3) In damper situations on any type of tree 
Eurhynchxum strxatum 


• WlsnlawtU, T Les snooUUcm* 
PP 893 942, 198< 
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(4) In drier situations on any type of tree Plcuro 
txum bchreberx 

Considering jiossible fac tors influencing the ability 
of mosses to grow in different situations it is clear 
that neither light nor temperature is a limiting factor 
Tho light intensity lies well withm the limits at which 
at least somo of the species undei consideration have 
been found to flourish according to the work of 
Zmuda and Malta and the same applies to the tern 
perature range The question of water supply is, 
however, a vital ono for mosses as their metnod of 
water absorption is entirely different from that of 
root bearing plants It is dear from the work of 
bchimper and others that the rhuoids of a moss are 
ineffective m the uptake of water, for even if the 
lower parts of a moss plant are actually in water, the 
upper parts may be seen to wilt The chief method 
of water absorption seems to be imbibition by the 
walls over the whole surface of the pUnt, whether 
dead or living, as is illustrated by the rapid recovery 
of form on moistening dry specimens Wisniewski 
found an interesting difference m this respect be¬ 
tween the epiphytic mosses and those of the ground 
flora, for whilst the dry plants of the former group 
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recovered either instantaneously or at most after a 
few seconds on moistening, those of the latter took 
40 50 sec , or often longer 

Muller points out that mosses cease to condense 
atmospheric moisture when the tension of water 
vapour is lower in the air than in the cells, so that this 
method is of significance to the moss only at times 
when the atmosphere approaches saturation In the 
forest, the saturation deficit of the atmosphere m 
creases with the distance from the ground level, and 
the rate of this increase depends chiefly ujion the 
permeability of the soil and the type of forest (that 
is, broad leaved or coniferous) Partly as a result of 
this, the moss life of the Leucodon and Anomodon 
type m the broad leaved forest extends up the trees 
to a height of 20 m , whilst the Drepanxum and 
Orthodxcranum type in the coniferous forest only 
extends 3 4m lhe heights to which the mosses can 
extend is evidently controlled to some extent also by 
properties of the mosses themselves since only cer 
tain species—the epiphytio spocics can extend up the 
tree more than about 30 50 cm below this level one 
finds somo of tho species characteristic of the ground 
flora, for example, Eurhgnchxnm strxatum, Pleurozxum 
Schrebcn, along with certain Phanerogams, such as 
Oxalxs acetosella and Geranium Robirtxanum 

The general occurrence of certain epiphytes on 
broad leaved and others on coniferous treei might 
be explained to some extent by the humidity of the 
type of forest formed by such trees, a factor which is 
seen to influonco the flora of the undergrowth and 
tree bases rhere is however, something more than 
this obvious relationship between the true epiphytic 
mosses and their hosts for one finds that trees of a 
particular kind, for example, Pxnus sylustrxs, have 
their characteristic epiphytic mosses whether growing 


World Geometry m 

pROb R C lOLMAN of the Norman Bridge 
I .Laboratoiy of Physics Pasadena has published, 
in recent issues of the Proceedings of the U S National 
Academy of Sciences, a series of jiapers on woild 
geometiy in its time relations The subject is the 
tamo as that of recent papers by Lemaitre, de bitter, 
and Lddington, namely, the existence of non static 
solutions of Einstein s gravitational equations Prof 
Tolman s papers are admirably concrete and free 
from jwradox, and will appeal to those who are 
attracted by a certain definiteness of jaunt of view 
After discussing the recognised weaknesses of the 
Einstein line element (full static universe) and the 
de Sitter line element (empty universe), Prof Tolman 
proceeds to determine a line element on the basis of 
five assumptions (1) spatial spherical symmetry, 

(2) symmetry with respect to past and future time , 

(3) a criterion of stability , (4) and (5) conditions of 
isotropy with resjject to the volume defined by a 
system of nebulm and with resjiect to tho average 
density of matter These conditions are shown to 
determine the form of the line element uniquely save 
for a certain function of time only, which occurs as a 
multiplier m the space part of the lme element As 
a first approximation, Prof Tolman takes this to be 
a linear function of the time, and reduces its deter 
mutation to the ascertaining of the numerical value 
of a single parameter, which must be a physical 
constant This constant oan be interpreted m terms 
of the time interval between the sending out of two 
light lmjmlsee by a nebula and the time interval 
between their ret options If these are not equal, the 
nebula will appear to be in motion m the lme of 
Sight, and the lines m its spectrum will be displaced 
with red or violet The discrepancy between the 
two intervals will increase with the dutanoe of the 
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in a typical pine association or occurring as an iso 
la ted example m an association consisting typically 
of broad leaved trees, and vice versa Further, one 
finds that within an association, a particular moss 
may show a preference for a particular kin d of tree, 
for example, Leucodon for Carpxnus betulus and 
Anomodon for Acer platanoxdea and Fraxxnus excel 
sxor —a curious fact which future investigation may 
show to be associated with the type of baric (fissured 
or scale) and the consequent difference in the rate at 
which water flows away 

An unexpected feature that is without any ox 
planation w that as regards epiphytio moss vegeta 
tion, Betula spp are olaased with the conifers—a fact 
which is further supported by the distribution of 
epiphytic lichens by R&aenen in Finland 

Tho connexion between an epiphytio moss and its 
host cannot bo regarded as strict, by any means 
Wisniewski points out that although the types he 
regards as ejiiphytic are rarely found m other habitats, 
there are very few of them which have not been 
recorded as growing on rock or stone as well The 
marked preference for the epiphytic habit is further 
emphasised by the fact that very few of them are 
recorded from altitudes or latitudes beyond the tree 
zone A study of the literature on moss distribution 
brings out the fact that the majority of the epiphytic 
forms—48 per cent—of the Biatowieza forest are 
holoarctic in distribution, extending across Furope 
to North Asia and China on one side, and to North 
America on tho other It is curious to find that of 
the twelve species of trees serving as the commonest 
hosts for epiphytic mosses in tho Biatowieza forest, 
none occurs in North America, so that evidently the 
same sjxxnes of mosses m tho latter continent must 
have transferred to other hosts 


its Time Relations 

nebula and Prof Tolman deduces a proportionality 
between distance and line displacement This is in 
agreement with the empirically found relation be 
tween red shift anil distance for nebula), and, using 
the observed numerical values the author infers the 
values of the constant in his formula for the line 
element 

Prof Tolman then shows that owmg to the presence 
of this time factor in the line element, the mass en 
dosed within a given volume must be changing, and 
he identifies this change with the transformation of 
matter into radiation—that is, he identifies the re 
Auction m measured mass with the mass disappearing 
from the volume m the form of radiation The value 
of the time constant deduced from the observed 
recession of nebula 1 should thus be connected with 
the rato of evolution of energy per gram by the stars 
Irom the nebular recession, Tolman finds k-S 1 x 10 *■ 
(years) >, whilst the values of k deduoed from the 
observed masses and luminosities of the stars as 
tabulated by him vary from I 7 x 10 *• down to 
2 3 x 10 »• 

In a later paper of the senes Prof Tolman shows 
that the addition of higher terms to his linear approxi 
mation for his undetermined function of time may 
senously modify the values of k deduced from the 
observed rate of annihilation of matter, and oonoludes 
that the discrepancy is not fatal One is naturally 
tempted to make the cnticiam that the rate of 
annihilation of matter must be governed by the 
physics of the energy generating process in stars, 
and so is surely a different physical phenomenon from 
the recession of the nebula, implied by such con¬ 
siderations as those of stability and symmetry m the 
universe This, however, is not incompatible with 
the view that the transformation of matter is the 
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primary process, and that this by conditioning the 
maas change of the universe is the cause ’ of the 
world geometry which prediots the nebular recession 
The some oonfusion between perhaps diverse 
physical phenomena is seen m another pajier of the 
senes, where Prof Tolman gives an actual formula 
for the luminosity of a nebula in terms of its distance 


and red shift This appears to assume some common 
property in the nebuue, but it is obvious that nebulte 
(like stars) could have mtnnsically different luminosi 
ties for the same distance The whole discussion is, 
however, most stimulating and will certainly help to 
provoke more accurate and extensive observations of 
the most distant nobul<o 


Thinning Operations in Forestry. 


Tj'OR a century or two it has probably been the de 
-L" sire and aim of the scientific forester to endeavour 
to bring the work of thinning a wood, at vanous agon 
in its development, within the circumscribed limits of a 
definition There are many experienced foi esters and 
probably some of the most ex|>eit m this part of the 
foiesters work, who raauitain that any definition of 
the woik involved or the laying down of anv hard and 
fast lules is impiactieable- if for no other leason tlian 
that in any wood the soil and other fat tors vary from 
place to place with a consequent variability m growth 
It follows from this state of affairs that the thinning 

r rations must, if properly can led out, be based ujton 
condition of the individual trees and their crowns 
at any spot, and this condition will be a variable 
quantity Cheater regulanty may bo found m well 
managed conifoious woods, and even in young well 
giown broad leaved crops but so far as the foiests 
of the Bntish Empire are concerned, such conditions 
are only exceptionally piesent 

Some of these points art iccognised m the brot hure 
entitled Classifications of Thinnings (Indian 1 or 
Records, \ol 15 pt 1, 1930 (Kivt of India, Calcutta 
Press) One of the teaaons for the persistent effort 
to evolve some method of classifying thinnings 
has been the desire to have some 1 ules or rule of thumb 
methods of dealing with certain tyjies of crops which 
would be simple enough in practice to enable their 
t airy mg out by the subordinate staff In view of the 
enoimous and increasing amount of this type ot work 
which faces the numerically small staffs of the Empire 
Forestry Departments, it will prove almost a necessity 


to place a portion of the thinning woik in the hands of 
the non gazetted gtades But it has long l>een accepted 
that the be st amongst thuii ing ex{>oit8 are bom with 
the gift that such are to bo found in the lower tanks as 
well as in the upisr Tn either tase the young forester 
requires to be tiained by the senior who is un oxpeit 
in piartice, and not by any rule of thumb such as 
the brochure hen unde i review attempts to pioscnbe 
This is not to say that the attempted classification 
is not of use to those who have a first hand practical 
acquaintance with thinning woik either in one type 
of oiop (mixed or pure), or in varying ciojps managed 
unde i different sylvie ultuial systems But a very 
consideiable amount of oxi>ciioncc would be required 
before this attempt at classifying thinnings could be 
translated into piactico evon then a wide and vaiy 
mg meaning can be given by diffiiint jk lformora to 
the definitions given under the subdivisions on Tn 
tensity of Thinnings I hose subdivisions speak fen 
themselves (for the definitions the pamphlet must bo 
consulted) I Oidmaiy 1 binning (1) Light thin 
ning (A grade) (2) modeiate thinning (U grade), 
heavy thinning (C giado) voiy heavy thinning (D 
grade) 11 Crown Ihinmngs (I) I lght eiown thin 
mng(LC grade) heavy riown thinning (TI C grade) 
To make use of this brochure with intelligence and 
without danger to the c roj>s being treated tho forester 
requires to possess a clear knowledge of tho relative 
significance of the woids anil phiasos used in tho de 
fimtions combined with a very considerable previous 
practice in the carryingmit of one of the most important 
and interesting of his duties 


Cunous Markings on Stones in Scotland 


rpHE Glasgow Herald of Sept 17 contains an article 
by Air L MacLellan Mann describing the mark 
ings on some stones at Langaide and Cleucli, near 
Glasgow The markings on the two stones are nearly 
alike, consisting of series of rings, arcs and cup like 
depressions Mr Mann claims that these have astio 
norau al significance, some of the groujw of cups are 
shown to resemble tho Sickle m Leo ana (more doubt 
fully) a star group in Scorpio He furthei claims that 
he can identify reoords of ancient eclipses, it would, 
however, need a fuller explanation of his method to 
induee astronomers to accept his claims in full He 
states that he identified the date of a reoorded eclipse 
as b c 2983 Mar 28* Gregorian reckoning from the 
stone itself, and afterwards found by consulting astro 
nomers in Berlin that there was a total eclipse on 
that date, the track of totality passing over or near 
Glasgow The writer of the present note has verified 
this latter fact independently, making use of the new 
moon tables by the late C Schoch that are contained 
in ‘ The Venus Tablets of Ammizaduga ' (Langdon 
and Fothenngham, 1928) These tables make use of 
the latest values of the solar and lunar accelerations , 
but there is of necessity a considerable margin of 
uncertainty m computing the tracks of very early 

^T^huTeclipse affords a good illustration of the use of 
M Oppert’s long edipoe cycle of 1805 years , the name 
• Hr gives Mar V but 88 tppssn to to entree* 
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megalosaros has been suggested for it it is about 
a hundred times as long as the Haros and shares 
with it tho useful propei ty that the parallaxes of sun 
and moon nearly repeat themselves I he following 
table gives the tracks of the three successois of this 
eclipse, they are from Oppolzor s f anon and 
bchrader s sequel to it 



The first three dates are by tho Julian calondor, the 
fourth by the Gregorian one 

It will be seen that the cycle enables us to make a 
close approximation to the latitude of the eohpse 
track , the longitude offers greater difficulty owing to 
the large effect of the secular acceleration m such a 
long period Oppolzer a older eclipses themselves re 
quire a considerable shift in longitude to reduce to 
Schoch’s values of the accelerations 
Mr Mann claims to have found similar records of 
still older eclipses, thus he refers to one m Hew 
Mexico of the date b o 3457 Sept 6 It would, how¬ 
ever, be well for him to make the full case for the 2988 
eclipse accessible to astronomers before asking them 
to consider these more remote ones 
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University and Educational Intelligence. 

Cambridge —The title of Gudlers lecturer in 
eoonomns lias been conferred on Mr G F Shove, 
of King a College Mr H H Nicholson, of Selwyn 
College, has been appointed University lecturer m 
agricultural ohenuatiy 

The following elections have boen announced — 
To an Isaac Newton studentship, founded for the 
encouragement of study and research in astronomy 
and physical optics value £260 a year for thm years 
JR vanuerRiet Woolley, of Gonville and Cams College, 
formerly of the University of Cape Town who was 
a wrangler with mark of distinction in the Mathe 
matical Tripos of 1928 , to additional Isaac Newton 
studentships tenable in each case for one year 
V V Narliker Non Coll, and L C Young Trinity 

At the annual general meeting of the Cambridge 
Philosophical Society hold on Oct 27 Prof F J M 
btiatton was elected pi.esidi.nt, and tho following 
new members of the council were elected Mr J W 
London, Di E D Adrian Mr F Dcbenham and Mr 
W R Dean 


Noticb is given by the ( hemiral Society that 
applications for grants from the research fund of tho 
Society must reach the assistant secretary, on pro 
scribed forms, by at latest Dec 1 Applicants are re 
minded that the income arising from tne donation of 
the Goldsmiths ( ompony is to be more or less especially 
devoted to tho encouragement of nweai ch in mot game 
and metallurgical chemistry, and that the incomo from 
the Perkin Memorial Fund is to be apphod to in 
vestigations relating to problems connected with the 
coal tar and allied industries 

This Association of University Teachers has as one 
of its obje< ts the promotion of exchanges of opinion 
not only between the universities of Britain but also 
between them und the universities of other nations 
To further this aim a short visit to Frenoh universities 
was recently organised with the coidial and very 
efficient help of M Desclos, of the Office National dee 
Univenut&J et lScoles franijaises 1* if toon members 

of the Association took part in the visit, which em 
braced the three umversities of Paris, Lille and Dijon 
A report of facts elicited in the course of then- m 
vestigations, with an account of some of their ini 
prossions and inferences, is published under the title 
Tho French University System m the October 
number of The Univertxtiee Review, issued by the 
Association, pneo 2* Tins gives, in thirty pages, an 
informative and interesting conspectus of tho uni 
versify in relation to tho State, the relation of the 
university to the general system of education the 
university in relation to the cultural and oconomic 
life of France and other countries the constitution 
and establishment of the university, university 
financo, staffing, student life and work and 
courses and examinations The report brings out 
some instructive comparisons and contrasts At the 
head of each of tho seventeen regional units, known 
as academies , in winch the administration of 
publio instruction in France is organised, stands the 
* Recteur do 1 University ’ Of this functional y the 
report observes that his duties comprise those of 
vice chancellor, principal, president, and treasurer of 
the university, and in addition those of local director 
of education, momber of the university grants com 
mittee, and official of the board of education * For 
midable and even autocratic as the authority of the 
Recteur may appear to be, we found that university 
dependence on the State entailed far less sacrifice of 
educational freedom than we were inclined to expect ’ 
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Histone Natural Events 

Nov 9, 1883 Brilliant Sunset in England —About 
ten minutes before sunset, the sky being very dear 
and a deep blue except for a few fleeces of cirro 
cumulus noarly overhead, the sun turned unusually 
white and descended in a slight haze, with ounous 
greenish white and yellowish white opalescenoe in the 
upper part About 15 minutes after sunsot the sky 
turned a brilliant but delicate pink, beneath which a 
shining green and white opaloeoence hung like a 
luminous mist The effect grew with increasing dark 
ness, and lit up the landscape, although the moon was 
shining brightly The horizon, remained deep red 
until nearly 6 pm These remarkable sunsets, and 
similar effects at sunrise, were visible throughout the 
winter, and were due to the dust thrown into the air 
by the explosive volcanic oruption of Krakatoa, on 
Aug 26 28, 1883 

Nov xi, X099 Storm in the North Sea - A violent 
storm at high tido flooded the coasts of Holland and 
England as far as Kent, including the Thames Estuary 
It is said that 100,000 persons lost their lives 

Not 11, 157a Nova Cassiopeia — On this date, 
Tycho Brahe at his observatory at Uramborg Baw that 
a new star, surpassing tho other stars in brilliancy, had 
appeared in tne constellation Cassiopeia At first 
the nova was as bright as VenuB at its maximum 
brightness and could 00 seen by keen sighted people 
near midday It then slowly declined, but in 
February and March 1573 it was still as bright as the 
first magnitude stais by February 1674 it had 
reached the Bixth magnitude), and by the end of 
March it ceased to be visible to naked eye vision 
There were accompanying changes in the colour of 
the nova—from white to yellow, then to a reddish hue, 
and lastly it became * like lead, somewhat like 
Saturn Measuiementa of its position convinced 
Tycho Brahe that this star is not some kind of comet 
or a fiery meteor but that it is a star shining m 
the firmament itself—ono that has never previously 
been seen before our timo, in any age since the 
beginning of the world Pliny records that Hip 
I wrch us is said to have observed a new star, since 
that of 1672, there have been thirteen bright nove 
discovered, the most notable being those of 1604,1901, 
and 1918 

Nov 13, 1336 Inundations in East of England — 
The sea burst out with such high tides and tempests 
of wind that the marsh countries were drowned and 
overflowed, and great herds and flocks penshod, be 
sides many persons Die sea rose continuously for 
two days and one night without ebbing, owing to the 
great violence of tho wind At Wisbech and neigh 
bounng villages many people were drowned, one 
hundred m one village 

Nov 14-15, 1574 Aurora—Stow records in his 
‘ Annals ” that there “ were seen in the Air strange 
Impressions of Fire and bmoak to proceed forth of a 
black Cloud in the North towards the South the 
next Night following, the Heavens from all parts did 
seem to bum marvellous ragingly, and over our 
Heads the Flames from the Hoi iron round about 
rising did moot, and there double and roll one in 
another, as it it had been in a clear Furnace ” 

Nor 14, 1854 “ Balaclava " Storm —The British 

and French fleets and transports lying outside 
Balaclava Harbour, in the Black Sea, were wrecked 
and scattered by a violent gale, accompanied by ram 
which afterwards turned to snow The loss of stores 
caused mtense suffering among the allied troops m 
the severe winter which followed The course of this 
storm across Europe was afterwards studied by the 
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French astronomer Leverrier, as a result of which he 
organised the international exchange of telegraphic 
weather reports and the first storm warning service 
m Europe 

Nov 14,1866 Meteor Shower—The o< i unence of 
notable meteor showers in November 1799 and 111 
November 1833 led to the prediction of a recuironco on 
a similar scalo in I860 on Nov 14 Expectations were 
realised and a shower began about 11 pm on Nov 13 
culminated in a wonderful display lietween 1 and 2 
A M on Nov 14, and died away about 4am As the 
shower progressed, the radiant point in Loo was 
asc ending above the eastern horizon In bnghtneas 
great numbers of the meteors equalled first magnitude 
stars, many were as bright as Jupiter, and soini ex 
oeeded Venus at its brightest It was estimated from 
systematic counts made by obseivers that at the 
height of the display about 6000 meteors wcie seen 
m one hour 

Nov X4, 1933 Floods in Northern England—On 
Nov 12 and 13 a deep barometric depression passed 
notth of Iroland and across Scotland along tlic line 
of the Caledonian Canal Iho southwesterly gales 
in lamashire wore associated with heavy lams on 
the Penninos O11 Nov 14 tho Mersey overflowed its 
banks the floods at halo bemg the most Bovoro on 
recoid At Salo Pnory the watei was 11 ft deep at 
C hthoioo 300 houses were floodod anil at Bury fue 
engines hail to he called to pump the wattr out of 
houses 

Nov 15 1905 Aurora Borealis A rcmaikable 

display of autora borealis was seen in all parts of tho 
Bntisb Isles lietween 6 and 9 JO p v At Lpsom, 
at lording to Mi Spencer Russell it first became visible 
in tho north at 7 10 pm a nanow arc of pale yellow 
spanning the hon/on b lequont displays of lays 
and sti earners were noticod rising and failing rapidly 
from tho arc their coloui vaiying fiom pale pink to a 
blood rod cimison By 8 66 pm tho aiuora had 
extended considerably and was of an 11 regular foiin 
a most notioeablo featuie being the variability m 
colour failing at tunes to a pule sulslued pink 
brightening up with a peculiar twitching movement 
to a deep crimson The display was v«ry biilliant 
111 the west of Puiopo so much so that at Ghent and 
Tumhout in Bolgium alaiins of lire were iaise<l It 
is notoworthy that in Scotland tho auroia appoarui 
to the south of the zenith, in southern b ngland to tho 
north 


Societies and Academies 

Paris 

Academy of Sciences, Sept 29 — E L Bouvier A 
new type of ceratoeampian Satumioid —Mile Marie 
Charpentier The Piano points of a differential 
equation of the (list oidor Paul Montel Some 
consequences of Kollos theotem A Rosenblatt 
Lineal equations with total differentials —Miron 
Nicoleeco ihe extension of the theorem of Gauss 
to harmonic functions of p order Podtiaguine 
Ihe upper limit of the canonical product of infinite 
order — L Eacande and M Teissid Sober The 
ohronophotographie study of the flow [of a fluid] 
round a plate normal to the turrent The velocity 
measured on the surface of discontinuity is constant 
and oqual to the velocity at infinity, agreeing with 
that indicated by theory Tho velocities found 
espenroen tally at various points give a law of retard a 
tion m good agreement with tho theoretical law — 
L Goldstein The principle of exclusion and intra 
molecular statistics—Pierre Chevenard and Albert 
Portevin The secondary tempering of hyper 
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tempered steels and the stability of austenite—Jean 
Lugeon bimultaneous investigation by atmospherics 
at Zutich and in tho Sahara On the basm of three 
years rocords the following conclusion can be drawn 
out of every 100 atmosphoncs ri corded in a year, 
20 per cont aro of distant origin somo thousands of 
kiloinities 70 per cent have a range of between 100 
and 1000 kilometres 10 ]xr tent aio local with a 
tango of less thm 100 kilomctros The Konnelly 
Heaviside layei is always higher at J 1 (,olca (Sahara) 
than at Zurith Jean Piveteau Contribution to 
the study of the fossil Ganoid fishes the family of 
tho ( atoptcridca Louis Baudtn Ihe vaiiation 
of the respuatory exchanges of fishes as a fuiu tion 
of tho barometno pressure By oxjmi orients at 
Lausanne and at Concamoau it lias been established 
that fish aie very sensitive to changes in the baro 
motnc presume and this sensibility is measured by 
largo difftronus 111 the gaseous exchanges and m the 
respuatory coefficient 

Oct t> Ihe president announced tho death of 
Paul Wagner, corrtapondanl tor thi Seition of Rural 
Economy J Coitantin Hie phytopathological 
guaiantoos of non ilegeneresconeo of the potato in 
North Atm 111 a Since 1922 the author has rocom 
mended tho use of send potatoes cnllw ted 111 cold 
countries or m the mountains Fuither support of 
this view has been obtained fiom results in Amenta 
anil Canada The climate probably acts m limiting 
tho oxttnsion of disease in facilitating tho selection 
of health) individuals and perhaps 111 siippitssmg 
disease Paul Helbronner The polnr muoia of 
Sipt 3, and on its aition on radio tolegiaphn 
tiansmissions A list of win less c onnnunications 
interrupted by this uutoia is given Lion Guillet, 
Jean Galibourg and Marcel Ballay Thuma! ticat 
mint hardening gicy east nous—E Bataillon and 
Tchou Su Iho inaction peculiar to tho egg in 
Uyla Penvitellino and infertility of the hvdiated 
\ngin matenal A Buhl Wave gi oinetiy Ptopa 
gated waves and mtcgial invariants —P Rachevsky 
bub projcitivo spacis B Kagan Sub pi jjcctive 
spates H Chapiro hub projective spaces V 
Romanoviky \ class of lunar integral equations 
—Mezin Iho kinematics ot the elements ot lines 

and sulfates apphod to meteoiology E Coupleux 
and Givelet V11 ok ctric organ An outlmo of an 
entirely new t)j>e of instrument based on the 
tliode valve—A Bogroi Tho snturatid vapmu 
pressure of lithium Charles Plainer Iho btoad 
tasting in It anti ot the landing of tho aviators 
Costis and Bellonto in the United Statis Nicola* 
G Prrrakis The uiHuonre of the dtvtlo|>ei on tho 
properties of a photogiaphio plofi A quantitative 
study of the aition of two difforent lovelopus, 
other vanables bemg mamtained as constant as 
possible —A Kastler Ihe Raman effect in liquids 
possessing rotatory power lhi molecular usym 
metry shown m the transmission of light (lotatory 
power) and in its absorption (< ircular duhioiam) docs 
not appeal in the Hainan diffusion spectra A P 
Rollet and L Andris The alkaline pantalairates — 
J Fromaget and J H Hoffet Tho extension of the 
littoral facies of the upjier Devonian and tho paleo 
goography of not them Indo China —E Saurin 
The existence of post Lias gianttes in Cochin C hina 
and South Annam A Loubiire Ihe iiitranucellar 
vasculansation of the Tngonosperraales—Ad Davy 
de Virville Iho existence of an unnoticed zone of 
vegetation on the ooast of the Annonean massif 
the Caloplaca manna zone —H Lagatu and L 
Maume The explicit reply of leaf diagnosis when 
other means of observation fail 
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Leningrad 

Academy ol Science! ( Oomptea rendua No 7, 1930) 
— G Krutkov A problem oi the theory of perturba 
tions —S Sobolev The wave equation m the case 
of a heterogeneous isotropio medium —A Mordvilko 
Aphids of the tribe Hormaphtdtna General con 
siderations on the relationships and life histones — 
A Tolmaiev A new species of Draba from northom 
Siberia Description of I) prozorotaktx sp n from 
the river Khatanga —E Kozlova Bionomics of 
Prutxnocola tnstgnw Blyth This species nests in the 
suhalpine zone of the Khangat mountain* northern 
Mongolia nest and eggs are described and notes on 
the colour of nestmg birds are given 

( omptes rendua No 8,1930—F Loewinson Lessing 
Ihe delimitation of lipantes from dacitcs The per 
rentage of silica is a less reliable character than the 
acidity coefficient—R Kuzmin Ihe Diophantine 
approximations of algebraic irrational quantities — 
A Andronov and A Witt Inconstant periodic move 
merits and the theory of multivibrators of Abraham 
and Bloch V Cesnokov and E Bazynna The 
factors limiting photosynthesis The intensity of 
light and tho carbon dioxide concentration are not 
direot factois limiting tho photosynthesis the actual 
limiting factor is the velocity of the penetration of 
carbon dioxido through the protoplasm and this 
velocity increases with the intensity of light and 
with the concentration of tho carbon dioxide —D 
Gerasimov Distinctive characters of the pollen of 
T artx and Ptnua cembra m turf The mam differ 
once is the structure of the air sacs —P Schmidt 
Tho Pacific halibut Htppoglosaua kxppoglosaus L , 
of tho Atlantic, does not occur in the Pacific and is 
leplaccd the ro by Hxpogloaaua atenolcpis Schmidt 

Melbourne 

Royal Society of Victoria Sept II —John Clark 
A new species of Lymexylionidse (Coleoptera) 
Under tho name of Atmctocerua crasatcomia a new 
species is described mid figured together with the 
remarkable elongated slender larv® A r6sum6 was 

S ven of tho habits of the boetle and larv® The 
tter are usually regarded an pm hole borers and 
cause extensive damage m growing trees particularly 
Fucalypts in Australia 

Bomb 

Royal National Academy of the Lincei May 18 
—G Scorza Dragoni A problem on the partial 
maxima and minima of a function —D Montesano 
The normal descendenoies of geometric Gremonian 
groups (1)—G Nicoladzd A general mothod of 
investigating the invariant properties of geometno 
figures —E Cech A demonstration of Cauc hy s 
theorem and of Gauss a formula —M Maggini Ihe 
spectral type of the components of a double star, 
determined by means of the interferometer Deter 
mination of the colour indices and hence of the 
spectral type of the components of a double star by 
measuring the visibility of the fringes, is described 
— G Viola Circular orbit of U Cephei —G L 
Andrlssi Ihe system 61 Cygni The existence 
of on orbital motion of the two components of 61 
Cygni, first proved by Sohlesmger, and hence that 
of a physical connexion between these components, 
are confirmed —A Baroni Action of magnesium 
ethyl bromide and of oxidising agents on diethyl 
polysulphides The action of magnesium ethyl 
bromide on diethyl polysulphides leads to the com 
plete demolition of these polysulphides, with forma 
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tion of diethyl sulphide and mercaptan Diethyl 
tnsulphoxide is obtained by the action of mtno acid 
on diethyl tnsulphide, and diethyl diaulphone and 
tmufphone by the action of mtno acid on diethyl 
disulphide The bearing of these results on the 
various formul® proposed for the alkyl polysulphides 
is discussed — C Jucci Distribution of the pigment 
in the strata of the coccoon of the reciprocal crosses 
(>,) between two races of silkworms the Chinese 
gold and the native yellow 

Vienna 

Academy of Sciences July 10 —F Fnza and H 
Przibram Johnstons sense organs in the tentacles 
(Anatopeden) of SpkodromatUts and Droaophtla Con 
coming the nature of the regeneration after the ampu 
tation of the first or second joint of a limb —H Przl- 
bram Influence of mfundin and of adrenalin doses 
on the colour of the frogs Rana eaculenta, R fuaca, and 
H arborea (Causes of animal coloration, 12) Doses 
were kept below the fatal limit The change of colour 
is not merely a death signal There is a brightening 
of colour with weak donee of infundm — H Przibram 
Rflle of visual perception for colour changes in the 
frogs R eaculenta, R fuaca and II arborea (Causes of 
animal coloration, 13) To eliminate the effects of 
rough or smooth surfaces the frogs were placed in glass 
dishes these being surrounded by coloured papers 
The darker colour of the frog when on a darker back 
ground appears to be a visual effect —R Ziesks In 
nuenoe ol the extirpation of hypophysis or eyee on the 
colour changes of the frog H arborea A hormone of 
the hypophysis provokes an expansion of the melano 
phorea and hence a darkening of the skin —J Poliak 
and K Deutzcher Tho preparation of an o ammo 
thio phenol sulphomo acid —E Katacher Xylenol 
sulpho chloride and sulphonylide —A Mtiller and P 
Bleier Two syntheses of hopta methylene imino — 
A Kailan and A Irresberger The esterification of 
3, S diammo and of iodo benzoic acid by ethylalooholio 
hydrotlilono acid - A Kalian and A Irresberger The 
influence of neutral salts on the velocity of reaction m 
alcoholic solutions The varying results are explained 
as partly due to the combination of water with the salt 
—L Waldmann Geology of the Rosalia hills —L 
Waldmann Geological studies m the mioa schist zone 
of southern Bohemia —H V Graber Roport on the 
geological and petrographies! investigations m the 
Upper Austrian and south Bohemian primitive rooks 
—J Regen The formation of studulation sounds m 
some of the saltatory Orthoptora—A Dadleu and 
K W F Kohlrausch btudiee on the Raman effect 
(10) The Raman spectrum of organic Bubstanoes 
Sixteen ammo bodies have now been studied —A 
Brnkl and G Ortner The sulphides of gallium 
Three sulphides are reported, Ga^S,, GaS, and Ga,8 
— F Urbach The interpretation of Stokes s law 
—Radium Institute Communications (No 204) F 
Urbach and G Schwarz I ummescenee of the alkali 
halides Measurements of thermo luminescence on 
the hypothesis of loosened regions ( Lockeratellen) — 
(No 266), F G Wick Experiments on radio thermo- 
luminescence Fluorites snow a senes of sharp bonds 
possibly due to rare earths —B Karlik Experiments 
on the luminescence of lino sulphide and diamond 
under the influence of radioactive radiation The a 
radiation from polonium destroyed the blue and green 
bands of zinc sulphide The capacity for lumineeoenoe 
in the diamond was also destroyed by a radiation — 
F Hfllzl The mobility of some ions containing iron 
—0 Diachendorfer On o ohlorbenxal dinaphthol — 
O Duchendorfer and H Suvan Researches in the 
field ofphyto chemistry (6) Allobetuhn —R Rsln- 
icks The evaluation of the Raman spectrum of 
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Organic Chemical Research m relation 
to Industry 

AT the Bristol meeting o( the British Assooia 
-+X. tion a discussion took place in Section B 
(Chemistry) on the position of the dyestuffs in 
dustrv in Great Britain and the effect which the 
passing of the Dyestuffs Act ten years ago has had 
on the development of the industry and on activities 
connected then with The matter is of importance, 
be< auso unless somo step is taken to n new the Act, 
either m its present or in a modified form it will 
automatically lapse in December of this year 

Three questions arise in connexion with the 
working of the Act and it is upon the answers to 
these questions that the issue depi nds I hev are 

(1) What was the purpose of the Act * 

(2) Has it achie\ ed that purpose 1 

(3) If the answer to (2) is in the affirmative or 
qualified affirmative will th« lapse of the Aot 
tend to re establish the conditions which it was 
enacted to alter 1 

In connexion with the first question it is per 
haps well to remember that the Act u an unusual 
me aaure since it prohibits the import of all dyestuffs 
and intermediate products related thereto unless 
under licence X lctnces are granted by a com 
mittee composed of dye make rs and dye users with 
a certain number of neutral members and are 
issued in eases whirr the substances required are 
not manufactured in Great Britain 

The object of tho Act is stated m an announce 
ment made by the Government in 1920 which read 
as follows It is the settled opimon of the Govern 
ment that for national security it is essential that 
synthetic colour making factories should be in 
existence and be maintained in operation with their 
staffs of chemists and other experts m this country 
and that tho oquipment should be equal in extent to 
that of any other possibly hostile nation 

This statement dealt with the subject from the 
point of view of national security in time of war—a 
matter of the highest importance but one that has 
been stressed so often that no further comment is 
necessary hero The existence in Great Britain of 
highly trained chemists in control of plant and 
equipment of a type readily adaptable to the pur 
pose of the manufacture of munitions of war is, 
unfortunately essential untd conditions are reached 
which will render the most elementary precautions 
unnecessary Nevertheless it is dear that the 
object of the Aot was the establishment of a strong 
industry in connexion with the manufacture of 
I dyestuffs and the intermediate produots from which 
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they are derived, which would serve as a means for 
development and progress m times of peaoe but 
which would also be available in time of war for 
it must be remembered, in the latter connexion, that 
it is the simplest of operations to utilise at a 
moment s notice the plant and personnel employed 
m dye and intermediate manufacture for the pur 
pose of producing munitions of war Moreover, it 
should be realised that although not expressly 
stated the Act covered and has influenced a far 
wider field than that it was designed to foster, 
because many substances dealt with in the fine 
chemical industry, and in industries dealing with 
medicinal substances and organic compounds of 
chemo therapeutic interest, are either directly or 
indirectly related to the dyestuffs intermediates 
and are therefore covered by the Act 
The answer to the second question—Has the Act 
aohieved its purpose *—will be found by reference 
to the record of tho meeting of Section B and to an 
excellent pamphlet just issued by the Association 
of British Chemical Manufacturers The latter 
document deals with the views of the dyestuffs 
manufacturers on the progress which has been made 
under the Aot of 1020, and although essentially an 
‘ ex parte statement, is nevertheless so concisely 
and clearly expressed that opponents to the ex 
tension of the Act if such there be will have some 
difficulty m combating the very cogent facts con 
tamed therein The industrial and other difficulties 
which have militated against the development of 
the industry are enumerated and the conclusion is 
reached that, in spite of these, the Act has largely 
succeeded m achieving its mam object, and that, 
as a consequence, we now have a well organised 
technically efficient, and virile industry The 1929 
production was more than six times that of 1913 
by weight, and the home production now provides 
ninety per cent of the home consumption by weight 
and Beventyfour per cent by value Tho con 
elusion reached is that while a sound foundation 
has been laid, and a strong structure is steadily 
being erected on efficient lines, there is still con 
siderablo headway to make before the industry can 
meet the full requirements of the colour users, secure 
its proper share of the export trade, and withstand 
unaided the intensive foreign competition and price 
cutting which would result if this Act were allowed 
to lapse The removal of the present protection 
would jeopardise the consummation of the work 
which it was the objeot of the Act to achieve ” 
The dye makers put forward the suggestion that, m 
order to ensure that no hardship should be placed 
on the oolour users, the Act should be extended in a 
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form which will provide that prohibition of imports 
will only apply where a British maker is prepared 
to supply an equivalent product at an equal price 
In Hie summary of conclusion reached by the 
dye makers it is stated that the industry employs 
a larger proportion of technically trained men than 
probably any other manufacturing industry in this 
country, and its existence is essential for the ade 
quate maintenance of instruction and research m 
organic chemistry whioh are vital to our national 
prosperity and security ” In other words, our 
research schools m orgamo ohennstry are de 
pendent on the industry for the employment of the 
trained men they produce, and, on the other hand, 
the industry is dependent on the schools of research 
for providing the skilled chemists without whom its 
work would be impossible Pnortothe War, manu 
facturers in Great Britain did not realise the need 
for highly trained men for service in the industry 
Usually all that was considered necessary was that 
a man should have obtained a sound general tram 
ing in chemistry and allied subjects It is certain 
that the pre War predominance of Germany in 
scientific manufactures and the fact that m this 
connexion we were rapidly becoming a nation of 
merchants was due to the difference between the 
methods of training in the two countries In Ger 
many every chemist received a training m the 
methods of research, whereas in Great Britain prob 
ably ninety per cent of those seeking employment 
after graduation obtained no such training but 
entered the industry directly they had finished 
their course Of the ten per cent remaining, the 
greater proportion went abroad to receive further 
instruction Nowadays all that is altered 

Manufacturers have come to realise that whether 
it is intended to place a man m the works as a 
process chemist, or whether it is intended that he 
should, in the first instance, enter the works’ re¬ 
search laboratory, it is essential that he should have 
received at least one if not two years training in 
research methods after graduation It is fashion 
able m some quarters to disparage the Ph D degree, 
and to doubt the wisdom of the universities whioh 
have introduced it No one who has any know¬ 
ledge of the working of a large orgamo research 
school would do this The degree is usually con¬ 
ferred after two years’ training m research and in¬ 
dicates that the holder has undergone this training 
It is a definite hall mark which manufacturers are 
beginning to recognise, because they understand 
that the ohennst possessing it has been trained to 
think They know that no system of education can 
supply a student with the teohruoal minutua of 
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their manufacture*—these can only be provided by 
them on the spot, but they know full well that a 
man with a trained mind will pick up thoee details 
very much more rapidly and effectively than one 
without such an advantage 
When the whole field of organic chemical re 
search is envisaged, one realises the vast importance 
of the subject and the need to prevent any occur 
rence which may in any way hamper or hinder 
its development There are strong schools of re 
search in most of our universities and university 
colleges, and from these emanates a steady stream 
of thoroughly trained men which is quickly ab 
sorbed into the industry There is no lack of em 
ployment Indeed, during the past few years the 
demand has been in excess of the supply and 
heads of organic research laboratories have often 
been unable to provide the men asked for More 
over, the demand is increasing, and this must inevit 
ably be so, because the number of industries based 
on orgamo chemistry is increasing and is bound to 
increase Closer touch will also be effected between 
chemical industry and the research laboratories 
and further schemes will be devised for linking up 
the two whereby the great potentiality for m 
\ eetigation and discovery resident m the umver 
sities will become available industrially 

It has been suggested that a certain measure of 
danger underlies the possession by a nation of 
strong and wealthy industries based on science, m 
that the best men turned out by the research 
schools may be attracted, by the offer of larger 
salaries, to abandon an academic career If this 
were so, it would be fatal to the future development 
of both industry and academic science If all the 
best men w ere attracted to industry, the second rate 
men who remained would be unable effectively to 
control the research sohools, which would then no 
longer be able to turn out first class men It is, of 
course, hopeless to suggest that matters could be 
adjusted by the universities paying Balance in any 
way commensurate with those obtainable in in 
(lustry, but adjustment ib certain to be reached by 
temperament for in the future, as in the past, 
there will always be a number of first class men to 
whom the ‘ loaves and fishes ’ of industry will offer 
no attraction, and who will be content to carry 
on research and investigation without any ultenor 
object Moreover, there are many men to whom 
the love of teaching is a thing apart, and it is to 
these one must look for the adjustment of conditions 
which, at the present tune, do undoubtedly present 
certain alarming features 

Jocelyn Tjhohpi 
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Taking Stock of Rubber. 

(1) Latex its Occurrence, Collection, Properties and 
Technical Applications By Dr Ernst A Hauser 
With Patent Review compiled by Dr Carl Boehm 
von Boemegg Translated by Dr W J Kelly 
Pp 201 (New York The Chemical Catalog 
Co , Inc , 1930 ) 4 dollars 

(2) Handbuch der KauUchukwt&aenachaff Herausge- 
geben von Prof K Memmler Pp xxiv+768 + 10 
Tafeln (Leipzig S Hirzol, 1030 ) 57 50 gold 
marks 

S CIENTIFIC investigation of rubber and rubber 
technology, apart from scattered researches, 
is a work of the present century Growth of know- 
lodgo has been very rapid in the last decade, 
parallel with the enormous growth of the rubber 
planting industry in the East and ot the tire 
industry m America and Europe The two books 
undor review give a timely and encyclopedic sum 
mary of current ideas m the field 
(1) Until a few years ago, latex, outside the pro 
duemg countries, was only a colloid curiosity, but 
recent developments m its direct application, for 
example in the impregnation of textiles and m 
electro deposition and dipping processes, have made 
it one of the most interesting materials m the rubber 
industry Dr Hauser was well fitted to write a 
monograph on the subject He has made important 
contributions to our knowledge of latex, has mvesti 
gated latex fresh from the tree in the East, and has 
studied one of the most urgent technical problems 
(that of latex concc ntration) intensively and on the 
works scale In the result his book is admirably 
balanoed and full of implications for further work 
It may be said hore, also, that the translation is 
done m lucid, enjoyable prose 

A historical introduction recalls the earliest 
patents for the use of latex, taken out m Great 
Britain bj Samuel Peal and Ihomas Hancock many 
years before the time was npe for their inventions 
The story is brought up to the foundation of the 
plantations from which the modern rubber industry 
dates Thore follow chapters on the most important 
latex bearing trees, on the collection of latex, the 
physical and chemical properties, non lubber con¬ 
stituents of latex, less important latioes, coagula¬ 
tion, evaporation, preservation and shipping, con¬ 
centration, vulcanisation, and industrial applica¬ 
tions Chapter headings scarcely reveal the wealth 
of material dealt with in the book Many diffi¬ 
cult problems are cntioally examined and the 
text is frequently amplified by exhaustive biblio¬ 
graphies 
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(2) Too many books devoted to general survey 
offer nothing but a superficial patchwork 
Memmler s Handbook ” is very different from 
that, it is a comprehensive digest packed with 
detail, and offers an invaluable work of reference 
to the state of knowledge of rubber science at 
the present da> 

There are seven main sections The first, by 
Zunmermann, is devoted to the botany, cultivation, 
and preparation of rubber There are chapters on 
every aspect of this field work, and such recent de 
velopments as electrophoretic and Emka rubber are 
discussed alongside Hevea, Manihot, and Jelutong 
The chemistry of rubber is treated in the second 
section by Pummerer and Koch, and in this field we 
find the most important advances over the oldor 
text books Some chapters such as those on halo 
gen and oxygen derivatives of caoutchouc, contain 
little more than previous writers could say, but the 
chapters on the purification, crystallisation and 
fractionation of rubber, on internal molecular re 
arrangement ((ydisation), on hydrogenation, and 
on the molecular w tight and chemical constitution 
show the remarkable progress recently made A 
long ohapter on synthetic rubber will be read with 
special interest on account of its author s associa 
tion with the I ti Farbenmdustne A G The 
special question of vulcanisation is given a separate 
section by Kindscher and contains a good account 
of the part played by accelerators, while some less 
practical but theoretically interesting work on van 
ous types of vulcanisation, such as the Peachey 
process and the use of selenium and nitro bodies, is 
adequately treated 

The fourth section, also by Kindscher, is on the 
chemical analysis of rubber This is the one de 
partment of rubber science which has made little 
progress in recent years The great interest taken 
in the mechanical testing of rubber, which began 
a couple of decades ago, has caused a definite 
neglect of chemical analysis Such problems, for 
example, as the detection and determination of 
organic accelerators and preservative agents m 
rubber are barely touohed upon , what little is said 
about them only emphasises the difficulties without 
throwing any helpful light 

The fifth section, by Hock, oovers the fascinating 
subject of rubber physics The mechanical struc¬ 
ture of rubber stands out as the fundamental 
problem of rubber science m view of the unique 
mechanical behaviour of the material In this book 
the structural conceptions are baaed on the thermo- 
elastic properties, and the important contributions 
of X-ray analysis to the subject are fully treated 
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Other chapters are devoted to the thermal, optical, 
and electrical properties of rubber, to its swelling 
and solution m fluids, and to rubber as a dispersing 
medium for filler partioles The sixth section, by 
Memmler and Schob, on mechanical testing, sub¬ 
stantially follows the earlier work of Hinnchsen 
and Memmler, but contains valuable new sections 
on the plasticity of orude rubber and on agemg 
tests The final section, by Pohle, constitutes the 
first general discussion of rubber microsoopy yet 
written It is illustrated with numerous beautiful 
reproductions in black and white and in colour of 
photomicrographs The use and effect of stains in 
connexion with the dispersion of fillers is a revelation 
of delicate work 

Both these books conclude with full indexes of 
names and subjects, and are well printed 

T R D 


The Mosquitoes of North America. 

A Handbook of the Mosquitoes of North America 
their Structure, hour they Live, how they carry 
Disease how they may be Studied, how they may be 
Controlled, how they may be Identified By Prof 
Robert Matheson Pp xvii + 268 4 2'i plates 
(London Bailhere, Tindall and Cox 1929) 
25s net 

ALARIA, once very prevalent in the northern 
United States, has almost disappeared there, 
and is also less prevalent m the southern States, 
although here its diminution has been less marked 
and has procoodod at a slower rate It has been 
suggested that the possible factors contributing to 
the decline of the disease have all been closely 
related to the agricultural development of the 
country, and, therewith, the reduction of habitats 
favourable to the breeding of the anophclme vectors 
The danger of a serious increase of malaria m the 
northern States is not considered great, but under 
the less better developed conditions in the south, 
the likelihood of a recrudescence of the disease is 
much greater In America, as elsewhere, mosquito 
campaigns in the past have been organised only 
when outbreaks of mosquito borne diseases occurred 
After the outbreak had diminished or disappeared, 
the passivity of responsible authorities frequently 
nullified the results of previous good work, and 
control operations had to be renewed with the 
recurrence of fresh outbreaks 
The successful control of mosquitoes depends on 
a thorough knowledge of their habits, which vary 
with the species It is, therefore, essential that an 
exhaustive survey of the mosquitoes of the par- 
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ticular area to be controlled should first be made, 
including those that are migrants from adjoining 
distnote, and finally, a topographical map of the 
area should be prepared showing the breeding 
grounds of the different species With this m 
formation available, a definite plan for the ultimate 
reduction and elimination of breeding may be 
undertaken Any plan will depend largely on 
local conditions, the extent and character of the 
breeding grounds, and the species of mosquitoes 
concerned Whilst, then, malaria and yellow fever 
have been the greatest single factors conducive to 
the undertaking of active measures of mosquito 
control, it must not be forgotten that the ano 
pheline earners of malana are but a mere fraction 
of the world's mosquito fauna, the majonty of 
species of which are not concerned in the transmis 
sion of any disease, but thrust themselves unduly 
on the attention of man by their excessive abund 
ance in certain regions and their irritating bites 
Under such conditions, man’s capacity for work and 
enjoyment in the open air is seriously interfered 
with, and valuable lands are rendered almost un 
inhabitable and remain undeveloped This is par 
ticularly true of summer seaside and lake resorts, 
or urban areas subject to mosquito invasion, and of 
manufacturing and industrial districts 

In the United States the mosquitoes of New 
Jersey enjoy a reputation for bloodthirstiness that 
is second to none Their abundanoe is traceable to 
the ideal breeding grounds which ocoupy thousands 
of square miles of tidal salt marshes adjoining the 
Atlantic seaboard Here there flourish such mi 
gratory species as Tcmtorhynchua pertwrbana Aedaa 
vexana A aollxcttana A cantator, and A tasmorhyn 
chua The abatement of the nuisance depends for 
its success on the ditching and drainage of the 
marshes A true index of the success of the Now 
Jersey anti mosquito campaign is the steady appre 
elation m the land values of adjacent residential 
areas during the past decade Dr T J Headlee, 
State Entomologist, New Jersey, is the authority 
for the statement “ that where salt marsh mos 
quitoea have been largely eliminated during the last 
ten yean, there has occurred an average annual 
increase in taxable land values of seventy five per 
oent more than where they are still present or very 
recently reduced ” 

Problems of mosquito eradication similar to those 
of New Jersey also exist in California In the 
valleys of most of the larger rivers of North America 
there ooour special problems of mosquito oontrol 
due to the annually recurrent conditions of flooding 
produoed either by the melting snows of spring or 
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the early summer rains The mosquito pestilence 
of the lower Fraser River valley is entirely due to 
suoh conditions, and in some years assumes such 
proportions as to interfere seriously with tho out 
door activities of the agricultural communities 
scattered along the valley Likewise dependent for 
their development on the pools formed as a result 
of the melting snows are tho majonty of the species 
of Aedea of the northern Canadian praine and 
tundra lands of the North West Territories No 
summer traveller to the Arotic but has experienced 
the annoying persistence of tho countless myriads 
of Aedea which in point of actual numbers far 
transcend any mosquito plague of the tropics 
These northern species are but single brooded, 
hatching from eggs deposited at random in the 
vegetation the previous summer Whilst the period 
of overwintering diapause or latency only termin 
a tee with the recurrence of the requisite conditions 
of spring moisture, it ib frequently prolonged so 
that many eggs only hatch after two or more 
periods of submersion separated by longer or shorter 
intervals A comparable prolongation of the egg 
stage of Aedei argenleua has recently been ex 
plained by Roubaud 1 (1920) not bo much as 
an adaptation enabling the species to survive 
periods of dryness or unfavourable winter con 
ditions, as a period of reactivation, during which 
the inhibitory effocts of inherited toxins are 
overcome 

In connexion with mosquito breeding one of the 
most urgent problems awaiting solution is the asoer 
taming of the physical chemical, and biological 
factors, which determine the presence of certain 
species of mosquito larvae in some pools and their 
absence m others Variations of the pH values 
do not alone seem to offer a satisfactory cxplana 
tion Recent investigations would indicate that 
speeifio substances present in the water or pro 
duced by the decomposition of vegetable matter 
may be responsible for the growth of speoifio 
micro organisms suitable or unsuitable as food for 
the larvae 

The book before us discusses in a conventional 
manner the facts of mosquito morphology and 
biology, the relation of mosquitoes to disease, and 
the methods now commonly employed in oom- 
bating mosquitoes The final two chapters of the 
book are devoted respectively to a systematic 
account of the North American apeoies of Ano- 
phelim and Cuhouu, of the former 8 species axe 
described, of the latter 73 species belonging to 9 
genera, It will Berve as an admirable introduction 
to the more comprehensive work of Howard, Knab, 
TJl 
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and Dyar, ‘ The Mosquitoes of North and Central 
America and the West Indies ”, and of Dyar’s “ The 
Mosquitoes of the Americas ” One of the great 
drawbacks to the advancement of culicidology has 
been the irksome synonymy, for which systematists 
and other Btudents of the group have been largely 
responsible It is, therefore, refreshing to those 
weary of tracking species invested with a protean 
nomenclature to find that at last systematists 
are beginning to agree upon the identity of many 
of our nearctio and palsearotic forms, with a oon 
sequent welcome reduction of spurious species 
Further investigation will doubtless Bhow that 
many others are merely vaneties and not valid 
species 

The book is well illustrated by 23 text figures and 
25 plates, 7 of which are photographs of the breed 
mg habitats of common species, whilst the re 
mainder are composed of dear diagrammatic repre 
sentations of larval and adult structures important 
m identification There is a useful general index 
A E Cam ebon 


ifoctlvantM dn ddvelopprment 1*» a>uf« dunblu et lour impotUnre 
dui Is njsunluemenl da r>cls dvoluUf Ann Inst PatUtur no V 
Fsra. 1D24 


Prof Whitehead’s Philosophy 

Process and Reality an Essay m Cosmology 
(Gifford Lectures delivered in the University of 
Edinburgh during the Session 1927-28) By 
Prof Alfred North Whitehead Pp xxui + 509 
(Cambridge At the University Press, 1929 ) 
18s net 

I T does not fall within our scope to attempt a 
detailed or technical examination of the volume 
of Gifford Lectures m which Prof A N Whitehead 
has expounded at greater length than elsewhere 
his system of metaphysics Ihis has been done 
in many other notices, and we would be understood 
here only to give a general impression from rather 
a lay point of view, comparing it with other 
newly published syntheses of similar scope—for 
example, that of Profs Alexander and Haldane, 
Pringle Pattison and Hobson, and Sir Arthur 
Eddington 

Gifford lectures always open up a prospect of 
such fresh attempts to bnng together the conclusions 
of science and put them into some sort of living 
relation with religion It is an increasingly difficult 
task, and one should be grateful to the valiant 
men who essay it and the foundation whioh en¬ 
courages them It is doubtful, however, whether 
much has yet been achieved m the direction which 
No 3185, Vol 126] 


most of the lecturers have had m view, mainly for 
two reasons either they restate their old religious 
and metaphysical preconceptions side by side with 
a summary of certain aspects of recent science— 
this was the method, among others, of two eminent 
Gifford lecturers, Eddington and Haldane—or 
they undertake quite a new construction of their 
own, with a new phraseology and new ideas very 
difficult to accommodate to accustomed usage. 
Prof Whitehead is the greatest example of this 
type, Prof Alexander inclining towards him, but 
with muoh more tenderness to our traditional 
language and ways of thought, and also—the most 
important point—a much more thorough and 
accurate psychological analysis 
In Prof Whitehead’s work, whether in this 
volume or in the better known Science and the 
Modem World ”, we are constantly enlightened 
by some inspired phrase or conducted to a new 
vista of unity between the thinkers of the past and 
the opening realms of thought m the future in 
this sense Prof Whitehead is himself one of the 
builders of unity, a potent force in the new re 
nascenco of the universe which is thus a creative 
advance into novelty ” But when we turn to the 
system itself which he has elaborate d with so much 
patience and ingi nuity, we are overwhelmed by a 
cloud of perplexities and doubt 

Tho first and most obvious cause of this em¬ 
barrassment is tho extraordinary obscurity and re¬ 
dundance of the language Hero is a comparatively 
simple sentence, selected rather for that reason out 
of a multitude of others which on every page have 
confounded the wits of the most practised readers 
The depositions of Plato, Aristotle, Thomas 
Aquinas, Descartes, Spinoza, Leibniz, Locke, 
Berkeley, Hume, Kant, Hegel, morely mean that 
ideas which these men introduced into the philo 
sophio tradition must be construed with limitations, 
adaptations, and inversions either unknown to 
them or even explicitly repudiated by them ” 
What does this sentence tell us except that ‘ No 
philosopher’s words can be taken as final ” ? This, 
however, is a simple case The greatest difficulty 
arises when the author adds to this redundancy of 
ordinary expressions the whole apparatus of a new 
terminology which he has himself invented and 
he himself remains the only writer to employ No 
doubt an author is justified m introducing words 
carefully framed to express ideas which he cannot 
find adequately expressed in accepted phraseology 
But dearly he must, if he wishes to be read and 
understood, do this with the utmost care and 
moderation 
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Now, Prof Whitehead, thinking that he has a 
great new idea to expound which dominates all 
his thought, has not only transformed one familiar 
word to express this new thought, but has added 
to it a whole string of others which constantly 
recur m the midst of long and complicated 
sentences The leading word transformed is, of 
course, * organism ’, and with this come entity, 
super]ect, prehension, concrescence, and many more 
Some are now coinage, others are old words used 
m a novel and not always strictly consistent 
sense 

This comage of new words goes further than 
merely verbal explicitness—which, in fact, it does 
not secure The deeper difficulty is that having 
set up the ono great idea with its new denom 
ination of organism ’ and organic ’, the author 
is apt to proceed and to move in a completely 
ntw world of thought, more and more detached 
from the world of familiar fact from which he 
sets out 

This starting point for the new philosophy is 
given in an early passage as follows the doc 
tnne of the philosophy of organism is that, how 
ever far the sph< re of efficient causation be pushed 
in determination of components of a concrescence— 
its data, its emotions, its appreciations, its pur 
poses, its phases of subjective aim—beyond the 
determination of thiso components there always 
remains the final reaction of the self creative 
umty of the universe This final reaction com 
pletes the self creative act by putting the decisive 
stamp of creative emphasis upon the determinations 
of efficient cause ’ This final self creative unity ’ 
is what the author means by God ’, who ib else 
where defined, more briefly m the same direction, 
as “ the principle of concretion ” 

One understands in a vague sense what this aims 
at It has close affinities with other large general 
ideas current at the moment, especially Gen 
Smuts’s ‘ holism ’ It has a value, no doubt, in 
raising the mind above the complexities of particular 
events above all, in connecting the idea of creation 
with that of increasing order and umty in the world 
But when applied ab extra , as it were, overriding 
the known distinctions, for example, of the living 
and not living, the conscious and the unoonscious, 
it confuses and does not enlighten us For ono 
reader at least, full of admiration for the author 
and sympathy with his general aim, more light 
comes from the less ambitious but more faithful 
psychological analysis of the school of Bradley 
and Alexander 


Our Bookshelf. 

Air Ministry Meteorological Office The Weather 
Map an Introduction to Modem Meteorology 
(M O 225i) Second edition, entirely rewritten 
Published by the authonty of tho Meteorological 
Committee Pp iv + 83 + 24 plates (London 
H M Stationery Office, 1930 ) 3« not 
The first issue of “ The Weather Map ” was pub¬ 
lished in 1915, primarily in response to military 
requirements, and. was m considerable demand for 
the succ< odmg ten years, as is shown by the fact 
that six reprints were made during that period Mr 
J S Dmes, while superintendent of tho forecast 
branch of the Meteorological Office, rewrote the 
work and brought it up to date 

There are numerous improvements in the new 
volume, the most obvious of which are visible at a 
glance in its better finish throughout, and i specially 
in the cover and in the reproduction of the weather 
maps It may be noted however, that in order to 
exhibit the weather at individual stations clearly, 
the area covered by tho maps is about the same as 
for those published in such morning n< wspapers as 
reproduce tho map for 0 v m of the previous day 
This area is very small compared with that of the 
‘ working chart of the official forecasters a fact 
which should be borne in mind when considering 
the process of preparation of tho forecasts There 
must be a great many people who would follow with 
interest the changes depictod in these majis could 
they master the meaning of all the symbols and 
figures that appear on them, and thoir requirements 
are well met in the full and clear exposition given of 
the make up of a modem synoptic weather map 
To those whose interest carries them further, and 
who require some insight into the land of reasoning 
followed by the official forecaster in making his 
diagnosis of a particular situation, the same atten 
tion has been paid, and there is little doubt that 
present day technical methods of prediction have 
been made comprehensible to anyone with an cle 
mentary knowledge of physics, and not wholly un 
intelligible to those without such knowledge It is 
good to see also that the history of tho subject has 
not been neglected, and that a careful account has 
been given of the new ideas that have come to us in 
recent years from Norway owmg to tho analytical 
methods worked out by J Bjerknes w ith tho aid of a 
closer network of stations than is normally em 
ployed m synoptic meteorology The amount of 
reformation and the clearness of its exposition are 
remarkable for tho sue of the volume The teach¬ 
ing profession should derive especial benefit from its 
appearanoe 

In a Persian Oil Field a Study t» Scientific and 
Industrial Development By J W Williamson 
Second edition, revised and enlarged Pp 
192 + 25 plates (London Ernest Benn, Ltd, 
1930 ) 7« fid net 

It is quite evident from the call for a second edition 
of this book that public interest in the oil industry 
extends beyond markets Written originally for 
the non technical reader to convey “a judicious 
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appreciation of the work of a British oil oompany, 
apparently sales and oertamly reviews commended 
the volume to the technologist, a souroe of grati 
fioation to its author, who modestly reiterates m 
his second preface its real purpose to serve the 
general reader 

Probably one of the chief reasons for the suocess 
of this essay is the fact that it is unique of its kind 
At first glanoe one might wonder, and with every 
reason, what there was in the business of oilfield 
exploitation to appeal to anybody outside those 
directly concerned, outside the technical circle 
But the story of a self contained British community 
operating m alien country, contending not only 
with a difficult people, but also with Nature in her 
sternest mood, every individual and collective 
effort directed to one goal, the winning of petroleum 
and all that this to day stands for, provides an 
author with a wealth of material, technical, human, 
psychological, social, out of which, if he be worthy 
of his pen, he cannot fail to make abundant literary 
capital 

The ohief departure from the first edition is the 
molusion of a chapter on Oil and Ethics , which, 
designed to portray the achievement of the com 
pany concerned m correct perspective of inter 
national industry, throws into sharp relief the other 
part of the book Otherwise the alterations are 
mainly those of righting mistakes, revising sections 
which clearly wanted attention in the original, and 
extending the information on those particular 
operations, for example, geophysical, which have 
been prominent in the interim To criticisms 
made to the reviewer, that the title is an intended 
parody on a popular song, and that the book is an 
excellent form of publicity for a commercial under 
taking, we reply that, even if either or both are 
justified, anything which brings home to the general 
reader what a wonderful substance is petroleum, 
what praiseworthy enterprise and high standard 
of human attainment are involved in its exploita 
tion, deserves the fullest approval H B M 

Rudt "Schneider a Scientific Examination of hie 

Medtvmehtp By Harry Price Pp xv + 239 + 12 

{ lates (London Methuen and Co , Ltd , 1930 ) 
0« dd net 

This volume gives an account of two senes of 
sittings held under the auspioes of the National 
Laboratory of Psychical Research of which the 
author is the honorary director The medium in 
whose presence alleged psychic phenomena are 
said to have taken place was a young Austrian, 

K ame Rudi Schneider, who with his brother 
have for some years held the position of the 
principal European mediums for the so called 
physical phenomena 

The present senes of sittings is said to have been 
held primarily in order to interest as many scientific 
men as possible, although the list of otters scarcely 
lends support to this statement 
The control of the medium and observers was 
mainly exercised by an electrical device whereby 
any movements which respited in breaking the 
otrole were registered by the extinction of certain 
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lights, and thus both medium and sitters were 
immobilised and (it is claimed) prevented from 
indulging m any tnokery Under these conditions 
a number of manifestations are recorded, such as 
the movements of objects without oontaot and the 
appear an oo of hands seemingly endowed with life 
Notes were taken by a lady secretary, who dictated 
them into a dictaphone as the events ooourred, 
but the few independent accounts that Mr Pnoe 
prints show that these notes should be regarded 
with some caution 

Generally speaking, the book is an interesting 
addition to the studies of the Schneider phenomena, 
although the treatment of past history u scarcely 
ingenuous From its perusal the uninformed reader 
would scarcely gather that a formidable mass of 
evidence exists to justify suspicion regarding pheno 
mena identical, or nearly so, with those now said 
to oocur with the electrical control 


A History of Medicine By R McNair Wilson 
(Bonn’s Sixpenny Library, No 148) Pp 80 
(London Ernest Benn, Ltd , 1930 ) 6 d 
In a very small compass, the author gives an 
excellent survey of medical history Beginning 
with the medicine of the Greeks he emphasises 
the influence of Hippocratic humoral conceptions 
and the later Roman methodist theory and the 
Galenic theory of the pneuma upon the develop 
ment of medical scienoe An admirable plea for 
recognition of the value of earlier English medicine 
is made, with special reference to the works of 
Harvey and Sydenham Jenner’s discovery of 
the use of vaccines is also well described, and this 
is followed by a good analysis ot the work of 
Pasteur From 1880, great strides have been made 
in antiseptio surgery and the apphcation of anti 
toxic sera, and the author gives his readers a 
glimpse into this revolutionary period in medical 
history 

The book terminates with a bnef review of the 
development of preventive medicine which h«£s 
resulted in the establishment of the Ministry of 
Hoalth and the Medical Research Council, the 
study of mental sickness, and oanoer research The 
work is altogether a splendid effort and may 
be read with interest, both by medicals and 
laymen 

Plant Biology an Outline of the Principles under 
lying Plant Activity and Structure By Dr H 
Godwin Pp i+ 266 (Cambridge At the 
University Pres*, 1930 ) 8s fid net 
Elbmdntaby text books of botany usually bear a 
strong family reeemblanoe, and it is therefore a 
pleasure to notioe one bearing the hall mark of 
individuality Thu book treats the plant as an 
active unit, and at the same time emphasises the 
phymeo chemical bases on which it works Par 
ticularly useful are the sohemes showing the types 
of metabolism and energy relations of the yeasts 
and bacteria We may weloome also the illustration 
of tiie tissue dements as solid objects, and also the 
developmental treatment given to the morphology 
of flowering plants 
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Letters to the Editor 

[The Editor do** not koid JnmeeJf reepontible for 
opimon* eaepreseed by hi* eorreepondent* Neither 
o on he undertake to return nor to oorreepond mth 
the tenter* of rejected manuscript* intended for thw 
or any other part of Natubjc No notice ie taken 
of anonymou* communications ] 

Crystal Structure of Parahydroftsn 
Wx have made two Debye Soherrer films of para 
hydrogen oooled by helium boiling under normal 
pr essure yielding rather faint and granular lines A 
much better intensity was obtained when the solid 
was irradiated at a temperature lees than 2° K The 
spaoings which were deduced from these films cannot 
be explained by a simple space lattice of cubic sym 
metry 

A noxagonal dose packing of molecules with a 
3 78 A and e/a 1 63 gives a satisfactory agreement 
between observed and calculated spaoings h or the 
density we compute then 0 088 

A more detailed aooount of these experiments is 
being published in the Proceedings of the Royal 
Academy of Amsterdam 

W H Kskbom 
J Dk SmrDT 
H H Moov 

Leyden Oct 30 


A Sex linked Character in Ducks 

Although sex linked characters are known in 
fowls pigeons doves and canaries none has hitherto 
been retoided m ducks From the ind latnal point of 
view a sex linked character affecting the down of the 
newly hatched duckling enabling the sexes to be 
distinguished at this stage would be of considerable 
importance for the runner duck though a mag 
mfioent layer is comparatively valueless for table 
purposes It is true that the sexes oan be dig 
tinguished by a careful examination of the cloaca 
even at hatching but this as a rule demands more 
skill on the part of the operator than the average duok 
farmer possesses 

Some experiments earned out this year have 
revealed the existence of a sex linked character 
which will probably provide the industry with what 
it desires Reciprocal crosses were made between 
the common mallard and the Indian runner a race 
with rather blurred markings on a huffish ground 
From the mating between runner duok and mallari 
drake 19 birds were produced all with a dark type of 
down resembling that found m the mallard Of 
these 10 were drakes and 9 were ducks From the 
mating between mallard duck and runner drake 
47 young were produced of which 27 were drakes 
and 20 were ducks The down of the drakes was 
similar to the down of all the ducklings from the 
reciprocal cross but the down of the ducks was 
much lighter and nearer in ground colour to that of 
the runner The colours of the two types of down 
oannot be matched exactly in Ridgway s Colour 
Standards but the lighter one is close to the light 
brownish olive on Plate xxx while the darker is not 
far removed from the dark olive of Plate XL All 
the downs whether light or dark were yellowish 
on the ventral surface and showed yellow rump 
patches donally Such pale markings are not char 
aotenatio of the runner and are probably due to a 
dominant factor brought into the oross by the mallard 

On reaching maturity the birds with the dark 
downs exhibited a type of plumage closely resembling 
that of the mallard, whether male or female but 
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the ducks from the mallard 9 x runner developed 
a distinct mid paler type of plumage, which was notice 
able also for the marked reduction of the character 
lstio bright speculum on the wing 

In its general features the ease recalls that of 
the cinnamon canary and it is interesting that 
in this species also the inheritance is sex linked 
Finally it may be added that Werner (Anat Bee , 
1926) has shown that the female runner like all 
other birds adequately investigated possesses only 
one X ohiomosome R C Punnktt 


Science and Philosophy 

The suggestion by Prof F G Dozrnan (Natubx, 
June 7 1930) that an international conference of 
scientists and philosophers and j erhaps others might 
help toward clarifying the present confused state of 
men n thinking on most of the major problems of 
Nature an 1 human life has received considerable 
notice—m America at least 

A later communication to Natuhb (J me 21) by 
Mr Wilfred Trotter directs attention to the extent to 
whioh the biological BCieno b have lost prestige in 
the intellectual world in tl e last thirty years and 
ooased to influence philosoi hi thought No one 
who to day views the hoi 1 of human interest broadly 
and thoughtfully can fail to recognise the general 
truth of the j mt made by Mr frrttcr If one 
deeiroe an illustration of this truth in relation to 

J hilosophy let him compare sich writings as Prof 
ohn Dewey s The Infl lence f Darwin on Philo 
soply (1909) an 1 his Th Quest for Certainty 
published just twenty years lator Oi if one wants 
an illustration of the present standing of biology m 
the realm of ethics he may reflect on the insignificant 
and ho j el ess creature man is from the particular 
point of view which the bi logist adojts (Walter 
Lippmann A 1 reface to Morals p 160) 

I venture to d root attention to a matter which 
though far less than the whole problem of the relation 
between science and philosophy yet has long appeared 
to me to have an important bearing on that problem 
The point ooncema the now widely adopted classifloa 
tion of the scienoes into exact science an 1 natural 
soienoe A brief histone reference illustrates what 
is m mind 

In the History of Scientific Ideas (2nd ad 
London 1847) William Whewell wrote quoting from 
his previously published Philosophy of the In 
ductive Scienoes the mathematical and 

mathexnatico physical sciences have in a great degree 
determined men s views of the general nature and 
form of scientific truth while natural history has nob 
yet had time or opportunity to exert its due mfluenoe 
upon the current habits of philosophizing 

That Whewell was greatly impressed by this idea is 
dear from his recurring to it under various heads and 
m others of his writings Thus m his Novum 
Organum Renovatum (Lon ion 1868) we read 
Natural history ought to form a part of intellectual 
education in order to oorroct oertain prejudices which 
arise from cultivating the intellect by means of mathe 
matics alone and in order to lead the student to see 
that tiie division of things into kinds and the attnbu 
tion and use of names are proc e ss e s susoeptible of 
great preounon 

These views were expressed by Whewell it will be 
notioed before the publication of The Origin of 
Species and Darwnrs other works which laid a solid 
foundation for the theory that man himself with all 
his attributes is a natural product and so holds a 
, definitely ascertainable place in the world of living 
I organisms But Whewell s appraisal of natural 
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history referred only to its general educational and 
logical beanngB Natural history as dealing with 
that domain of Nature to whioh man himself belongs 
had received no serious consideration by him Only 
since his time, and to the extent that man has ac 
oepted the theory of desoent with modification ’ as 
applying to his own origin and nature has it been 
possible for anybody to see that if over man is to attain 
that measure of self knowledge after whioh tho wisest 
ones of all races have longed and striven, that know 
ledge must partake much more of the character of 
‘ natural science ’ than of exact science , using these 
terms as they are now largely understood 

The following then is suggested as one opportune 
subject for treatment at such a conference as that 
proposed by Prof Donnan Tho ancient injunction, 
Know Thyself.may be placed on a scientific philosophic 
basis by developing to its fullness the partial insight 
gained by William Whewell of a natural history mode 
of philosophising W E Ritter 

University of California, 

Berkeley, California, 

Ckt 9 


Ancient Metallurgy In Rhodesia 

Mr attention has been directed to an article on 
‘ Early Man in N Rhodesia , by Prof Raymond 
Dart, which appeared in the Tvmea of Aug 22 and 
was noticed in Natl be of Aug 30 Echoes of the 
statements made m the article are hnding their way 
into our local Press, and the unprotected public is 
being told that iron was being fatmeutod 3000 to 
4000 years ago by a people of Palwohthic culture 
dwelling in central Africa 

On the face of it, such an accomplishment is highly 
lmpiubablo, because the oldest man made iron of 
known date is that of the discovery made by Sir 
Flinders Petne at Gerar, in Palestine, in 1927 Die 
date of this iron, os determined by associated scarabs 
and amulets, is 1300 b c It is piobable that the 
smelting of iron was begun a little earlier say, 1400 B c , 
in the Ilittite uplands, between the Taurus and the 
Caucasus, a region to whic h classical tradition points 
as the (radio of metallurgy All iron earlier than 
1400 bo ib probably of meteoric origin , many older 
relics have been tested for their nickel content (which 
is the criterion) and have proved to be of celestial 
metal It is unlikely that the smelting of iron was 
known long before 1350 b c , tiecause the knowledge of 
the art would have been of supreme importance, in 
trade and war, to any pumitive people , it would have 
sufficed to give them instant dominance over their 
contemporaries 

We must meet Prof Dart a conclusion, therefore, 
with justifiable scepticism He says These facts 
reveal the extreme age (3000 to 4000 years) of the 
knowledge of smelting and the working of metals m 
Northern Rhodesia This dictum is based upon the 
finding, by an Italian scientific expedition, of a foundry, 
jdag, and ashes at a depth of six feet in a de]>osit con 
taming implements characteristic of the Stone Age 
The deposit lies within a limestone cave at Mumbwa, 
near the Kafue river, a tributary of the Zambezi The 
find is said to prove that ‘ the smelting is coeval with 
the later phases of the Palaeolithic period in Northern 
Rhodesia and shows that the knowledge of metal 
lurgy was introduced by a superior race into an Africa 
still in the throes of the Stone Age ” This is true 
enough, but it does not prove an antiquity of 3000 or 
4000 years, that is, so long ago as 2070 b c What it 
does prove, I submit, is that foreigners, versed m iron¬ 
making, established themselves for a time in the cave, 
possibly for self defence, and during their sojourn they 
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made iron weapons for use against the natives, who 
then were using the “ quartz flakes and quartz unple 
monte of the Late Stone Age type ”—in short, were 
the savages that Livingstone, Cameron, and Stanley 
found in that part of the world seventy years ago 
The invaders probably were slave hunting Arabs, 
and the date of their incursion may be anything from 
A d 1200 to a n 1900, but no B c ohronology is per¬ 
missible The Italian expedition has not finished its 
exploratory research , perhaps when all the informn 
tion available is collected we shall be given a more 
convincing interpretation of the facts 

Apropos of early iron making, I may mention that 
sundry writers have imputed the ancient Egyptians 
knowledge of the art to a borrowing from their southern 
neighbours, the Ethiopians, this idea being lent some 
colour by the fact that the natives in central Atnoa, 
more particularly the Kenya and Congo regions, know 
how to make iron m a crude manner Crudity of 
method, however, does not prove antiquity of origin 
The denial to any Bueh supposition is found in the de 
scnption by Herodotus of the weapons used by the 
Ethiopian contingent ui the army of Xerxes Thoir 
armament consisted of long bows, on which they 
placed short arrows made of cane not tipped witn 
iron but with stone that was made sharp, and of the 
kind of which we engiave seals Besides these they 
had javelins, tipjied with antelope s horn that had 
been made sharp like a lance They had also knotted 
clubs All of which indicates a complete ignorance 
of metallurgy T A Rickabd 

Berkeley, California, 

Oct 6 

The Nature of the Vacuome and the Golgi 
Apparatus in Oogenesis 

I have read with great interest tho recent com 
mum cations of Mias M O Bnen and Prof Gatenby 
(Nature, June 14, 1930) and of Prof Bhattacharya 
and Dr Das (Nature, Nov 2, 1929) on the Lumbncue 
and the pigeon ovary respectively i*or the first time 
these authors have demonstrated that m the egg 
oells also tho vacuolar system (vacuome) and the 
classical Golgi apparatus are independent cell com 
ponents A similar conclusion has already been 
arrived at in plant cells by Bowen (Z ZeUf , 1928) 
and by Patten Scott, and Gatenby (Quar Jour Roy 
Afic Soc , 1928), in animal male germ cells, by 
Hirsohler, Monn<5, Vomov and Gatenby (for references 
see Gatenby, Proc Roy Aoc , 1929), and most recently 
m animal somatic cells also by Beams {Anat Rec, 
1930), and by Gatenby and O Bnen 
Now both in the case of the earthworm and the 
pigeon ovary tho use of neutral red has been found 
necessary to demonstrate the vacuolar system Prof 
Gatenby and his collaborator, therefore, have been 
naturally careful in stating that ‘ it does not seem 
possible entirely to dismiss the idea that these 
globules might be segregation vacuoles and not pre 
existing structures ' 

On the other hand, in the eggs of Rama ttgnna (Nath, 
in press) and the telcostean fishes Opheocephalue 
punetatue and RUa rUa (Nath and M D Nangia, m 
press), not only the mitochondria and the Golgi ele 
meats but also the vacuoles can be seen tntra tatom 
side by side separately unthout the atd of neutral red 
or omto and This is due to the greater density and 
the larger size of the vacuoles of these throe species 
In Ophxocephalue pundatue the vacuoles begin con¬ 
densing inside them protein material from « very 
early stage in oogenesis and actually form the al¬ 
buminous yolk of the egg, as has been very rightly 
claimed for Perea and Pygoeteeu by Hibbard and Parat 
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(Butt d'Hui , 1928) and by Hibbard {or Diacoaloatua 
{Jour Morph PhyauA , 1928) 

In their chemistry the vacuoles of the eggs of Rana, 
Ophtocephalu *, and Rita are diametrically different 
from the Golgi elements Whereas the latter con 
distantly go let black in either Da Fano or Mann 
Kopach or Kolatachev, and cannot be stained with 
neutral red, the former do not show the slightest 
amount of blackening however heavy the impreg 
nations, and are stainable with that vital dye The 
Golgi elements are certainly hpoidal (fat like), whereas 
the vacuoles represent an aqueous material of a non 
hpoidal and non fatty nature 

I desire to pay tribute to the brilliant researches of 
Prof Parat ana his collaborators who have for used 
attention on a hitherto neglected cytoplasmic com 
ponent, the vacuome, which in oogenesis may give 
rise to albuminous yolk as in Perea, Pygoeteua and 
Ophtocephalua But the vacuome is not the Golgi 
apparatus as claimed by the Parat school The olassi 
cal Golgi apparatus may often be vesicular or vacuolar 
in form as in so many eggs (Nath, Greason, etc , etc ) 
and even m other cells, for example. Protozoa 

g hrschler Z Zellf 1927), but chemically and 
nationally it m a fundamentally different material 
fiom the vacuome The Golgi vesicle is not a mole 
vacuole but is surrounded by a thick hpoidal cortex 
which is characteristically argentophile and osmio 
phile VisHWA Nath 

Department of Zoology, 

Government C ollega, Lahore, India, 

Aug 2 


Maimer In which Flaps of various Materials 
fracture along their Bases 

Whilk studying the various methods m which 
osteoplastic flaps for exposing the brain and its mem 
branous oovenngs may be formed from the human 
skull, my attention has been directed to the way in 
which fracture takes place along the bases of bone 




flaps The type of fracture appears to depend upon 
the manner in which the limits of the proposed base 
line are out 

If, by cutting three sides, a flap is fashioned so that 
the base lies between two trephine holes (Fig 1, a), 
and the flap so formed is then bent outwards until 
fracture occurs along the base lme, this li^e will be 
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found to be jagged and irregular (Fig I, b) If, how¬ 
ever, by cutting three sides, the flap is fashioned so 
that the base lies between saw cuts (Fig 2, a), and the 
flap so formed is bent outwards until fracture occurs 
along the base lme, this lme will be found to be even 
and legular (big 2, b) 1 have vended this on 
numerous occasions, and have also fashioned flaps 
from, and performed the same experiments with, other 
materials, such as three ply wood, dned bone, and 
cardboard, and find that the results are oonstant m 
each case Ihe difftnence in the type of fracture of 
tlie base line no doubt depends upon the difference in 
concentration of stress at its limits 

In an article on osteoplastic craniotomy in the 
cuimnt number of the BrUtah Journal of Surgery, I 
have directed attention to the facts outlmed here, but 
1 believe that they may have a wider application than 
c raiual surgery, and hence this letter 

Lambebt Rooebs 
Welsh National School of Modit me, 

1 he Royal Infirmary, ( ardiff, 

Oct 20 


Autosyndesis among Crepla me torn Chromosomes 

In a paper 1 dealing with the i onnexion between 
cytology and taxonomy, Prof Tischler makes a state 
mont to the effect that the four haploid chromosomes 
of Crept* aetoaa conjugate to form two pairs at the 
time of meiosis in the species hybrid Crept* btenm* 
(n 20) xC aetoaa (n=4) This he credits to us m a 
pajier * in which we described a constant fertile form, 
C artificialia, derived from these two species Prof 
lischler also expresses doubt as to the occuitence of 
such a phenomenon He bays (p 48) Nicht dur die 
20 Chromosomen dei ersten Art sctilossen sich auto 
syndetisch zu Paaren zuaammon sondem auch dm 4 
dor rweiten Wir erhalton so 12 Gemini Und es ist 
doch die Zerlogung tier vier ( hromosomon in zwei 
emandor homologo Paare mehr als unwahrschem 
lich 

iho purpose of this letter is to direct attention to 
the fact that Prof lischler has misread our desenp 
tion ot the origin of Crepta artificialia Tina now 
species arose from n fourth generation plant of the 
cross between the two sjiecies C aetoaa (» 4) and 

C btenm* (n - 20) In the F t the 20 biennia ohromo 
somos conjugate to form ten pairs while the aetoaa 
chromosomes remain as univalents and aio distributed 
at random to the gametes Tlius all the t , progeny 
receive 20 biennia chromosomes (10 paira) and a 
random number from aetoaa C artificialia arose 
from the union of two gametes, each ot wluch had 
leteived 10 biennia chromosomes anil the sume two 
aetoaa chromosomes, thus producing a diploid complex 
having 20 biennia chromosomes (10 pairs) and 4 
aetoaa chromosomes (2 pairs) Only two of the four 
types of aetoaa chromosomes are present m the fertile 
form called Crept* artijkialia This fact was re 
pea ted ly pointed out in the pajier to wluch Prof 
Ttsohler refers 

The following quotations from our original paper 
should be sufficient to correct the statement quoted 
above ‘' 1 he two aetoaa chromosomes m the artifiotalta 
complex are quite readily recognized by their morpho 
logical characters and each is present twice These 
are the first and fourth types mentioned above” 

S 309) “ Crepta btennta, a species with 20 pairs 

chromosomes, has been crossed successfully with 
two other specie* of Crepta, namely, C porvifiora Deaf 
and C rubra L During gamete formation in theee 
F t hybrids, Mrs Lesley round that, ae in the btennts- 
tetoaa F v the 20 biennia chromosomes conjugate to 
form 10 pain, while thoohromoeomee from the other 
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species remained as univalent* and were distributed 
at random We have also observed this phenomenon 
m a more recently made hybrid of frvennv* and setosa 
(p SOS) 

J L Comma 

T.it.t.taw HoLUMOSHBAD 

Pkiscixla Avbby 


31 40 040 

■ Collin*, J L L Hontna*he*d andP Amy Intmpedflohybrid. 
In ( rtpu III Cowtaot fertile form. conUInfos ehron 0 . 0 me. derival 
from two .pedes Omrifa. 14 806 320 1829 


The Mechanism of Formation of the Latent 
Photographic Image 

Ik 1025 with S E Sheppard and R P Loveland 
I proposed the concentration speck theory of the latent 
image 1 According to this hypothesis the action dur 
mg exposure of pro existing silver a llphide containing 
specks (discovered by S E Sheppard *) on the surface 
of the silver halide grains of photographic emulsions 
is confined to increasing the r size by accretion of 
photochemically reduced silver atoms to form a 
nucleus large enough to induce developability A 
mechanism of the formation of the latent image was 
proposed by me * on the basis of the experimental ro 
suits of O fi On Iden and R Pohl on photooonduot 
anoe 4 It was supposed that the speck contains Bilver 
and silver sulphide which adsorbed on the surface of 
the silver halide crystal form the electrodes of an 
elementary voltaic cell of the type Ag/AgBr/Ag,S 
having silver 1 slide as the electrolyte the external 
circuit being completed by contact between the silver 
and the silver sulphide The growth of the speck is 
due to the electrolytic deposition of silver from the 
electrolyte 

In a recent criticism F C loy and Q B Harrison 4 
regard such a theory as difficult to accept in the light 
of their experimental results They pomt to the fact 
that exposure to light for a fraction of a second will 
normally make a photographic emulsion developable 
They think that it would require an enormous increase 
m the voltage of the cell or a corresponding increase 
in the electrolytic conduction of the electrolyte to 
produoe in this way a developable oeatro This is not 
necessary It is evident that the larger the speck is 
below a certain limit giving spontaneous develop 
ability the lees the added number of silver atoms 
necessary to make the gram developable Hence the 
less the exposure required for this and the greater the 
apparent sensitivity of the gram They also consider 
that the variation of the photographio sensitivity with 
temperature J resents a further difficulty The sensi 
tivity at the temperature of boiling liquid oxygen is 
apparently still too high to agree with an electrolytic 
photooonductanoe effect which may be expected to be 
vanishingly small at this temperature This objection 
again ignores the effect of the sue of the pro existing 
speck Only if sensitivity specks were totally absent 
would the temperature coefficient of photographio 
sensitivity be comparable with that of eleotrolytio 
photooonductanoe 

A P H Tbivxlu 

Research Laboratories, Eastman Kodak Co , 
Rochester NY Oct 10 v 
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Molecular Weight Determination in Camphor 
Solution 

In view of the moroaamg use of a certain excellent 
and oonvement prooeduro for the determination of 
molecular weights of substanoes oryoeoopioally in 
camphor solution the observation should be made that 
the usual manner of reference to the method in our 
ohemtoal journals scarcely bestows credit where it is 
most due 

In the year 1912 Jouxuaux >aa a result of his Etude 
de quelquee melanges binairee oontenant du camphro , 
pointed out that Te camphro presents donolesquahtle 
roquises d un bon solvent cryosoopique Soon after 
wards he published a paper * entitled Sur 1 utilisation 
du camphro oomme solvant cryosoopique m which 
he noted the advantage that un thermomCtre ordi 
naire gradu6 en degree was quite satisfactory for the 
determinations of the neoessary melting points 

In 1822 Rast * without reference to previous work 
suggested that the determination of melting pomt* of 
solutions m camphor of about 10 per cent strength 
(which unlike stronger solutions are seen from 
Toumaux s results to exhibit sharp melting pomt*) 
oould conveniently be made in capillary tubes m the 
ordinary way This was his only essential innovation 
Rast further (without discussion) adopted 400 as 
the molecular lowering of freezing pomt for oamphor 
calculating this value from melting point* of salol 
oamphor mixtures given in Landolt Boms tern Roth 
(4th edn p 556) which themselves are taken from a 
paper by Cadle 4 Joumaux (loo oit) had previously 
deduced a higher value namely 498 The latter 
figure seems preferable not only because camphor is 
known sometimes to combine with phenols 4 but also 
because it is subject to an independent confirmation 4 
From van t Hon a relation the latent heat of fusion u 
seen to be 8 24 cal Calculated from vapour pressure 
determinations of oamphor by Ramsay and Young 
Allen and Vanstone combined with a knowledge of 
the specific volumes of camphor in the liquid and solid 
states a value of the latent heat of fusion is obtained 
actually identical with that deduced from van t Hoff s 
equation Better verification oould not be desired 
R J W Lb FkvuB 
University College London W C 2 


I 1061 8797 1924 


* nu p 7! 

' fil', l«r'l4#lTl909 

• I*h St (i) 4 725 loo 

97 1673 1010 

‘ ’-‘- Campt rmd 184 1598 


dt Wood and Boott 
1913 


JCS 


Chemistry and Plant Protection 
To remedy the inadequacy of present-day insects 
cidee and fungicides in the control of crop pests and 
diseases two course* are open—the disoovery of new 
insecticidal and fungicidal substances and better 
utilisation of existing materials In this seoond alter 
native the chemist baa assisted for example m deter 
mining the one or more active constituents of complex 
mixtures such as tar oils lime sulphur andpyrethrum 
extract and particularly in evolving methods of 
standardisation The biologist however whilst eon 
turning to look to the chemist for the provision of fresh 
materials is inclined to forget what knowledge of 
existing fungicides and insecticides the chemist has 
already provided With painful frequency reports of 
totals appear m which the materials tested are in 
adeq u ately described though knowledge of the prob 
able active constituents and their estimation is 
available By failing to employ this knowledge m his 
field work the biologist obtains results whieh »a*irmg 
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in essential details, oannot be reproduced or turned to 
use by other workers 

To describe a spray as “ ammonium polysulphide 
(0 5 per cent) ” without giving the composition of 
the ammonium polysulphide solution which was 
diluted 1 in 200, to give ‘ lead arsenate, 4 lb per 
100 gallons ’’ without particulars of the arsenic content 
of the paste or powder used, to state 1 per cent 
White oil emulsion ’ without givingthe characteristics 
of the oil, are examples of this indifference on the part 
of the biologist Such cases of inadequate description 
are to be met in almost every horticultural periodical, 
and even m research station reports As the materials 
examined are of variable composition, the results are 
about as valuable as an estimate of sire by the familiar 
method of oompanson with a lump of chalk 

It is true that m some cases it is impossible to give 
sufficient details of composition because analytical 
methods are not available or our knowledge of the 
active constituents is insufficient May not this be 
due in turn to an absence of demand on the part of the 
biologist for more accurate knowledge of tho materials 
he finds of use ? H Martin 

South Eastern Agricultural College, 

Wye, Kent 


Synthesis of Munjisthln 

Munjisthin, a dihydroxyanthraqumone oarboxyho 
acid occurring in Rubxa txnctorum, Rubxa gxbkxmensu, 
and Rubxa munjxetha, has been synthesised by win 
the following way 

2 chloro fl methoxy toluene (UUmann and Pan 
ohaud, Annalen, 360, 108 , 1906) is condensed with 
phthalic anhydride in presence of aluminium chlonde 
giving 2 chloro 3 methyl 4' methoxy benzoyl 2 
benzoic acid (M P 202° C ), which on treatment with 
sulphuric acid gives 2 ohloro 3 methyl 4 methoxy 
anthraquinone (M P 197° C ) On demethylation 
with anhydrous aluminium chloride this gives 2 
chloro 3 methyl 4 hydroxy anthraquinone (M P 
324° 325° C ) On oxidation with nitrouB acid in 
presence of boric and sulphuric acids according to 
the method of i arbonfabnken vorm F Baeyer and 
Co (DRF 273341) the ohloro hydroxy methyl 
anthraquinone is converted into dioxyanthraqumone 
oarboxyho acid (M P 231°) (of Ullmann and Schmidt 
Ber , 62, 2111 , 1919), the melting point of whioh is 
not depressed by admixture with natural munjisthin 
obtained from Rxibxa munjxstha 

Tho paper is being communicated to the Journal of 
the Indian Chemical Society 

Three years ago one of us (P CM) had the plea 
sure of communicating to Nature (Nov 19, 1027, 
120, 729) the ‘ Synthesis of Rubiadin ’ 

P C Mitteb 
Harogopal Biswas 
University College of Science, 

92 Upper Circular Road, 

Calcutta, Sept 18 


Experiments on Binaural Sensations 

In experiments earned out in this Institute we have 
investigated some of the points raised by Mi Humby 
in his letter published m Nature of Nov 1 

Differences either of intensity or of phase (time) 
may be concerned in binaural localisation of sound 
It is true, as Mr Humby says, that it is difficult 
to design apparatus for phase variation m which 
mtensity changes are completely eliminated , on the 
other hand, it is possible to determine these changes, 
and Oven to balanoe the effect of a phase shift against 
that of a difference of intensity 


We have earned out experiments of this kind and 
find that the variation of intensity required to 
counterbalance the effect of a given phase (time) 
shift is very much larger than that which is un¬ 
avoidably associated oxpeiimontally with that shift 
J H Shaxby 
F H Qaoe 

Physiology Institute, 

University College of South Wales, 

Newport Koail, Cardiff, Nov 4 


Liquid Drops on the Same Liquid Surface 
In two previous papers, 1 I have mentioned that 
water at ordinary temperature ib not a suitable liquid 
for forming liquid drops floating on the same liquid 
surface In August 1930, however, I observed at 
Don Kund (Dalhousie hills), at a height of about 
1000 ft above the sea level, that water is quite a 
suitable liquid for easy formation of either primary * 
or secondly drops The life of these drops is also 
found to be longer The splashing gives easy forma¬ 
tion of secondary drops of quite a long life The 
temperature of the water was about 34° F The 
surface tension of water at this temperature is 76 63 
dynes per cm , and viscosity 0 0179 c g s units 

L D Mahajan 

Physios Laboratory, Mohindra College, 

Patiala, India, Oct 4 


1 (a) Liquli Drop* floating on the Same Liquid Surface 
r B Seth l Anand and I I) Vahajan Pill Mae Feb 1020 (b) 

1 he Y III rt of the hurt finding Medium i n the 1 lie ol Liquid Drone 
loafing on the &uue 11 iuhl Surface I D Mahalan I kit Mae, 
London 1030 (In the Draw) 

■ See PiU Vag London Seianth Series Vo 42 Feb 1029 pase 


Upper and Lower Patssolithlc Man at 
Kirmlngton, North Lincolnshire 
As the result of lecent investigations rained out by 
me at Kirmington, I am able to state that the upper¬ 
most or Brown Boulder Clay contains flint artefacts 
of Upper Palaeolithic typos, whilst from the immedi¬ 
ately underlying Glacial (cannon shot) Gravels I 
have recovered a senes of derived flint implements 
of Early Moustenan type Similar implements, in a 
still more donved condition, I found in the shingle 
gravel which overlies tho estuarine warp 

Theee observations, which I propose to describe in 
full at a later dato, confirm the conclusions amved at 
by Lamplugh and by me with regard to the sections 
at Danes Dyke on Flamborough Head The van 
ablenees of the Brown Boulder Clay at Kirming 
tou might profitably bo studied by goologista 

J P T Bubchell 

30 Southwick Street, 

Hyde Park, W 2 


Traces of Metals In Animal Tissues 
lo the various elements referred to by Messrs 
H M Fox and Hugh Ram nee m their interesting 
letter published in Naturf of Nov 1, there are three 
which may still be added 

Vanadium is stated to occur in considerable quanta 
ties m certain Ascidians, arsenic- sometimes m not 
inconsiderable amounts —is almost ubiquitous, and I 
have myself reoently observed the unexpected presence 
of antimony With regard to this last mentioned 
element, 1 hope to publish a communication as soon 
as the work is completed 

A Chastok Chatham 

Chemical Laboratories, 

8 Duke Street, E C 3 
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The Synthetic Activities of the Cell* 
By Prof H S Rapes, C B E , F R S 


? materials from which 


resumption that it is the mother substance 
tyroxine all the stronger Yet it has not 


synthesis must start These are the components of been demonstrated either in tnlro or in vivo that 
the common foodstuffs When they have under | thyroxine may be produoed from duodotyrosine 

We may now pass on to consider a prooess in 


the common foodstuffs When they have under 
gone the preliminary processes of digestion they 


provide m all about thirty substances which may which the raw material is known with certainty 
be regarded as available for the building up of new but the chemical reactions by which the synthesis 
compounds by the cell Given these raw materials, takes plaoe are relatively obscure I refer to the 
can wo in every instance indioate which is the likely production of fat from carbohydrate Lawea and 
starting point for the synthesis of substances the Gilbert, in their classical experiments at Rotham 
constitution of which is known or partly known ? sted on the fattening of farm stock, showed in 
This question must still be answered m the negative dubitably that 


dubitably that animals can produce fat from starch 
for suoh well known products as cholesterol and Since the starch is converted into glucose m the 
the unconjugated acids of bile alimentary canal pnor to absorption, we may oon- 

With the purine bases, which are components aider glucose as the starting point of the synthesis 
of nuclear material and therefore present in all The moat likely ohemical explanation of the 
cells, this question of indicating the probable raw origin of the fatty acids is that they are built up, 
material for their synthesis must also be answered two carbon atoms at a time, from some simple re 
in the negative, but with less emphasis than m the active substance which is first produoed by do 
case of cholesterol and the bile acids The ammo gradation of gluooee Acetaldehyde and pyruvio 
acid histidine, which contains a five membered acid have both been suggested as probable partioi- 
nng similar to that found in the purine bases, is pants in a reaction of this kind, the former eon 
their most likely precursor on structural grounds densing with itself as m the well known aldol 


as the starting point of the synthesis 
likely ohemical explanation of the 


acid histidine, which contains a five membered acid have both been suggested as probable partioi- 
nng similar to that found in the purine bases, is pants in a reaction of this kind, the former eon 
their most likely precursor on structural grounds densing with itself as m the well known aldol 
But we have as yet no experimental evidenoe that condensation, the latter either with acetaldehyde 


indicates clearly their origin from this amino acid or with somo higher aldehyde containing an even 
m the body Until this has been proved, it is number of carbon atoms produced in the earlier 
perhaps useless to speculate as to the chemical stages of the reaction By both of these methods 


prooessea involved in the transformation 


it has been shown that in vitro aldehydes with an 


An example of a synthetic product which bears even number of oarbon atoms in a straight chain 
a fairly close structural relationship to two of the can be built up step by step and these by oxida 
ammo acids whioh are found in proteins is adrena tion can bo readily converted into the corresponding 
Ime These two ammo acids, phenylalanine and fatty acids Unsaturatod linkages in the oham 
tyrosine have practically the same carbon skeleton may be produoed by either method, so that this 
as adrenaline Either of them might give rise to requirement m the hypothetical synthetic method 
adrenaline by successive oxidation, mothylation of is also satisfied Further, the condensation takes 


her, the condensation t 


the ammo group and loss of carbon dioxide That place in weakly alkaline solution or under the 
a part of the necessary oxidation process can be catalytio influence of oertain organic bases, so that 
brought about by means of an oxidising enzyme, drastic treatment is not necessary to bring out the 


s already been demonstrated 


reaction So far, this evidence for the n 


If, however, we consider whether a prooess of of synthesis of the fatty acids is purely chemical 
this kind, operating in the cells of the adrenal gland and the grounds on which it can Tte put forward 
under specific conditions, gives rise to adrenaline, are largely chemical ones It is known also that 
difficulties appear When we remember that the acetaldehyde and pyruvio acid, the intermediates 
oxidation of one substanoe may only take place if postulated m this hypothesis, can be produoed in 
another is reduced that a reaction taking place the body But there the question rests for the 
m one compound may only be possible when some present so far as higher animals are concerned 
other reaction takes plaoe alongside it—m other Whon we know what the conditions are whioh set 
words, that in the living cell there is a continuous the prooess of fat synthesis going, and when we are 
and complex interplay of chemical reactions— able to reproduce them at will in animals, it may 
then it is not surprising that the discovery of the be possible to determine what are the intermediate 
mechanisms by which adrenaline is formed, al substances concerned 

though a simple problem at first sight, is probably More success has been achieved by a study of 


though a Bimple problem at first sight, is probably 
in reality very complicated 


More success has been achieved by a study of 
the formation of fatty acids m micro organisms 


The case of thyroxine is comparable with that Bacteria whioh form butyno acid from glucose 
of adrenaline Thyroxine is a relatively simple have been found to produce in addition both lactio 
chemical substanoe which oould conceivably be acid and acetaldehyde These same bacteria will 
produoed by the oxidation of duodotyrosine The also produce butyric acid from pyruvio aldol 
last named compound has recently been shown to though not from aldehyde ammonia, aldol, or 
be present in the thyroid gland and this makes pyruvio acid itself Neuberg and Annstem, who 
. From tt. jrmwm.ti.1 tddnM to soetioa i (Ph^y) <* tb* ^ to* ° f fermentation, conclude 

Brttiah AModaUoo daHvand at Matoi on »*pt 4 that pyruvio aldol is the precursor of the butyno 
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acid when it is formed from carbohydrate But it 
has also boon shown that m this bo called butyric 
fermentation fatty aoids containing an even number 
of carbon atoms higher m the senes than butyno 
are formed, namely, hexoio and ootoic acids This 
makes it appear probable that the processes by 
whioh these lower members of the senes of fatty 
acids are formed in bactenal fermentation may be 
the same as those by whioh higher members of the 
senes are formed m animals 

The intensive study during the last few years of 
the processes of alcoholio fermentation and the 
ohemioal events whioh ooour in muscular oontrao 
tion has revealed such close similanties that we 
are becoming forced to accept the view that certain 
fundamental activities of the living cell, whether 
animal or vegetable, may be earned out by an 
almost identical mechanism It may therefore be 
that we shall eventually discover the reactions 
responsible for the synthesis of fat in animals by 
investigating the processes by which it occurs m 
vegetable forms, such as bactena or moulds 

Even if these reactions be the nght ones, the 
problem still remains as to how they are accurately 
controlled within the cell Some of the substances 
concerned in them are diffusible and very reactive, 
and we should have to explain how diffusion away 
from the site of reaction is prevented To over 
come difficulties of this kind it is becoming common 
to invoke the intervention of surface forces There 
is, however, not much experimental evidence as 
yet which helps us to explain by such interven 
tion the mechanism of synthetic processes even of 
such a simple land as the reversal of an enzyme 
action 

Freundlich in his Livereidge Lecture to the 
Chemical Society last year described experiments 
on the influence of charcoal in modifying the 
velocity of certain reactions These showed that 
the stability of a substance on a surface may 
be greater than in homogeneous solution under 
similar conditions It must bo borne in mind, 
however, that m these experiments very large 
quantities of charcoal were used compared with 
the amounts of the substances the equilibria of 
which were being studied So much so that m 
the reaction in alkaline solution the bromoethyl 
amine was practically completely adsorbed and 
the reaction was taking place entirely on the char 
coal surfaoe Can one postulate such conditions 
dunng the continuous synthesis of substances in 
the cell, glycogen from glucose, for example ? It 
seems to me that to explain the rapid accumulation 
of Bynthetio products such as fat or glycogen 
which we observe in oells, something more than a 
shift in the equihbnum of the reactions due to 
surface forces ib necessary Such a condition 
favounng synthesis could onlv operate for a time 
until the surface became saturated We must 
therefore postulate some additional mechanism 
whereby the synthesised product is removed from 
the sphere of action, for if it diffused off the surface 
again it would be subject to the equihbnum con 
ditions whioh are present in the solution It may 
be that the arrangements m the oell are such that 


only small amounts of the substrate are dealt with 
at a time, so that complete synthesis is achieved 
and the synthetic product removed 

We have also to consider how the synthetio 
product is protected m the oell from the disruptive 
agencies which exist there Arrangements for 
this purpose must be present, since wo know that 
substances may accumulate in oells whioh contain 
enzymes that hydrolyse them Whatever these 
arrangements arc, they appear in certain instances 
to he closely associated with the life of the cell, for 
after death they cease to operate and the synthetio 
product is again broken down How ever difficult 
it is to form a conception of them, it may be neces¬ 
sary to do so, since they must form a part of any 
system which is put forward to explain synthesis 
as a result of the intervention of surface phenomena 
We may now consider two syntheses in which 
there is little or no doubt about the raw materials 
or some of tho chemical reactions involved These 
are the production of glycogen and of proteins 
It has been proved that when glycogen breaks 
down m the liver it gives rise to glucose Lehmann 
and also Barbour have succeeded in obtaining 
glycerol extracts of liver and musole which 
hydrolyse it, but the product appears to be a tn 
saccharide and not gluoose No enzyme whioh by 
itself hydrolyses glye igcn to glucose has yet been 
obtained from animal tissues It is of interest that 
pancreatic and salivary amylase produce isomaltose 
from glycogen These results suggest that there 
may be somo configurational difference between 
glycogtn and starch which accounts for their 
difference in behaviour with diaatatic enzymes 
Be that as it may, it appears natural to assume 
that tho synthesis of glycogen from glucose in the 
cell is brought about by the simple reversal of a 
hydrolysis which may be catalysed by enzymes under 
appropriate conditions These conditions have, 
however not yet been realised m t nlro Barbour 

was unable to demonstrate any synthesis of glyco¬ 
gen from the tnsacchando produced by the muscle 
enzyme even in highly concentrated solutions 
This failure to obtain evidence of the synthesis 
of glycogen from the products of its hydrolysis 
makes it legitimate to consider whether we are 
nght in adopting the orthodox view that the syn¬ 
thesis of glycogen from glucose m the living cell is 
brought aboutby a reversal of action of the enzyme 
or enzymes which hydrolyse it There are other 
facts which ment consideration in any discussion 
of its mode of synthesis m tho bodv When 
an animal is fed liberally frith gluoose or fructose, 
it converts a part of them into glycogen in the 
liver The evidence for this is indubitable It 
implies, therefore, either a conversion of fructose 
into glucose before the condensation to glyco¬ 
gen occurs, or a conversion of both into some 
oommon form of hexose which then undergoes 
the condensation Further, there is a consider¬ 
able amount of accredited evidence that many 
substanoes not belonging to the sugar group can 
be converted into glucose in the animal body 
Such substanoes, therefore, mpst be regarded as 
potential glycogen formers Whatever the processes 
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may be which eventually result in the production 
of a hezoee from these diverse substances, the most 
remarkable thing about them, to my mind, is 
that the hexose is always d glucose Wo have no 
satisfactory explanation for this striking stereo¬ 
chemical performance, but the facts suggest that 
the condensation of the two—or three—carbon 
units to a hexose is brought about under such 
specific conditions of strain that only the d glucose 
configuration can result, much as coins must be 
minted in a definite mould to become currency 

A consideration of all the data which have been 
accumulated regarding the synthesis of glyoogen 
makes it probable that more than the mere re 
versal of enzyme action is concerned It is certain 
that the cells in which it occurs must be supplied 
with oxygon Fletcher and Hopkins showed with 
muscle that its structure must be maintained, and 
with liver the synthesis certainly only takes place 
in the intact organ Do not these facts point to 
the conclusion tnat it is only the living cell that 
can bring about this synthesis f And if this be so, 
cannot we go further and suggest that the sub 
Btanoes from which glyoogen is produoed, or bodies 
derived from them, must first become bound up 
with, or at some stage form an integral part of, the 
living structure before they are converted into 
glycogen? The evidence at least suggests that 
some Buch conception of the process may not be 
far from the truth 

We may now pass to the consideration of the 
synthesis of proteins In the early part of this 
oentury, due largely to the elegant methods intro 
duoed by Emil Fischer, rapid advances were made 
in our knowledge of the structure of proteins 
These advances led to a picture of protein structure 
which has become generally accepted, namely, 
that the protein molecule is formed by the union 
of ammo acids through an amide linkage 

The investigation of the structure of proteins, 
which arc closely allied in origin, composition, and 
general chemical behaviour by immunological and 
in part by chemical methods, has taught us how 
intricate the mechanism must be by which they 
are built up The facts brought out bv the classical 
work of Dakin and Dale on the albumin of the 
duck s and hen s egg serve to exemplify this The 
only chemical difference that could be shown be¬ 
tween these two proteins was concerned with the 
disposition in the molecule of some of the leucine, 
aspartic acid, and histidine But when used as 
antigens m the anaphylactic reaction they were 
markedly specific 

These results indicate that the chemical struc 
ture of the molecule is different in proteins whioh 
ate very similar both in general chemical properties 
and in biological origin They suggest that the 
protein molecule produoed by a particular type 
of cell is always built up in a distinctive and, so 
far as we can determine, an unvarying pattern 
We may deduce from this that although the general 
method of protein synthesis—that is to say, the 
mechanism by which amino acids are jollied up 
—may be the same m all cells, yet there must 
be arrangements m the oell whioh enable only 
No. 31£6, Vol 126] 


one particular, final pattern to result from the 
synthesis 

What are the methods by which the amino acids 
are caused to combme * The use of proteolytic 
enzymes in an attempt to bring about synthesis 
under conditions which have been partially success¬ 
ful with other substances has often been tned 
and nearly as often has failed Two examples of 
protein synthesis by enzyme action have been 
described The most acceptable of these is Taylor’s 
production of a protamine by a glycerol extract 
of clam liver from the products of its oomplete 
hydrolysis The other is the preparation of so 
called plasteina from the products of the partial 
hydrolysis of certain proteins by pepsin A com¬ 
prehensive review of the subject of plastein forma¬ 
tion by Wasteneys and Borsook, who have them¬ 
selves made notable contributions to this problom, 
has led them to the belief that m thiB phenomenon 
we have a true resynthesis of protein from some of 
the more complex of its hydrolytio products 

Even if this be accepted as a possible explana 
tion, it still leaves many questions regarding pro 
tern synthesis unanswered, and not the least diffi¬ 
cult of these is the problem of how the separate 
ammo acids are brought together to form the 
specific proteose substrates which one must pos 
tulate as combining—and m a definite order—to 
produce the particular protein which ib character¬ 
istic of the cell which synthesises it 

The process by which the substance of the cell 
is increased, the building up of protoplasm, is one 
which must be closely allied to protein Bvnthosia, 
since the material we call protoplasm is constituted 
for the greater part of amino acids, united, so far 
as can be ascertained, by the same sort of linkage 
that we find in pro terns The protoplasm of the 
dead cell responds to all the tests by which we 
identify protein, it is subjeot to the action of 
hydrolytic agents m the same way, and yields 
identical prodnots when hydrolysed 

Ought we not therefore to look for some of the 
mechanisms of protein synthesis in the processes 
which operate when the living oell grows, and can 
we by any stretch of imagination account for this 
by a reversal of the action of one or more hydrolytic 
enzymes « It appears inconceivably difficult to do 
so The extreme specifioity of the reaction, which 
necessitates that at a given phase of the synthesis 
one particular amino acid and that one alone can 
be added as the next link m the molecule, requires 
such a multiplicity of enzymes and such a remark¬ 
able degree of control of their action as to be almost 
outside the range of probability When wo re¬ 
member, however, that one of the prime attributes 
of life is that it is a dynamic condition, it does 
become possible to form a conception of protein 
synthesis m relation to that fact The experiments 
of Willstatter and others have shown that to some 
extent the specificity of enzymes is accounted for 
by the ‘ earner ’ with which they are associated 
It is not inoonoeivable that a catalyst capable of 
bringing about the union of amino acids in the 
living oell and ultimately fashioning its proto¬ 
plasm may be attached to or associated with a 
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‘ earner ’ which, instead of having a fixed con¬ 
figuration, as with the enzymes that we can extract 
from the dead oell, has one which is continually 
varying, this dynamio state being characteristic 
of the uving material of the oell 

If, further, we could assume that the variations 
in the configuration of the earner were oyclio, 
always going through a definite senes of phases, 
it might be possible to account for the fact that at 
any particular phase of the cycle the configuration 
would be such as to favour the synthetic union of 
one particular amino acid rather than any other 
because of its spatial arrangement The ossump 
tion of oyclio changes m simple or complex living 
organisms is not new m physiology, ana it is not 
unlikely that they oocur in parts even of tho oell 
itself 

The possibility that protein synthesis is associ 
a ted with some part of the cell which ib undergoing 
cyclic changes, and is thus alive, raises the inter¬ 
esting question of the sito of this and possibly other 
syntheses, such as those of fat and glycogen Are 
all parts of the cell, that is to say, both nucleus 
and protoplasm, to be regarded as ahvo in tho 
sense I have indicated, and therefore to be con 
sidored as regions in which syntheses depending on 
life can be brought about f 

It is necessary not to confuse the terms irritability 
and life It is true that what we term irritability 
is usually taken to imply that the tissue which 
shows it is living but taking the nerve fibre as an 
example, it would appear that tho maintenance, 
for a time at least, of the irritability of protoplasm 
and its restoration when it has disappeared—but 
not irreversibly—does not require the presence of 
the nucleus It may require oxygen or tho pre 
sence of certain ions, but this may merely mean 
that tho labile state of the protoplasm has 
boen upset by the products of the coll s activity, 
and removal of these will restore it to its irritable 
condition 

Wo have no evidence that irritability as a mani¬ 
festation of what wo call life is more than the 
possession of extremely labile structures, sensitive 
to minute environmental changes The nucleus, 
on the other hand, is essential to the continuous 
life of the cell and its growth It appears also to 
determine very largely the magnitude of the ro 
spiratory processes which occur m it at rest, though 
not necessarily the excessive respiration observed 
in tho recovery from functional activity (’an we 
therefore go so far as to say that the nucleus is the 
seat of those synthetic activities of the cell which 
appear to depend on its living character rather 
than on its irritability, or have we to regard the 
protoplasm as equally living, so that it is able to 
reproduce itself and m addition bnng about such 
syntheses as those of fat and glycogen 1 

There is something to be Mid in favour of the 
idea that the protoplasm is not living in the sense 
in whioh the nucleus u, and therefore is less likely 
to be the seat of certain synthetic processes It is, 
I think, quite a tenable view that protoplasm is 
made up, largely but not entirely, of combinations 
of ammo acids such as we find in the pro terns, and 
No 3185, Vol 126] 


I that it is synthesised by the nucleus to serve special 
as well as certain general requirements These 
special requirements must ana do vary greatly 
1 with each type of cell 

Consider the mammalian erthroblaat The 
principal substanoo in its protoplasm is the protein 
hemoglobin It is doubtful whether this oell 
exists except to produce hemoglobin When it 
has matured, tho nucleus degenerates and dis¬ 
appears loavmg the red blooa corpuscle Along 
with this the respiratory activity of the cell praoti 
cally disappears too, and there is not much dis¬ 
coverable in it except hemoglobin It is oortainly 
now not living m the sense in which its progenitor, 
the erythroblast, was Is it not reasonable to 
suggest, therefore, that the production of hemo¬ 
globin as the erythroblast grows and matures is a 
function of the nucleus and not of tho protoplasm 
of this cell * All semblance of further synthesis of 
hemoglobin certainly disappears when the nuoleus 
goes The adoption of Buoh a view does not imply 
that having produced the protoplasm of a cell tho 
nucleus has nothing more to do with it Wo know 
that m some indefinable way the nucleus m most 
cells controls the structure of the protoplasm and 
maintains its lability, but we have no knowledge 
as yet of the mechanism by which this is brought 
about 

One pioporty of proteins, which may account m 
a general way for the presence of protein like 
structure in protoplasm, is their buffering power 
The nucleus is probably the most labile part of the 
cell Tho chemu al n actions proceeding m it may 
demand an environment that has to be finely 
controlled as regards changes in reaction or tho 
concentration of certain ions The protoplasm 
may thus w rvc as a protective layer between the 
nucleus and the oxternal world, guarding it from 
changes which would otherwise terminate its 
existence The known properties of the proteins, 
both chemical and physical, may be useful to this 
end, to which they are almost ideally suited 

Even if we can accept as possible the unorthodox 
view that the nucleus is the only living part of the 
cell, and is therefore the only part that can bnng 
about syntheses which depend upon life, it does 
not solve our difficulties in explaining how they 
are achu ved It merely narrows down tho possible 
sites in the cc 11 in which they occur The nuoleus 
itself is a complex structure, and we have as yet 
few expenmental methods for elucidatmg it 
Most biologists would, I think, agree that the oell 
has anson by a process of evolution from some 
thing simpler and eventually from nonliving 
materials It cannot have oome as a ‘ bolt from 
the blue If we regard the nucleus aB tho only 
living part of the oell, then we may justly regard 
the protoplasm as something that has been acquired 
or developed in the process of evolution and is 
now necessary to its existence We do not know 
defuutelv, however, of nuclear material whioh is 
living and devoid of its protoplasmic envelope un¬ 
less such an arrangement is present m the baotena 
Bnt the investigation of filterable viruses has 
given an indication that material possessing the 
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prime attribute of life namely the power of re 
producing itself exists possibly in simpler forms 
than we find in the smallest visible organisms 
If we agree that the cell has evolved from some 
thing simpler then we might expect to find such 
elementary forms of life coexisting with it did we 
but know how to look for them The filterable 
viruses may represent suoh forms and their 


chemical characters may resemble those that we 
find in the nuoleiu of the oell The ability to 
synthesise protein may be a property which living 
material only acquired at a late stage of its evolu 
tion and that property may be one whioh in the 
process of time has come to be essential for the 
maintenance of the complex structure of the nucleus 
as we see it to day 


An Anthropometric Investigation on Twins 


T HE latest contribution to the now considerable 
mass of literature bearing on the resemblances 
and differences between twins is a valuable memoir 
by Dr Percy Stocks ( A Biometno Investigation 
of Twins and their Brothers and Sisters Annals 
of Eugenics vol 4 April 1930) The tests and 
measurements were made during 192/5 27 on twin 
children and their brothers and sisters m elementary 
and oentral schools of the London County Council 
the ages of the ohildren ranging from three to 
fifteen years The characters considered in the 
present memoir—others will be dealt with later— 
include height weight length breadth and 
horizontal circumference of head inti rpupillary 
distance blood pressure pulse rate respiration 
rate eye colour hair colour facial resemblance 
on an arbitrary soale of four classes and finger 
prints The total number of children examined 
was 832 (392 boys and 440 girls) of whom 563 were 
members of twm pairs 7 wore surviving members 
of triplets a few were odd twins who had a brother 
or Hister at school and the remainder were cither 
siblings of twins or pairs of siblings unconnected 
with twins the latter being necessary to form a 
comparative group 

An investigation on such data is obviously not 
a simple matter It is dosirod to compare (1) mono 
zygotic twins (2) dizygotic twins (3) other siblings 
with regard both to individual measurements 
(means standard deviations etc ) and correlations 
or different s between pairs As was first pointed 
out recently by Dr R A Fisher the proportions 
of monozygotic and dizygotic twins amongst pairs 
of the same sex may »/ a character w normally 
distributed be estimated from the available data 
and the frequency distribution of differences 
analysed but this does not give wholly what 
is wanted Separation of monozygotio from di 
zygotic pairs on the basis of facial resemblance only 
ia by no moans so satisfactory as the unpractised 
observer might suppose Dr Stocks concludes 
(p 81) that only about two thirds of like sexed 
twins can be at once separated by facial resemblanoe 
into two groups labelled identical and fraternal , 
and even for these groups other evidenoe suggests 
that the diagnosis is really incorrect in a small 
proportion The final conclusion reached is that 
finger prints form the beet fundamental test with 
anthropgmetno measurements (height and head 
measurements) to decide doubtful oases, and 
definite rules are laid down for the purpose 
Assuming this analysis made there is a further 
trouble due to the great range of age amongst the 
No 3186 Vol 126] 


children observed and differences of sex Were 
the data subdivided into age and sex groups the 
numbers in each group would be too few for valid 
comparison This difficulty is surmounted by oon 
verting all measurements to standard age and sex 
and only these converted or corrected measure 
ments are used Further to inorease the virtual 
numbers on whioh a comparison is based by using 
relative deviations different measurements may 
be pooled together for example all the static char 
actors as Dr Stocks terms them—height the three 
head measurements and mtorpupillary distanoe 

Iinally in an investigation of this kind errors 
of measurement and the errors involved in the 
fact that only single measurements wore taken 
of such fluctuating characteristics as pulse and 
respiration rates are of much more importance 
than they would be m most anthropometric in 
vistigations To obtain reformation on these 
points and enable correction to bo made repeated 
observations were earned out on five individuals 
for fifty days How important is this correction 
for errors and day to day vanation may be seen 
from the fact that correlations between sibbngs 
are raised by about 90 per cent for pulse rate 
40 per cent for respiration rate 20 to 30 per oent 
for blood pressure though only by much smaller 
amounts of 0 26 to 2 per cent for the dimensional 
measures 

Making these corrections mean correlations for 
the three groups work out as follows (Table XI 
p 103) 


1 

Nod twin 
siblings 

Dlsygotto 

twins 

twins 

Height 

0 49 

0 56 

090 

1 Head dunes sions 

046 

0 45 

0 83 

1 Weight 

0 38 

0 40 

094 

Blood pressure 

048 

0 39 

0 81 

Pulse and respiration 
Aggregate of 10 characters 

1 0 87 

L_!« 

0 39 

0 47 

080 

0 80 | 


The results suggest that correlations for non twin 
siblings do not differ appreciably from those for 
dizygotic twins Hereditary constitution appears 
to be more important m comparison with environ 
meat re regard to height and weight rather lees 
so re regard to head measurements, stall leas in 
regard to blood pressure and least of all re pulse 
and respiration rates Dizygotic twins are in these 
data, on the whole inferior to their brothers and 
sisters in the physical measurements but this is 
certainly not the case with monozygotio twins, 
exoept perhaps as regards weight 



Supplement to Nature 

No 3165 NOVEMBER 15 1930 


Science Medals of Great Britain, Ireland, and the Dominions 

rriHE absence of any connected and inclusive plying with this standard executed in silver or 
-L account of the terms of the trusts and foun bronze is preferable to a medal of poor interest 
dations under which the scienoe medals of Great and intent produced in the gold medium In 
Britain Ireland and the Dominions are allotted one case design is paid for from available funds 
whether also of yearly biennial triennial or of in the other gold value What might prove a 
longer interval of distribution forms sufficient legitimate source of pleasure and pride to the re 
reason for an attempt to fill this gap by bringing cipient may be sacrificed for a gift horse m metal 
together information upon the different awards weak or frankly ugly There are however 
While various academies and societies inoorpor limiting difficulties which cannot be overlooked 
a ted and other have from tune to tune instituted Mixed committees charged to discuss and decide 
gifts of this description information regarding upon the institution of medals not infrequently 

them is often scanty and moreover is not well display a regrettable lack of judgment At the 

known It is proposed to divide the awards in end some compromise is inevitable \et in the 

three classes (1) General (2) Physical and semoe of science medalho art may find surviving 

Mathematical Sciences and (3) Biological Sciences compensations notwithstanding these pains and 
(including Geology and Geography) penalties 

For many years in oountnoa where scientific Generally it is incumbent on the artist designer 
studies have been pursued the award of gold of a modem science medal to portray on his ob 
silver or bronze medals at varying intervals in verso the lineaments of some porson whose achieve 
recognition of notable researches has been ac ments are connected with the ratson d ctre of foun 
oepted as an honourable and tangiblo expression dation If in regard to the reverse his hands are 
of contemporary opinion regarding their character not unduly tied symbolism imagination and 
and worth In addition the practice is very poetic fancy have scope for exercise The reverses 
generally observed of allocating gifts of money— of medals of earlier centuries present an infinite 
in other words prizes—for work in identical fields variety of design and device Most of them drew 
a course which it would be mere affectation to deny inspiration m some form or other from Greek and 
is substantially parallel in purpose with the oustom Roman coins where the figures of deities with 
of awarding medals In any event both methods their attributes were symbolised They serve the 
have been practised by world known academies designer of the science medal m that he may 
and societies associate pagan derivatives with modem develop 

In Great Britain compared with other countries ments of philosophy and natural knowledge On 

the award of medals for past and current achieve the reverse of the Nobel gold medals awarded for 

ments in science finds fuller favour it must be physics and chemistry we see Nature jiersomfied 
confessed than that of monetary prizes though as the goddess Isis But tho reverse of the gold 

it is true medals are frequently accompanied by medal struck in 1907 by the Royal Swedish Aca 

the gift of balances of funds associated with the demy of Sciences to commemorate the two hun 
respective foundations But here such allotments dredth anniversary of the birth of Linnaeus de 

are very moderate m amount scarcely to be con picts a student dissecting a flower the art here is 

sidered as prizes The British tendency is mostly wholly pictorial in conception 
in the direction of the establishment of fellowships An authoritative ontic has remarked that 
and post graduate endowment whereby the pur more than anything else the medal in its re 

suit of various branohes of natural knowledge may strained limits proves that art has nothing to do 

be provided for or definite research work pro with mere quantities and that within the small 

moted However no rule exists and societies and circle of a disc of metal the great artist can make 

individuals are free to consult their own dictates his appeal as unerringly and as powerfully as upon 
and form their own opinion regarding the kind of square yards of canvas It is in chief to French 

stimulation mod the quality of effort it is desired to artists working during the penod sinoe 1870 that 

oontmue or inaugurate we owe much that is m agreement with the fore 

Certain considerations respecting types of soience going comment The medals of David Chaplain 
medals may be referred to though at the nsk Dubois and Roty oommemorate men and women 

of being didaotioal A well proportioned artistic and signalise great events after the fashion of the 

medal appeals to persons of good taste and dig traditions of the early Italian and German de 

crimination especially if in appropriate manner signors and over and above is fancy and charm of 

it denotes its aim and purpose An example com detail The late M Roty stood at the head of 
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these artists In a letter which the writer received 
from him in 1898 he says ‘ The rectangular form 
of medal was only adopted a few years ago I was 
the first to re employ this form, and it was so 
successful that my colleagues m Franoe and in 
other countries followed my example The habits 
of sheep are very much the same in all countries ” 
The well known rectangular plaquette of Pasteur 
was by M Roty 

Medals of satirical implication designed to pro 
voke ridicule, were in circulation at the end of the 
sixteenth and throughout the seventeenth cen 
tunes In the most part they bore reference to 
current and acute political and religious contro 
versus, and hence do not concern us here But it 
is worthy of note that science does not appear to 
have suffered from the satire of the die sinker 
Even at the time of Jenner’s discovenes though 
many lampoons and caricatures (lending the 
smallpox preventative were published no satirical 
medal was issued 

In the preparation of modem medals the usual 
procedure of the artist designer is to make a model 
m modelling wax on slate, to scale From this a 


oast in plaster is taken, which may bo worked over 
and serve as the final model Bronze oasts can 
now be obtained by the expert founders If a 
struok medal is required, a oast in steel is made 
from the plaster model and from it convex dies in 
soft steel are produced by the ‘ reducing machine ’, 
after hardening, they serve then their mission, 
which is to punch out the ooncave dies for striking 
the medal 

Reference was made recently in this journal 
(Oct 5, 1929, p 667) to the observation of Gur 
witsch that when the tip of one actively growing 
omon is brought near to the tip of another growing 
omon whether end on or broadside on, mitosis is 
stimulated m the latter in the neighbourhood of 
the growing tip of the former , from which is de 
duoed or foreshadowed an attractive hypothesis 
of biological rays and fields of force, a counterpart 
of the fields of force of physical science Can it 
be that the medallic art of a distant future will 
have to consider the onion seriously , that where 
as we already have Primula and Nepenthes (Darwin 
medal, Royal (Society) a future designer may have 
to include Alhum in his list of possible delineations 1 


I. General. 


Royal Society of London 

Copley Odd, Medal —Founded in 1736, arising 
from a legacy derived in 1709 from Sir Godfrey 
Copley Bart, F R fc>, and for some time used 
otherwise than in medalho gifts Bestow od annu 
ally upon the living author of such philosophical 
research, either published or communicated to the 
Society, as may appear to the council to be 
deserving of that honour No distinction of 
nationality governs allotment 

Royal Medals —Two gold medals were founded 
by King Georgo IV , the grants being continued by 
successive sovereigns They are awarded annually 
(subject to royal approval) for the two most un 
portant contributions to the advancement of 
natural knowledge, published originally in His 
Majesty’s dominions within a period of not more 
than ten years and of not Joes than one year of 
the date of the award The obverse of each medal 
bears the head of the reigning sovereign 
See, for other medals awarded by the Society, 
Physical and Mathematical Sciences and Biological 
Sciences sections 

British Association for the Advancement of 
Science 

Montreal Medal —During the Montreal meeting 
(1884), the decision was taken to commemorate the 
visit by founding a bronze medal for annual award 
by McGill University for proficiency in applied 
sciences The obverse bears the head of James Watt 
Toronto Medal —From the income of a fund 
raised by members who attended the meeting 
(1924), two bronze medals and gifts of books are 
awarded annually to selected students of the 
University of Toronto 

South Africa Medal —To commemorate the visit 


(1906), a fund was raised among the members who 
made the journey for the provision and endowment 
of a medal or studentship for booth African students 
The medal was struck in bronze from designs by 
Mr Frank Bowchor The symbolical figure on the 
reverse has since served the Association as a badge 
following upon the meeting in South Afnoa m 
1929 a medal for scientific workers in South 
Africa not exceeding thirty years of age has been 
instituted, under an arrangement between the 
British and South African Associations 

Asiatic Society of Bengal 
Sir William Jonei Memorial Medal —Awarded 
biennially for Asiatio researches in science The 
next award falls due in 1931 

See also Biological Sciences section 

Royal Society of Canada, Ottawa 
FlavtUe Gold Medal —The gift of Sir Joseph 
Flavelle of Toronto, and first awarded in 1926 It 
is allotted to fellows of the Society or others for 
original work m science or literature of especial 
merit The medal is not necessarily bestowed 
annually Smce 1927 it has been awarded only 
for work in science 

Royal Sodsty of Edinburgh 
Keith Odd Medal —Instituted in 1820, and 
awarded biennially, together with a sum of money 
from the fund, for the moat important discoveries 
m scienoe made in any part of tne world, but com¬ 
municated by their author to the Society, and 
published first m its Transactions * In 1833 pro¬ 
vision was made, during any biennial period, for 
a substantive mode in adjudication The medal 
bears the bust of John Napier on tho obverse 
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Makdougall Brisbane Gold Medal —Instituted m 
1856 by Sir Thomas Makdougall Bart president 
1832-60 and awarded biennially together with a 
sum of money from the fund to suoh person for 
suoh purposes for suoh objects and m such manner 
as shall appear to the council most conducive to 
the promotion of the interests of science hor 
1930-31 the medal (and pmo) will bo awarded for 
an essay paper or other work having referenct to 
any branon of soiontifio inquiry either material or 
mental Open to all mon of science The obvt rse 
of the medal bears the head of the founder 

See also Biological Sciences section 

Royal Irish Academy 

Cunningham Odd Medal —Instituted under tho 
bequest (1789) of Timothy Cunningham of Grays 
Tnn and first awarded in 17% Medals have not 
been allotted since 188^ the interest of the fund 
having been devoted to the publication of me moirs 
Tho head of Lord C hailemont first presidi nt of the 
Royal Irish Academy appears on tho obverse of 
the medal 

Royal Society of Tasmania 

Socuty e Medal —hounded m 1927 fot tho rceog 
nition of eminence m research and for work of 
outstanding merit on behalf of the Society and the 
State Awarded at intcivals (irrespective cf sex) 
The regulations arc lestnctm as regards residence 
m Tasmania an 1 membership of the Society Ihe 
medal is oval in Hhape and is struck in bronco 

African Society 

Society a Odd Medal —hounded m 1920 by Mr 
Henry b Wellcome a member of council for 
annual award in respect of eminent services 
rendered to Africa A sdver medal was also m 
stituted by him at the same time in recognition of 
kindred services Tho medals are in memorial of 
Mary Kingsley I ho first lecipient was Sir Harry 
Johnston 

Royal Institute of British Architects 

Qru88f.ll Odd Medal —Awarded annually for 
meritorious work m constructive architecture 

The Institute has a senes of medals at its dis 
posal for the encouragement of vanous branches 
of architecture We select one which bears relation 
to questions mutually concerning the architect and 
man of science 

Royal Society of Arts 

Albert Medal —Instituted in 1862 as a memorial 
of H R H the Prince t onsort Struck in gold it 
is awarded for distinguished merit m promoting 
Arts Manufactures and Commerce The first 
bestowal was made in 1864 to Sir Rowland Hill 
and annual!) since irrespective of the nationality 
of the recipient Tho obverse bears the head of the 
Prince Consort 

The Society also awards annually ten or twelve 
silver medals for the best papers read during the 
session 


Royal Scottish Society of Arts 
Keith Medal —The Keith Prize was founded m 
1813 by Alexander Keith to be applied m sums 
of money or medals in rewarding inventions 
improve m< nts or discoveries in the useful arts 
The award frequently consists of a medal together 
with a sum of mont y 

Brisbane Medal —Ihe Brisbane Pnzo was insti 
tuted in 1896 bj Sir Thomas Makdougall Brisbane 
Bart to bo awarded either in a medal or a medal 
along with plate books r money to the authors 
(or inventors) of communications of merit 
Hepburn Metal —Tht Hepburn Prize was 
founded in 1862 hv John Stewart Hepburn for 
inventions and communications approved by the 
Society 1 he award (annual or biennial) frequently 
consists of a medal together with a sum of money 
Society » Metal —Awarded at the discretion of 
the council as a means of recognising special 
services render* d to the Society or in such other 
manner as the Society may approve The medals 
may be struck eithe r in gold silver or bronze 

Royal Asiatic Society of Great Britain and Ireland 
Society s Odd Medal —Instituted m 1897 to 
oommcmoiate tho sixtieth year of reign of Queen 
Victoria Awarded tmiunally m recognition of 
distinguished services in Oriental rose arch 
Burton Memorial Medal —Instituted in 1925 to 
celebrate tho bnth ctntenary of Sir Richard F 
Burton Awarded tnennially in connexion with a 
lecture dealing with the life of Burton and his 
contributions to Oriental literature an 1 studies of 
Fastcm life and character Also in respect of 
his explorations and travels and geographical 
achievements or those of othci famous explorers 
whose travels have led to an incicasc of gee graphical 
and ethnological knowletlge Ihe medal is struck 
in silver the obverse lie are the head of Buiton 

Royal Empire Society f formerly Royal Colonial 
Institute) 

Society 8 Gold Medal —liret aw arete 1 in 1914 
for a monograph on an Imperial Bubjcct After 
1915 the gift fell into abeyance during the remaining 
period of the War On its revival m 1925 it was 
decided to award the medal foi tho work adjudged 
to bo the best recent book on a subject of Imperial 
interest 

Royal Society of I iterature 

Society 8 Odd Medal —Tht Society w is founded 
by George IV m 1823 and incorporated m 1825 
The first award of a medal was made m 1825 and be 
stowed upon James Rennell lltS the geographer 
Awards are made at varying intervals The 
obveise of the medal bears the head of George IV 

Royal United Service Institution 
Institution Gold Medal —bounded in 1874 and 
awarded annually for tho beet essay on a naval 
and military subject alternately The obverse 
bears the head of Athena 
Chesney Memorial Gold Medal —Founded in 
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1900, and awarded at interval! to “the author of 
any specially eminent work calculated to advance 
military science or knowledge in the Empire ’ ’ The 
medal was instituted to commemorate the service* 
of General Sir George T Cheeney, KCB.BE 

Chester Society of Natural Science, Literature, 
and Art 

Kingsley Memorial Medal —Founded m 1877, 
and awarded ‘ for having contributed materially 
to the promotion and advancement of some branch 
or department of Natural 8cience ” The medal 


commemorate* the Rev Charles Kingsley, founder 
of the Society The medal is struck in bronze, 
and bestowed annually The obverse bears the 
head of Kingsley 

Victoria Institute, or Philosophical Society of 
Great Britain. 

Langhome Orchard Pnze —A Bilver medal for 
a prize essay on a subject bearing on science 
ana religion First given in 1925 and again in 
1029 An open Bible is inscribed on one side of 
the medal 


II. Physical and Mathematical Sciences. 


Royal Society of London 

Rumford Gold Medal —Founded in 1796 by 
Count Rumford, F R S , and first awarded in 1800 
Bestowed biennially upon the author of the most 
important discovery or useful improvement in 
heat or light during the preceding two years The 
medal is also struck m silver the obverse bears 
the hoad of Rumford 

Davy Gold Medal —Founded m 18b9 under the 
will of Dr John Davy, a brother of Sir Humphry 
Davy Awarded annually for the most important 
disenverj m chemistry made in Europe or Anglo 
America The obverse bears the bust of Davy 

Sylwster Medal —Awarded tnenmally for the 
encouragement of mathematical research, irre 
spootive of nationality, and m honour of the life 
work of Prof J J Sylvester, F R S First allotted 
in 1901 The medal is struck m bronze, the 
obveise bears the bust of Sylvester 

Hughes Gold Medal —Founded under the will of 
Prof D E Hughes F R S , who died in 1900 
Awarded annually for original discovery m the 
physical sciences, particularly electricity and mag 
netwm, ortheir applications Ihe medal is allotted 
without lcstnction of sex or nationality, the 
obverse bears the head of Hughes 

See also General and Biological Sciences sections 

Royal Dublin Society 

Boyle Medals —Founded in 1895, and awarded 
on the recommendation of the Committee of 
Science and its Industrial Applications in recog 
mtion of scientiho work of outstanding ment done 
by Irishmen or m Ireland, and not restricted to 
members The medals are struck in bronze, the 
obverse bears the head of Robert Boyle from a 
bust of him m the possession of the Society Two 
medals may be awarded annually, but m practice 
bestowals ocour at irregular intervals 

New Zealand Institute, Wellington. 

Hector Memorial Medal —Founded in 1912 m 
honour of Sir James Hector, F R S , in association 
with a Hector Research Fund The medal is 
struck in bronze, and bestowed annually in rota¬ 
tion for the following aubjeots botany, ohemistry, 
ethnology, geology, physios (including mathe 


raatics and astronomy), zoology (including animal 
physiology) Awarded to that investigator who, 
working within the Dominion of New Zealand, 
shall have done most towards the advancement of 
that (allotted) branch of science In 1916, Sir 
Ernest Rutherford rcoeived the medal for re 
searches in physics 

Royal Aeronautical Society 
Simms Gold Medal —Awarded annually for the 
best paper read in any year before the Society on 
any science allied to aeronautics, for example, 
meteorology, wireless telegraphy, instruments 
Allotted to a member or non member 

Taylor Gold Medal —Awarded annually for the 
most valuable paper submitted or read during the 
previous session before the Society Allotted to a 
member or non member 

Sir Charles Wakefield Odd Medal —Awarded 
annually to the designer of any invention or 
apparatus tending towards safety m flying 
Society a Stiver Medal —Awarded at the dis¬ 
cretion of the council for some advance in 
aeronautical design Allotted to a member or 
non member 

Society's Bronze Medal— Awarded under thrf 
same conditions as those for the silver medal, but 
for some less important advance in aeronautical 
design 

Royal Astronomical Society. 

Society's Gold Medal —Instituted in 1823, it was 
first awarded in 1824 to Babbage in respect of 
his calculating machine, also to Enoke for his 
determination of the elhptio orbit of Enoke’s 
comet Awarded annually, as may be expedient, 
for discovery in astronomy or research m the 
science The obverse bears the bust of Newton 
Jackson Qvnlt Medal —Arising from a personal 
fund established in 1861, the first award came up 
for allotment m 1897 Struck in bronze, it is 
bestowed at intervals of not less than three nor 
more than seven years, and for the promotion of 
astronomy The obverse bean the bust of William 
Herschel 

Institution of Naval Architects, 
Institution's Gold Medal —Awarded annually by 
the council to any person (not being a member of 
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that body) who oommumoates a paper deemed to 
bo of exceptional merit The gift was established 
m 1877 

Chemical Society. 

Faraday Medal —Instituted in 1888 in connexion 
with the establishment of a Faraday lectureship, 
and usually awarded to foreigners Struck in 
bronze, and bestowed at varying intervals The 
obverse bears the head of Michael Faraday The 
first award was made to Dumas in 1869 
Long staff Medal —Instituted m 1881 in connexion 
with a donation for research work in chemistry, 
provided bv Dr O D Longstaf? Awarded tn 
enmally It is struck in bronze, and the obverao 
bears a portrait of Longstafi 
Ramson Memorial Prize —In 1922 the Society 
established a memorial fund derived from fnends 
and colleagues of Colonel Edward Fiank Harrison, 
Deputy Controller of the Chemical Warfare Depart 
ment during the War, having for application a 
triennial pn/e for the most meritorious and pronns 
mg original investigations in chemistry by a natural 
bom British subject of either sex A bronze medal 
allotted with the gift reproduces in scale the 
Society’s War Memorial plaque 

Institution of Chemical Engineers 
Osborne Reynolds Medal —Founded in 1928 the 
gift of Mr F A Green Awarded annually for 
meritorious work accomplished for the advance 
ment of the Institution r lhe medal is struck m 
silver 

Moulton Odd Medal — Founded m 1929 
Awarded annually for the best chemical engineer 
mg paper of the year of a mature character , 
read before the Institution and published in the 
Transactions Awards may be made to non 
members The obverse bears thi head of Lord 
Moulton 

Society of Chemical Industry. 

Society 8 Gold Medal —Awarded biennially b v the 
Society for conspicuous services to applied chem 
istry, by research, disoovery, invention, or im 
provements, or to tho Society in the furtherance 
of its objects The recipient may be of any 
nationality, and not necessarily a member The 
medal was first presented in 1896 
Measel Memorial Medal —A gold medal (with 
an honoranum) is awarded biennially, and com 
memorates Dr Rudolph Messcl, F R S , an original 
member and benefactor of the Society The medal 
is allotted for special distinction in scienoe, litera 
ture, or public affairs The obverse bears tho head 
of Dr Messel The first award was made in 1922. 

Institute of Chemistry of Great Britain and Ireland. 

Mtldda Medal—Poumied m 1921, the gift of 
the Society of Maccabeeans Awarded annually 
to the chemist “ whose published chemical work, 
issued within the year prior to bestowal, shows the 
most promise ” The recipient must be a British 
subject not more than thirty years of age at the 
tune of the completion of the work The medal is 


struck m bronze the obverse bears the bust of 
Raphael Meidola FRS 

Frankland Medal —Founded in 1927, on the occa¬ 
sion of the jubilee of the Institute, as a memorial 
to the first president, Sir Edward Frankland, 
FRS The medal is awarded annually, and is 
struck in bronze, the obverse bears the bust of 
Frankland 

Society of Dyers and Colourists, Bradford. 

Perkin Odd Medal —Instituted in 1908 in honour 
of Sir William Perkin president in 1907, and 
awarded at intervals of two or three years for dis¬ 
coveries or work of outstanding importance m 
connexion with the tinctorial arts The obverse 
boars the bust of Perkin which was modelled by 
F W Pomeroy R A 

Dyers' f ompany s (>old Research Medal —Insti 
tuted in 1908 and awaidul annually for a paper 
submitted to and published by the Society of 
Dyers and Colourists m the vtai, embodying the 
results of scientific rt starch or technical investiga¬ 
tions connected with the tinctorial art 

The Hoc it ty s Medal —Instituted m 1908, and 
awarded occasionally in recognition of work of 
exceptional merit carmd out under the Society’s 
Rtseaich Scheme It may be struck cither m 
gold silver, or bronze 

Manchester Association of Engineers 

Constantine Gold Midal —First awarded for tho 
year 1901 4, and annually since then Ihe gift 
was established by Mr E G Constantine, a past 
president of the Assooation, with the object of 
encouraging papers containing original or other 
matter convoying the most useful information to 
the Association upon the practieo and theory of 
engineering The medal may bo allotted to non- 
mi mbers of tho Association 

Society of Engineers 

Presidents Gold Medal —Awarded annually by 
tho president, through the council, for a paper on a 
subject of general interest connected with engineer 
mg Instituted in 1886 The obverse bears the 
Society’s seal, the reverse is engraved w ith parti 
culars of the paper which sceurod tho gift, the names 
of the author and tho president who awarded tho 
medal, with the date 

Institution of Engineers and Shipbuilders In 
Scotland 

Railway Engineering Gold Medal —Founded in 
1865, and awarded annually for communications in 
railway engineering and practice 

Marine Engineering Gold Medal —Instituted in 
1865, and awarded annually for communications on 
subjects in marine engineering 

Institution Odd Medal —Founded in 1865, and 
awarded annually for subjeots not within the scope 
of the railway and marine engineering medals 

The obverses of these medals bear the bust of 
James Watt. 
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Engineering Institute of Canada 

The Institute awards four medals named respect 
ively the Ozomkt Kennedy Leonard and Plum 
mer each concerned with some aspect of engineering 
soience 

Institution of Civil Engineers 

Telford Gold Medal —The question c f instituting 
a medal to be awarded for meritorious memoirs was 
considered in 1827 Ihomas lelfcrd FRS the 
first president duel in 1814 and through a tx quest 
made b> him for the provision of annual premiums 
the Institutions Teuoid medal was bestowed in 
18J7 anl annually since lhc award is not 
limited to patters on any particular subject or sub 

i ects The obverst of the medal bears the head of 

Itlford 

lamei Walt (told Medal— heunded m 1858 and 
awarded to the author oi authors of a paper on 
any engineering subject usually one dealing with 
mechanical tngmeenng lhc obvensc btars the 
bust of Watt 

George Stephen vm Odd Medal —round© I in 1881 
for award to the author or authors of a paper on 
any enguuinng subject The obverse bears the 
head of Stephuisnn 

Kelvin < old Melal —In 1913 a memorial window 
was placed in Westminster Abbey on behalf of the 
engineers of the British Fmpire and of the United 
States of America A portion of the memorial 
fund was made available for the ft unding of a 
Kelvin gold medal f »r triennial award for distinc 
tion in engineering work or investigation of the 
character with which Lord Kelvin was especially 
identified I he first bestowal was made in 1920 
The obverse lx ars the l ust of Lord Kelvin 
N B —The Institution of C ml Fngintx rs acts as 
an administrative body the award of the medal 
being m the hands of a committee consisting of 
the presidents for the time being of eight of the 
leading engine enng institutions m Great Britain 
which considers recommendations 
( oopers Hill War Memorial Medal —Founded m 
1921 by the Coopers Hill Society in memory of its 
members and relatives of members who fell m the 
War In the annual award of tho Institution of 
Civil bngineers and allotted to the author of the 
best paper for a selected professional subject The 
medal is struck in bronze 
Howard Gold Medal —founded in 1927 For 
quinquennial award to the author of a treatise on 
any of the uses or properties of iron or to the m 
ventor of some new and valuable process relating 
thereto lhe first bestowal was made in 1927 as 
part of the Howard (Quinquennial Prize awarded 
since 

Institution of Electrical Engineers 
Faraday Medal —Founded in 1921 to commem 
orate the fiftieth anniversary of the first ordinary 
meeting of the Society of lelegraph Engineers (now 
the Institution of Flectncal Engineers) Awarded 
annually either for notable scientific or industrial 
achievement in electrical engineering or for con 
spiouous service rendered to the advancement of | 


electrical science without restrictions as regards 
nationality domicile or membership of the Institu 
tion Struck m bronze the obverse bears the head 
of Michael Faraday 

Coopera Hill War Memorial Medal —Founded in 
1921 by members of the Royal Indian Engineering 
College Coopers Hill and awarded annually by 
the Institution of Civil Enginters and tnenmally m 
turn by the Institution of Electrical Engineers the 
School of Military Engineering Chatham and the 
School of Forestry Oxford The medal is struck m 
bronze 

Wtllans Gold Medal —Iounded in 1895 by sub 
scnption and awarded tnenmally alternately by 
the Institution and the Institution of Mechanical 
Fngmeers for the best paper dealing with the 
utilisation and transformation of energy treated 
especially from the point of viow rf efficiency or 
economy The obverse of the medal bears tho 
head of Peter William Willans lhe first award 
was made in 1897 and by the Institution of 
Flectncal I ngincers 

Institution of Gas Engineers 

Birmingham Cold Medal —rounded m 1881 by 
funds received from the gaH undertakings and com 
panics gas engine ersand manage rs and constructors 
of gas plant in the Birmingham aiea It is aw areled 
at tho eliscrction of the council for Onginahty m 
connection with the manufacture and application 
of gas Huch qualification to be interpret 1 in its 
w iciest possible sense Allotted at mtervils of not 
less than two years without distinction of nation 
ahty 

H E Jones I ondon Gold Medal —Founded in 
1905 by the late Mr H F Jones a past president 
of the Institution and bestowed annually It is 
awarded for the best contribution dealing with 

lhe principles mvolved in the construction of 
works or plant for the manufacture or distribution 
of gas The points of good management of a 
gas undertaking considered in relation to the 
management of labour and popularising tho use of 
gas for general purposes or improvement in car 
Domsing and purifying processes or m the develop 
ment of residuals 

Institution Gold Medal —Awarded at the dis 
cretion of the council at varying intervals to the 
author of a paper read at a meeting of tho Institu 
tion which is considered worthy of such recognition 

Institute of Marine Engineers . 

Denny Gold Medal —Founded in 1891 and offered 
annually for a paper of ment by a member The 
head of the founder Mr Peter Denny appears on 
the obverse 

Institute s Stiver Medal —hounded in 1922 and is 
awarded annually for a paper of merit read by & 
non member 

Institution of Mecha n i ca l Engineers 

Thomas Hau lesle y Gold Medal —I ounded in 1914, 
arising from a fund established by Mr Thomas 
Hawksley to perpetuate the memory of Thomas 
Hawksley F R S twice president of the Institu 
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tion. Awarded annually for the beet original paper 
read at a general meeting of the Institution or 
printed in the Proceedings during the preceding year. 

Willans Gold Medal .—Founded in 1895 by sub¬ 
scription and awarded triennially by the Institu¬ 
tion and the Institution of Eleotrical Engineers for 
the beet paper dealing with the utilisation and 
transformation of energy, treated especially from 
the point of view of efficiency or economy The 
obverse of the medal bears the head of Peter 
William Willans. The first award was made in 
1897, and by the Institution of Electrical En¬ 
gineers. 

Institution of Water Engineers. 

Whitaker Medal .—Founded in 1927, through a 
fund placed at the disposal of the Institution by a 
member (desiring to remain anonymous), the interest 
on which to be used for a bronze medal to be given 
annually to the author of the best paper each year 
dealing with the application of geology to water 
engineering The donor intended that the gift 
should be not only a stimulus and encouragement 
to research, but should also tend to memorialise 
the late William Whitaker, F.R.S , the eminent 
geologist The obverse bears tho head of Whitaker, 
from the rendering of Mr Frank Boweher. Tho 
first award was made in 1930 for a |>aper by Mr. 
R. C N. Walters on “ Tho Hydrogeology of the 
Chalk of England ”. 

Institute of British Foundrymen. 

Oliver Stubbs Gold Medal —Established in 1921 
by the National Ironfounding Employers’ Federa¬ 
tion and presented to the Institute to encourage 
and reward efforts made by its members to impart 
knowledge on tho practice and theory of founding. 
Awardea annually. The obverse bears the head of 
Oliver Stubbs. 

Iron and Steel Institute. 

Bessemer Gold Medal .—Founded in 1873 by Mr. 
(afterwards Sir Henry) Bessemer, and awarded 
annually for distinguished merit in promoting tho 
metallurgy of iron and steel. 

Andreio Carnegie Gold Medal .—Founded m 1901 
by Mr. Carnegie. It is awarded to the author of the 
paper considered to be the most meritorious of those 
presented in any one yoar The award of this 
medal remained m abeyanoe during the War, and 
for some years afterwards, m 1927 the reports 
of reseafeh work submitted within the previous 
thirteen years were considered, and three awards 
were made. Since 1927 no further award has been 
made. The obverse of the medal bears the bust of 
Andrew Carnegie. 

Gold Medal of the Blacksmiths’ Company, City of 
London .—An offer by the Court to award 
annually a gold medal bearing the arms of the 
Company was accepted in 1919. It was agreed 
that the council of the Iron and Steel Institute 
should recommend every year the name of a 
member for the award, preference being given 
(other things being equal) to members who were or 
had been students or apprentices practically en¬ 


gaged in the working or the manufacturing of iron 
or steel, or had achieved work of merit or import¬ 
ance in connexion with the manufacture of iron 
and steel. The first award was made in 1920. 

London Mathematical Society. 

De Morgan Gold Medal .—Following the death of 
Prof A. Do Morgan, in 1871, it was decided to 
establish a medal in trust for the advancement of 
mathematical science, and as a memorial of the 
Society’s first president The gift is of triennial 
allocation, open to mat hi maticians of all countries, 
and is not restricted to any particular branch of 
mathematical study. Tho die was entrusted to 
Thomas Woolner, R A , and the biiRt of De Morgan 
appears on the obverse of the medal The first 
award was made in 1884 to Prof A Cayley. 

Royal Meteorological Society. 

Symons Gold Medal .—Founded m 1901, and 
awarded bieiuually for distinguished work done in 
connexion with meteorological science, irrespective 
of sex or nationality. The obverse of this memorial 
medal bears the bead of G. J. Symons, F R.S., 
founder of the British Rainfall Organization. 

Institution of Mining and Metallurgy. 

Institution Gold Medal .—Founded in 1902, and 
awarded annually for conspicuous services in the 
advancement ot the seience and practice of mining 
or metallurgy. 

Canadian Institute of Mining and Metallurgy. 

Leonard Gold Medal —Awarded annually, through 
a fund estahbshed by Lieut -Col R. W. Leonard, 
for the best papor on a mining subject, communi¬ 
cated either to the Engineering Institute of Canada 
or to the < 'auadian Institute, and open to all classes 
of members of either body 

Randolph Bruce Gold Medal.—An annual award 
for the most notable contribution in the field ot 
practical mining, metallurgy, or geology, to tho 
advance of the mining industry of Canada Pro¬ 
vision has been made (1929) by His Honour R. 
Randolph Bruce, Lieutenant-Governor of British 
Columbia, for the successive award to members of 
the Institute of ten gold medals. 

North of England Institute of Mining 

and Mechanical Engineers, Newcastle-on-Tyne. 

Greenwell Medal .—Awarded either in gold, silver, 
or bronze, at the option of the council of the Insti¬ 
tute, to tho writer of a papor recording the results of 
experience of interest m mining, and especially 
where deductions and practical suggestions are 
made by the writer for the avoidance of accidents 
in mines The modal iB provided out of a fund of 
£100 given by the late Mr. G. C Greenwell in 1900. 
The head of the donor appears on the obverse of 
the medal 

Institution of Petroleum Technologists. 

Boverton Redwood Medal .—In 19*21, Mr. A. 
Duckham expressed a wish to establish such gift 
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to commemorate the late Sir Boverton Redwood, 
founder of the Institution and its first president 
The award is biennial and for a paper or papers 
deemed to advance knowledge of the technology 
of petroleum The council decided in 1624 that 
in the first instance papers should be considered 
from so far back as 1919 the year following the 
War Accordingly the first award as for 1919 21 
was made to M Paul Ghambner who described the 
revised method of working the petroleum deposits 
at Pechelbronn Alsace The medal is struck m 
bronze and allotted irrespective of nationality 
The head of Redwood appears on the obverse 

Manchester Literary and Philosophical Society 

Dalton Medal —Founded in 1864 but the first 
award was not made until 1898 the medal being 
adopted for presentation on such occasions as the 
Society may determine The last recipient 
(1919) was Sir hmest Rutherford The obverse 
bears the heul of John Dalton Iho modal is 
struck in bronze 

Royal Philosophical Society of Glasgow 

Graham Gold Medal —hounded in 1878 Candi 
dates for the award are required to enter a paper 
giving an account of an unpublished original re 
search m any brant h of chemical science pure or 
applied The medal is allotted for the particular 
research considered of the highest merit and most 
likely to aid m the advancement of chemical scionoe 
The award may take the form as desired of (1) the 
medal in gold (2) the medal in bronze and scien 
tifle instruments or books (3) the medal in bronze 
and the balanco of the fund for application in 
chemical research Lhe obverse of the medal 
bears the bust of Thomas Graham with the date 
of his birth and death (This medal has not been 
allotted ft r some years The original fund pro 
vided also for special lectures in chemistry and the 
whole income is now made available mainly forThe 
purpose of the Graham Lectures ) 

Royal Photographic Society of Great Britain 

FxhdnUon Medal —First awarded in 1877 twenty 
four yean after the Society s Exhibition was m 
auguratt 1 The medal is struck m bronze The 
obverse bears the head of HRH the Prince 
Consort 


Progress Medal —Founded in 1878 Awarded in 
recognition of any invention research publication 
or exhibition which m the opinion of the oounoil 
shall have resulted in any important advanoe in 
the development of photography The medal is 
struck m silver 

John Traill Taylor Memorial Medal —Instituted 
m 1898 and struok in bronze the medal is bestowed 
in association with a memorial lecture The 
obverse bears the bust of Taylor 
Hunter and Dnjfield Memorial Medal —Instituted 
m 1920 and struck in Bilver the medal is bestowed 
in association with a memorial lecture 

Physical Society of London 
Duddell Medal —hounded in 1922 as a memorial 
of William Duddell IRS and awarded annually 
irrespective of nationality and Bex for contributions 
to the advancement of knowledge by the invention 
or design of scientific instruments or by the dis 
covery of material used in their construction The 
medal is struck in bronze the obierse bears the 
bust of Duddell 

Institution of the Rubber Industry 
Colwyn Gold Medal —Established through a gift 
made by Lord Colwyn and first awarded in 1928 
It is allotted annually for conspicuous services of 
a scientific or technical character bearing on the 
improvement or development of lubber manu 
facture or production lhe reeipiont must be a 
British subject The obverse of the modal bears 
the bust of Lord Colwyn 

Royal Statistical Society 

Howard Medal —Instituted in 1873 and bestowed 
upon the author of an essay on some branch of 
social statistics selected by the council The 
medal is struck m bronze and competition is not 
limited to fellows of the Society The obvorse 
bears the bust of John Howard F R S 
Guy Medal —Instituted in 1891 in honour of 
Dr William A Guy IRS Awards are confined 
to follows of the Society and to those who are 
adjudged to merit distinction on account of original 
contributions to the theory or practical applications 
of statistics The medal may be of gold silvor or 
bronze The obverse bears the bust of Guy 


III Biological Sciences (including Geology and Geography) 


Royal Society of London 

Darwin Medal —Arising from the transfer in 
1885 of an International Darwin Memorial Fund 
a silver medal is awarded biennially m recognition 
of work of acknowledged distinction (especially in 
biology) m the field in which Charles Darwin him 
self laboured The obverse bears the bust of 
Darwin Bestowal may be made without distinc 
tion of nationality or sex Fust awarded in 1890 
Buchanan Gold Medal —Awarded quinquenwally 
m respect of distinguished servioes to hygiemo 


science or practaoe in the direction either of original 
research or of professional administrative or oon 
structive work Bestowal may be made without 
distinction of nationality or sex First awarded in 
1897 The obverse bears the head of Sir George 
Buchanan F R S 

See also General and Physical and Mathematical 
Sciences sections 

Asiatic Society of Bengal 
Barclay Memorial Medal —Awarded biennially for 
conspicuously important contributions to medical 
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or biological scienoe with referenoe to India The 
next award falls due m 1931 

Annandale Memorial Medal —Awarded tnenm 
ally for important contributions to the study of 
anthropology m Asia The next award falls due 
in 1931 

Joy Oobxnd Law Memorial Medal —hounded in 

1929 by Dr Satya Chum Law and for triennial 
award for oonspiououaly important work on zoology 
in Asia The first award was made in February 

1930 

Paul Bruhl Memorial Medal —Instituted in 1929 
through funds provided by the Bruhl hare well 
Committee lo be bestowed tnonnially for 
meritorious researches m Indian botany m com 
memoration of the life work of Prof Paul J Bruhl 
a toaoher of botany m India chiefly in Calcutta 
The first award will bo made in 1932 

See also General section 

Australian Association for the Advancement 
of Science 

Mueller Memorial Medal —In 1902 the Associa 
tion accepted a fund in thi hands of the Mueller 
National Memorial Committee with the view of 
founding a medal m memory of Baron Sir Ferdinand 
von Muolltr long identified with research work m 
natural science in Australia The interest of the 
fund is allocate 1 for a bre nzo mi dal awarded 
biennially to the author of important contributions 
to anthropological botanical geological or zoo 

I igical science published originally within His 
Majesty s dominions 1 reference being always given 

I I work having special leferenoc to Australasia A 
money gift may be allotted with the medal 
Rectangular in shape the obverse hears a quarter 
length presentment of von Mueller 

Royal Society of Edinburgh 

Neill Gold Medal —Instituted in 1851 and 
awarded biennially or tnenmally together with a 
sum of monoy from the fund for a paper of dis 
tmguished ment on a subject of natural history 
by a Scottish naturalist presented to the Society 
during the penod or it may be awarded for a work 
or publication by some eiistinguished Scottish 
naturalist in some branch of natural history 
bearing elate within fivo years of tho time of award 
The obverse of the medal bears the head of Patrick 
Neill LLD 

Bruce Medal —Instituted in 1923 to oom 
memorate the work of Dr W S Bruce as an 
explorer and scientific investigator in polar regions 
Open to workers of all nationalities with a pre 
ferenoe for those of Soottish birth or origin 
Awarded biennially m bronze with a sum of 
money for some notable contribution to the 
natural sciences to be in the nature of new 
knowledge the outcome of a personal visit to polar 
regions on the part of the recipient The Royal 
Physical Society Eehnburgh and the Royal 
Scottish Geographical Society assist in the allot 
ment 

See also General seotion 


Royal Society of New South Wales Sydney 
Clarke Medal —The Society was inaugurated m 
1867 by the Rev W Branwhite Clarke (FRS 
1876) On his death m 1878 a medal m his honour 
was founded which is awarded annually for re 
searches m natural science and struck m bronze 
The obverse bears the bust of Clarke 

New Zealand Institute Wellington 
Hutton Memorial Medal —hounded m 1909 in 
honour of Capt Frederick Wollaston Hutton 
IRS in association with a Hutton Research 
bund Ihe medal is struck in bronze and bestowed 
not oftener than once m every three years upon 
persons who have made se me noticeable eontnbu 
tion in connexion with (he zoology botany or 
geology of Now Zealand lhe awards are made 
only to those wh > have received the greater part 
of their education m New Zealand or who have 
resided in New /e aland for not less than ten years 

Royal Society of Tasmania 
Johnston Memorial Melal —In association with 
a lecture this medal struck in bronze was estab 
lished by public subscripts n to commemorate Mr 
R M Johnston a pioneer geologist (teceased 1918) 
author of The Geology of Tasmania Awardeel 
at intervals the first recipient (1923) was Sir T 
Edgeworth David IRS The obverse boars the 
bust of Johnston 

Royal Anthropological Institute 
Huxley Memorial Medal —Awardcl annually in 
association with a memorial lecture given by some 
distinguisheel anthropologist cither British or 
foreign The medal is struck in bronze the 
obverse bears the bust of Th mas Henry Huxley 
Rivers Memorial Medal — t ounelcd in 1923 and 
awarded for specially meritorious field work in 
physical or cultural anthropology preference being 
given to the claims of British subjeets or fellows of 
the Institute JThe medal is struck in bronze the 
obverse bears the bust of Dr W H R Rivers 
IRS 

British School of Archaeology in Egypt 
Peine Memorial Medal - hounded m 1923 and 
awarded every five years for archaeological work 
by English speaking workers The obverse bears 
the bust of Sir I hnders Petrie h R S long con 
oerned in exploration and research m Egyptian 
archaeology The modal is struck in bronze 

Society of Apothecaries of London 
Society s Gold Medal —Instituted in 1925 and 
awarded usually annually for services rendered to 
the scienoe of therapeutics The obverse bears the 
effigy of Galen by T H Paget after William 
Wyon, R A 

Royal Botanical Society of London 
Societys Gold Medal— Founded in 1840 and 
awarded for excellence m applied botany or flon 
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culture The Society was incorporated in 1839 for 
the promotion of botany and its application to 
manufactures medicine and the arts Silver and 
bronze medals arc also bestowed 

Institute of Brewing 

Hornet Broun Oold Medal —lounded in 1925 and 
awarded tncnnially for eminent services on the 
scientific or technical side of the fermentation 
industries there being no disqualification m respect 
of nationality or sex in bestowal The obverse of 
this memonal medal bears a replica of a crayon 
portrait of H T Brown IRS by Sargent 

Chadwick Trust 

(hadmcl Odd Medal —Founded under the 
testament of Sir Fdwin Chadwick K C B in 
association with a prut and awarded to such 
officer of the mt dical services of the Army Navy or 
Air horn os shall during the preceding fne years 
hav< s| ccially assisted in promt ting the health t f 
the men if the force to which he is attached 
through medical and samtaiy work or other 
st it ntific researches 

Royal Geographical Society 

Founder 8 Gold Melal —At the foundation of the 
Society in 18 K) its Royal Patron King William IV 
granted an annual premium of fifty guineas for the 
encouragement an 1 promotion of geographical 
science and discovery The fifth recipient received 
it in the form of a gold me lal and awards have 
been from that date though not invariably 
medallic On the accession of Queen Victoria tho 
annual grant was continue! and it was resolved 
that for the future two gold medals should be 
awarded in each year (a) tho Founders medal 
to liear on the obveret the portrait of the founder 
(b) the Patron s me lal to bear the pe rtrait of the 
reigning sovereign The two medals are equal in 
value and in honour 
Patron a Odd Medal —(See above ) 

I xclona Medal —On the death of Queen Victoria 
in 1901 the council instituted the Victoria Medal 
to be awarded from time to time for conspicuous 
merit m scientific research in geography The 
medal be am on the obverse tho portrait of the 
Queen (os in vouth) 

Royal Scottish Geographical Society 
Society 8 Gold Medal —Instituted m 1890 and 
conferred by the council on distinguished geo 
graphers and travellers irrespective of nationality 
in consideration of special services to geographical 
science Awarded at suitable periods as also silver 
and bronze replicas in the same type 
Luingstone Oold Medal —Instituted in 1901 by 
Mrs A L Biuce in ^memory of her father Dr 
Livingstone Awarded annually irrespective of 
nationality for distinguished service to gcographi 
oal exploration or research The obverse of the 
medal Itears the bust of David Livingstone 
Bruce Medal —See Royal Society of Edinburgh 
Biological Sciences section 


Geological Society of London 
Wollaston Oold Medal —First awarded m 1831, 
and established through the will (1828) of Dr 
William Hyde Wollaston F R S The obverse 
bears the bust of Wollaston The medal is bestowed 
annually 

Murchison Medal —rounded m 1871 under the 
conditions of & geological fund established through 
the wdl of Sir Roderick I Murchison Bart IRS 
Awarded annually m bronze Tho obverse bears 
the bust of Murchison 

I yell Medal —Founded in 1873 through the will 
(1875) of bur Charles Lytll Bart I) R S and first 
awarded in 1870 The obverse of the medal which 
is struck in bronze bears the head of L> ell It is 
bestowed annually without restriction of country 
or sex 

Bigaby Gold Medal —lounded in 1876 by Dr 
John J Bigshy IRS Awarded biennially with 
out restriction of country The obveise bears the 
bust c f Bigshy 

Preatu i eh Odd Medal —rounded in 1896 through 
the will of Sir Joseph Prcstwich h R S Awarded 
tnennially without restriction of country or sex 
The obverse bears tho bust of PreBtwich 

Royal Horticultural Society 

rhe Society was founded in 1804 it aims at 
spreading a knowledge e f the science of horticulture 
Various medals applicable to different branches of 
the science are aw aided We select these associ 
ated with the early history of the Societt and of 
historic interest 

Bankaxan Medal —Institute 1 in 1820 in com 
memoration e f Sir Joseph Banks IRS one of the 
founders of the Society Struck m bronze silver 
and sdv er gilt tho obverse bears tho head of Banks 
Knightian Medal —Instituted m 1810 in com 
momcration of Thomas Andrew Knight J) RS 
president 1811 38 Struck in bronze sdver and 
silver gilt the obverse bears the head of Knight 
Lindley Medal —Instituted in I860 m com 
memoration of T>r Tohn Lindley IRS sometime 
secretarj Struck m bronze silver and silver gilt 
the obverse bears the head of Lindley 

Victoria Odd Medal of Honour —Instituted in 
1897 m commemoration of the sixtieth year of reign 
of Queen Victoria and awarded to Bntish horti 
cultunsts selected as deserving of special honour at 
tho hands of the Society 

Linnean Society of London 
Linnean Odd Medal —hounded in 1888 and 
awarded annually to a biologist of eminence 
usually to a botanist and zoologist in alternate 
years The obverse bears the bust of Linnaeus 
Trail Medal —lounded in 1910 m association 
with a fund established by Prof J W H Trail 
F R S to encourage Btudy that throws light upon 
the substance known as protoplasm or the physical 
basis of life Ihe medal ib struck in bronze and 
bestowed at intervals of not less than five years 
Ihe obverse bears the bust of Linnaeus 
Cnap Medal —hounded in 1912 and awarded in 
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association with a fond established by Sir Frank 
Crisp Bart in recognition of the beet paper dealing 
with microscopical research by a fellow and pub 
lished by the Society since the previous award 
The modal is struck in bronze and bestowed at 
intervals of not lees than five years The obverse 
bears the bust of Lmneeus 

Medical Society of London 
FothergiU Gold Medal —Awarded tnenmally for 
significant advances in medical science The 
Fothcrgilhan modal was first awarded in 1787 in 
1803 it was awarded to Edward Jenner From 
1803 the administration of the trust has been m 
conformity with a scheme of the "Chanty Cora 
missioners The most recent award (1920) was to 
Sir Thomas Lewis IKS The obverse of the 
medal bears the bust of Anthony Fothergill M D 

Royal Society of Medicine 
Socuty s Gold Medal —Awarded tnenmally to a 
man of science (or a woman) who has made valuable 
contributions to the science and art of medicine 
Established m 1920 through funds provided by the 
late Dr R Murray Leslie 
Jenner M mortal Medal —hounded m 1806 by 
the I pidcmiological {society (now merged in the 
above society) in recognition of the greatest 
medical service ever done to man Awarded 
struck in bronze for services m the prevention and 
control of epidemic disease Iho obverse be are the 
bust of Jenner 

British Medical Association 
Association Gold Melal —lounded in 1877 and 
bestowed annually hor Distinguished Merit 
Awards are made to those who Bhall have con 
spicuously raised the character of the medical 
piofession by scientific work by extraordinary pro 
fessional services or by special services rendered 
to the Association 

British Medical Association Australia Branch 
Association Gold Medal —The federal Committee 
in Australia instituted a medal m 1024 for dis 
tinguished servioe and for the purpose of per 
petuating the appreciation of the Federal Com 
mittee of signal services rendered by members of 
the British Medical Association in Australia 

British Medical Association South Africa Branch 
The institution of a medal has been decided 
on regulations for award are under consideration 

Liverpool School of Tropical Medicine 
Mary Kingsley Medal —Commemorates the work 
of Mary Kingsley m West Africa and bestowed m 
recognition of distinguished scientific achievement 
There is no restriction as to nationality in the 
award The medal is struck m bronze and tho 
obverse bears the bust of Miss Kingsley 

Pharmaceutical Society of Great Britain 
Hanbury Memorial Gold Medal —Founded m 
1875, and awarded biennially for high eittellence 


m the prosecution or promotion of original research 
in the chemistry and natural history of drugs 
The medal commemorates Daniel Bell Hanbury, 
remembered for his researches in matona medics 
the obverse bears his head 
Harrison Lectureship Medal —hounded in 1021, 
and associated with a biennial ltcture on a subject 
relating to the science and practice of pharmacy 
Iho modal struck in silver commemorates Lieut 
Col E f Hamson deputy controller of the Ghemi 
cal Warfare Department during the War The 
obverse beais the head of Harrison 
Tho Society also bestows annually the silver 
Pereira Medal as the result of examination to a 
pharmaceutic al chemist The medal (founded m 
1860) commemorates Jonathan Pereira tho rlassic 
teacher of matena medic a 

Royal College of Physicians London 

Baly Gold Medal hounded in 1866 arising 
from a trust fund established by Dr 1 D Oyster 
in memonam Gulitlmi Baly M D Awarded 
biennially to the person who shall be deemed to 
have most distinguished hum* If m the science of 
physiology especially during the tw > \care lm 
mediately preceding and is not restricted to British 
subjects The obverse bears the bust of Baly 
Moxon Gold Medal —hounded in 1886 through 
a trust fund established as i memorial of Dr Walter 
Moxon Awarded tn»nnially to the person who is 
deemed to have most distinguished himself by 
observation and research in clinical medic me Be 
stowal is not restricted to British subjects The 
obverse bears the bust of Moxon 

Weber Parkes Medal and Pri e —Provision is 
made under the terms of a trust establish! d in 1895 
by Dr (afterwards Sir) Hermann Weber in memory 
of Dr E A Parkes for a prize of one hundred and 
fifty guineas accompanied by a silver medal The 
subject scheme of the prize relates to tuberculosis 
The allotment is triennial and is not restricted m 
nationality The obverse bears the bust of Weber 
Bisset Haitians Gold Medal —Instituted in 1890 
as a memorial to Dr f rancis Bisset Hawkins and 
bestowed tnenmally on some duly qualified medical 
ractitioner who is a Bntish subject and has, 
unng the prcccdmg ten years specially advanced 
sanitary science or promoted public health Ihe 
obverse bears the bust of Bisse t Hawkins 

Royal Sanitary Institute 

Rogers Field Medal —F unded in 1901 and 
awarded in silver for the first time m 1903 It 
commemorates tho work of Mr Rogers field a 
pioneer of sanitation and is bestowed m con 
nexion with the annual congress of the Institute for 
an exhibit of special ment from a hygienic point of 
view Ihe obverse bears the head of field 

Royal College of Surgeons of England 
Honorary {Gold) Medal —Instituted m 1802 and 
bestowed at varying intervals In awarding the 
leading considerations are liberal acts or dis 
tinguished labours, researches, and discoveries, 
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eminently conducive to the improvement of natural 
knowledge and of the healing art 

John Hunter Medal and Triennial Prize —The 
medal itself, executed m bronze, was founded m 
1867, and is allocated with the (older) triennial 
pnze From 1026 the terms of this joint gift 
provide for award to some fellow or member of the 
College who has, dunng the preceding ten years, 
done such work in anatomy, physiology, histology, 
embryology, or pathological anatomy, as deserves 
special recognition The obverse bears the bust 
of Hunter 

Luler Medal —In 1020 tho College became 
trustees of the Lister Memorial Fund, and the 
following provision is m operation That out of the 
General Fund a sum of £600, together with a bronze 
medal, be awarded every three years, irrespective 
of nationality, in recognition of distinguished con 
tnbutions to surgical science, the rocipient being 
required to give a lecture in London under the 
auspices of the College The obverse of the medal 
bears the head of Lord Lister 

Cartwright Medal —Awarded quinquenmally m 
bronze, with an honorarium, to the author of the 
best essay upon a subject relating to dental 
surgery, and selected by the council upon the re 
commendation of a oommittee The medal was 
bestowed for the first time in 1011, and bears on 
the obverse the head of Samuel Cartwright, FRCS 

Royal College of Surgeons of Edinburgh 

Caird Medal —Founded in 1027, m association 
with a money gift, as a memorial to Francis Mitchell 
Caird Regius piofessor of clinical surgery Umver 
sity of Edinburgh, 1008-1010 It is to be awarded 
tnenmally m bronze for an essay on a subject m 
surgery or suigical pathology, based on personal 
observation and research, and open to graduates of 
Edinburgh and to licentiates and fellows of tho 
Royal College of Surgeons who have studied in 
Edinburgh for a period of at least two years, and 
have been qualified as practitioners for not more 
than seven years The precise design of the medal 
has not yet bocn settled but an award under the 
soheme will be made shortly 

Royal College of Veterinary Surgeons 
Steel Memorial Medal —Instituted m 1801 in 
memory of John Henry Steel Army Veterinary 
Department principal of the Bombay Veterinary 


College, and awarded by the council tnenmally as 
a reward for scientific or literary work of ment 
connected with the veterinary profession The 
medal is struck m silver, and fellows and members 
of the College are alone eligible The obverse 
bears the head of Steel 

Zoological Society of London. 

Society's Medal —In 1837 the council decided to 
“ offer six medals annually, by way of premiums, 
for subjects connected with zoology . In 1847 two 
medals (the first), struck m silver, were awarded, in 
1860 rune “ Silver medals have continued to be 
awarded at irregular intervals, and for very different 
reasons, and it may be an important duty of the 
Council at some future time to revert more to the 
original intention of the Society and present 
medals annually for specific contributions to 
zoology, m the form of the introduction of very rare 
animals, or for direct contribution to knowledge ” 
(" Centenary History of the Zoological Society of 
London ”, 1920) The Society’s medal struok m 
bronze has usually been given to keepers for special 
services 

Royal Zoological Society of Ireland 
Animal Photography Medals —The council allots 
a silver and bronze medal respectively for sets of 
photographs taken in its gardens by amateurs 

Royal Geological Society of Cornwall 
Bolitho Gold Medal —Instituted under the will 
(1896) of Mr William Bolitho, and awarded 
annually for such member whoso attainments, 
labour, and discoveries in geology or mineralogy 
shall best deserve recognition This, the senior 
scientific society of Cornwall, was founded in 1814 
The first bestowal of the medal (1896) was made 
to Prof R Etheridge, F R S 

Royal Institution of Cornwall 
Henwood Gold Medal —Awarded tnenmally for 
the best treatise or paper in the subjects of geology, 
mineralogy, mining operations, botany, ornithology, 
ichthyology, oonchofogy, or antiquities of Corn¬ 
wall The gift arises under the will of William Jory 
Henwood, F R S , who diod in 1876 Bestowal is 
not confined to members The obverse bears the 
head of Henwood 
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Obituary 


Da W M W Ha*fkine. 
rpHE death of Waldemar H&ffkino on Oct 20 last 
-L will recall an era in bacteriology of which few 
of the active participators still survive 
The discovery in 1880 by Pasteur, that fowl 
oholera can be prevented by the inoculation of 
living attenuated cultures, and his success with this 
disease, as also with swine erysipelas, anthrax, and 
hydrophobia, seemed to open up a field of endless 
possibilities One of the early workers to transfer 
this activity to human beings was Haffkine, who 
was enabled to go to India and moculato vast 
numbers of poople against Asiatic cholera and 
bubonic plague Following the Pasteunan tradi 
tion, he first used living cultures, as Ferran y Clua 
(1852-1929) had done before him in Spam The 
results aero not satisfactory, and later, Haffkine 
turned to the use of killed cultures, the value of 
which had previously been shown (1884-1886) by 
D E Salmon and Theobald Smith m America in the 
case of prophylactic inoculation against hog cholera 
Waldemar Mordecai Wolff Haffkine was born m 
Odessa on Mar 16 (3), 1860 the son of Aaron Half 
kino He received a classical education at Berdiansk 
(South Russia) and studied science in the Umver 
sity of Odessa (1879 83) Ho afterwards worked at 
the Zoological Museum in Odessa (1883 88) anil 
then came west as assistant professor of physiology 
in the Medical School of Genova Ultimately, he 
mode his way to Pans in the wake of Metchnikoff, 
met Pasteur, and was appointed (1889) prtparateur 
at the Pasteur Institute which had been inaugu 
rated the previous year He remained m this post 
until 1893 when he went to India full of ideas of 
stamping out cholera by prophylactic ino< illation 


Here he found a great field for his efforts and m the 
midst of his work he turned aside to combat another 
scourge—bubonic plague—which was beginning to 
got a firm hold of Bombay Under his directions 
vast quantities of the protective \ accines were made 
and inoculated on a wholesale scale In tho course 
of his labours he received great publicity and fame, 
partly on account of the r nthusiasm of his person 
ality and partly on account of the uncritical atti 
tude towards somo of his results 
Haffkine was regarded as a kind of second Jonnor, 
but when a study of his plague results was made 
by tho English Plague Commission in India, the 
report was, on the whole, adverse to his claims 
None tho less, he was regarded as a bacteriological 
wizard He retired from the India servioo m 1915 
and returned to Europe where he lived for a time 
in Pans and afterwards at Boulogne sur Some 
He wrote relatively little of a scientific character in 
bactenology W B 


Wk regret to announce the following deaths 
l)r J V Elsden jomt editor of the Colliery Guardian 
and author or part author of sovornl well known geo 
logical works, and treasurer from 1916 until 1921 of 
the Geological Sooiety of London, aged bevonty four 
years 

Mr C J B Macdonald an honorary life governor 
of tho Royal Agricultural Society ot England and 
editor since 1927 of the Society s Journal on Nov 10, 
aged Hixty six yeais 

Prof E R Matthews, chief drainago engineer to 
H M Ofhoe of Works, and formerly ( hadwu k pro 
feasor of municipal engineering in the Umverbity of 
London, on Nov 6, aged fifty seven yeais 


News and Views. 


His Majesty the King has approved of the following 
awards this year by tho president and council of the 
Royal Sooiety in respect of the two Royal Models 
Royal Medal to Prof O W Richardson, for his work 
on thermionies and spectroscopy, Royal Medal to 
Prof J E Marr, for his pioneer work in the accurate 
zoning of the palaeozoic rooks The following awards 
of medals have also been made by the president and 
oounoil Copley Medal to Sir William Bragg, for his 
distinguished contributions to crystallography and 
radioaotivity , Rumford Medal to Prof Peter Debye, 
of Leipxig, for his work relating to specific heats and 
X ray spectroscopy , Davy Medal to Prof R Robin 
•on, for his work on the constitution and synthesis of 
natural products, and for his contributions to the 
theory of orgamo reactions , Darwin Medal to Prof 
Johannes Schmidt, of Copenhagen, for his work on 
extended oceanographical expeditions, and for his 
genetic studies in an imals and plants , Hughes Medal 
to Sir Venkata Raman, of Calcutta, for his studies on 
tile abnormal scattering of light 

Thb following is a fast of those reoommended by the 
president and oounoil for election to the oounc^ of the 
Royal Sooiety at the anniversary meeting on Deo 1 
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President Sir F Gowland Hopkins Treasurer Sir 
Henry Lyons , Secretaries Dr II If Dalo and Dr 
F E Smith f oretgn Secretary Lord Rnvloigh, 
Other Members of Council Prof F V Appleton Piof 
G Barger, frof A E Boycott Prof E P lathcart. 
Sir Alfred Ewing, Prof E S (loodnch, Prof U H 
Hardy, Sir Harold Hartley, Sir lliomas Lewis, Dr 
W H Mills, Prof E A Milne, Dr A B Remlle Prof 
R V Southwell, Prof G I laylor, Prof DM6 
Watson, and Prof W W Watte 

Sis Arthijb Keith was elected Rector of the 
University of Aberdeen on Nov 8 m suooeeaion to 
the late Lord Birkenhead Sir Arthur, who was a 
non political candidate, was opposed by Col John 
Buohan, M P (Unionist), and obtained a majority of 
votes m each of the ‘ nations , Mar, Buohan, Angus, 
and Moray, the total numbers being 310 as against 
231 Although not unprecedented, the election of 
a non political candidate is rare Sir Arthur was 
formerly a student of Aberdeen and as one of the 
most distinguished of its alumni now living had a 
strong claim on the suffrages of the members of his 
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of early types of man have served to Bupport as well 
aa to elucidate the Darwinian hypothesis of the 
descent of man Hi« gift of lucid and graceful ex 
position has won him an unrivalled place as a public 
lecturer, aa is testified by the fact that he has held 
all the lectureships open to members of the medical 
profession By his more popular writings and lectures 
he has done much to stimulate the interest of the 
general public m the problems of anthropological 
science In his official capacity as Curator and then 
Director of the Royal College of Surgeons, he has 
indeed deserved well of the members of the medical 
profession Among the many positions of honour to 
which he has been called, it will suffice to mention 
the presidential chair of the Anatomical bocioty, of 
the Royal Anthropological Institute, and of the 
British Association at its Leeds meeting m 1027 
We offer bir Arthur our congratulations on this latest 
and perhajn most welcome of his honours 

Thk pamphlet How to Tackle Unemployment ”, 
published last week by the Liberal party, contains 
no strikingly new ideas The policy advocated by 
its authors, Mr Lloyd George, Lord Ixithian, and Mr 
Seebohm Rowntroe, differs little from that outlined 
in “ Labour and the Nation ”, which has been the 
inspiration of the Labour party for the past three 
years Neither the analysis of the causes of the 
present world depression and the decline of British 
basic industries, nor the suggested remedies for un 
employment, boars the stamp of originality It is 
indeed unlikely that the Labour Government s Eoo 
nomic Advisory Council, among the members of 
which are Sir Darnel Hall, Mr J M Keynes, and Mr 
G D H Cole, had not already reached much the 
same conclusions as to causes and submitted similar 
remedial schemos in even more detail than those put 
forward in the pamphlet Nevertheless, the task of 
industrial reconstruction will undoubtedly be made 
easier by the publication of the Liberal leaders 
selective synthesis, not the least noteworthy part of 
which is the recognition given to the part which 
scientific and technical knowledge should play in the 
future development of the Butish kmpue 

Thu Liberal pamphlet contrasts tho position of the 
scientific and technical experts in Germany with thou: 
position m Great Britain In Germany the Credit 
Banks are equipped with expert staffs capable of 
investigating both the efficiency of going concerns and 
the soundness of proposed industrial ventures , and 
m consequence even small conoems have often been 
enabled to raise necessary capital from the public 
In Great Britain the bankers are masters but have 
so far not felt it proper to accept responsibility for 
enforcing reorganisation or greater efficienc y ’ in 
industry, largely due to the faot that they have not 
appropriate experts on their staffs or scientific or 
technical experts on their boards of directors The 
pamphlet also deals with the important part which 
science has to play in the development of those parts 
of the world where the standard of living is very low, 
and particularly of the British Colonial Empire The 
proper investment of capital would enable agriculture. 
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the basic industry of our oolomee, to be developed 
scientifically and inevitably raise the standards of 
life of the backward races , this, over a period of time, 
would play an extremely important part in the solution 
of the unemployment problem Both at home end 
oversees enterprise will increasingly take the 
form of the exploitation of new scientific development 
and new inventions ’ It is not suggested that it is 
the business of governments to be responsible for 
invention, but it is asserted that governments should 
assist in every way to create the conditions whereby 
the pursuit of industrial research and the discovering 
and wise application of invention are encouraged to 
the utmost 

In a pamphlet entitled “ The Agricultural Ciisis 
and the Way Out ” (Messrs Jarrold and bona. Ltd, 
Norwich, 3d ), Dr Cloudeeley B re reton points out 
that agriculture is still the basic industry of Great 
Bntam and still employs the largest number of liands, 
though a million acres have gone out of cultivation 
and 100,000 agriculturists have left the land Since 
1922, the great majority of farmers have been losing 
money year by yoai and there has boen a progressive 
drop in the prices of wheat, barley, and oats Prjoes, 
indeed, for moat kinds of agricultural pioducts are 
unnaturally low, according to Dr Breieton, partly 
because farmers have not organised their marketing 
and partly because of the unrestricted competition 
of foreign produce Traders in meat, bread, and 
vegetables have become highly organised aa a result 
of the impetus given by War time organisation for 
the distnbution of food, and they have been able to 
foice a lower puce on tho producer and to raise pnoes 
against the consumer They have ceased to interest 
themselves in helping the farmer to git rid of any 
surplus during a glut, preferring to buy a more or 
less fixed amount, regardless of the supply available, 
and to retail it at more or less fixed prices accoiding 
to the season Dr Brereton looks for a solution of tho 
agricultural problem in the development of some fomv 
of organised markotmg, though he holds that until 
this is develojicd nothing but a guaranteed pi ice for 
wheat, with a duty on foreign malting bailey and the 
prevention of ‘dumping’, tan tide the laimer over 
the interval The cost to tho Government would 
giadually decrease as marketing schemes were de 
veloped The German plan of comjielling all millers 
to giind a fixed quota of home grown wheat might 
also be adopted 

A trsTTUL pamphlet by P Good describing the 
organisation of the electrical industry in Great 
Bntam has just been published by the Institution 
of Electrical Engineers About sixty organisations 
are desenbed, beginning with the Institution of 
Electncal Engineers and finishing with the Bntish 
National Committee of the World Power Conference 
The Electrical Research Association (ERA) oo 
operates with those responsible for the laboratories 
m the universities, technical colleges, and schools 
throughout the country Thu forms a valuable link 
between the colleges and industry The value of the 
work done by this Association is known to be far in 
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exoesa of the expenditure incurred The research 
earned out on overhead transmission lines at a com 
parativoly trifling cost has been shown to lepresent 
a saving of 10 por cent on the three million pounds 
per annum expended on constructing these lines The 
Electncity Commissioners Department also, which 
has been entrusted with supervising the supply of 
electnoity throughout Great Bn tain, has done an 
immense amount of work The country has been 
divided into eight areas, and very complete statistics 
regarding the number and nature of the undertakings 
in these districts have been collected The Com 
missioners have paved the way for the centralisation 
of the supply, which is at present proceeding rapidly 
The Institute of Transport is linked up with the elec 
tncal industry owing to the many important develop 
ments m the application of industry to transport 
which have recently taken place It is a little dis 
appointing to read that the total route mileage elec 
trifled in England is only 610 6, of which 307 7 miles, 
or nearly half, has boon done by the Southern Railway 

Hkrbdity and Predestination was the subject 
of the Lloyd Roberts Lecture delivered by Dr Barnes, 
the Bishop of Birmingham, at Manchester Royal 
Infirmary on Nov 7 It is an effort to mould upon 
some of the biological theories of the day an inter 
pretation of the relationship of man to God, or, per 
haps more accurately, it may be said to be an attempt 
to support certain widely held beliefs by particular 
appeal to the notion of genes as the repositories of 
unit characters 1 he general progress of the inorganic 
and organic worlds, culminating in civilised man, leads 
Dr Barnes to a belief m the purpose and intelligent 
will of God -He docs not believe in the inheritance of 
acquired characters, nor will ho risk being called a 
vitalist, but he is a thorough going believer m the 
gene Tennyson s words, ‘ Man is man and master 
of his fate , must be altered to The genes are genes 
and masters of man’s fate ’ ” Now changes in the 
genes appear to be the raw material of evolution, and 
through them the creative process works, that is to 
say, if ethical theism be aooepted, that in modifications 
of the genes the activity of God is expressed Yet 
modifications of the genes, expressed in visible muta 
tions, seem to be devoid of any ethical character what 
ever, so that, as Dr Barnes sees the matter, good 
and evil arise with equal frequency in the variations 
associated with heredity, but tlie Divinely guided 
creative process of which we are products is active 
through the environment The determinism which 
is implied in inheritance does not necessarily mean 
that we have no freedom of ohoiee 

Da Babnes goes on to say that ' the notion that 
evil is due to a fall, to some act of spiritual rebellion 
against God, must be abandoned since wo have 
learned that evil and good are equally likely to arise 
at every stage of the evolutionary process The ‘ evil 
and good ' of his argument are simply adjustment or 
maladjustment to environment the good are the 
survivors, the evil the individuals smothered by cir 
cumstanees Man has so modified circumstanoes that 
now ill adjusted individuals of humanity ftre oon- 
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strained to survive, and this survival of ‘ evil ’ is one 
of the great problems of social progress We are 
entirely with Dr Bamoe in his plea for further research 
into the inheritance of feeble mindedness, but we 
cannot see that his appeal to the gene has furthered 
the problems with which he deals If genes are 
realities, it is impossible to say that they are the 
ultimate sources of variation , it is equally difficult 
to believe that the action of environment is less deter 
mmistic than the variation of the ultimate units of 
life , but—and this lies at the foundation of the argu 
ment—there is no certainty in the statement that 
mutations are equally good and evil, or in the notion 
that they are causeless m the sense of being entirely 
fortuitous 

‘ Scikncf and Modom Industry ’ was the subject 
taken by Sir William Pope for his Norman Lockyer 
lecture to the British Science Guild on Nov 13 
Modem man he said m the course of the lecture, is to 
no appreciable dogree the intellectual superior of hiB 
predecessor who lived in the far fringe of histone time 
1 he invention of expressive and flexible languages, the 
existence of great literatures, the execution of gems 
of art and the development of moral philosophy 
thousands of years ago when compared with man s 
powers to day, suggest that some forms of intellectual 
expression have long sinoe been worked out to the 
utmost limit of the capacity of the human intelligence 
In the study of the natural sciences on the other hand, 
there finds expression a new faculty the application 
of deductive reasoning to experimental observations 
carried out in accordance with a connw ted scheme and 
leading to an understanding of the ways of inanimate 
Nature is a new phase m man s intellectual history 
The scientific age has provided us with a liberal Bupply 
of creature comforts, with more freedom from toil and 
more leisure than could have been dreamt of a century 
ago , moreover, it has seen tho foundation of great 
industries Modem industry, consisting in the applica 
tion of scienoe to industry, can serve national or inter 
national needs with economy and efficiency only when 
legislative or other control is exerted scientifically 
Sir William Pope developed his argument by reference 
to the rise, decline, re birth and protected devolop 
ment of the coal tar dyestuff industry in Great Britain, 
explaining the principal factors controlling the situa 
tion and the form of legislative assistance which has 
been accorded to the industry during the past ten 
years The building up of a vinle dyestuff industry m 
Great Britain has necessarily been accompanied by 
advantage to evory branch of chemical industry and 
science, so that uncertainty whether the Government 
proposes or not to renew the relevant Act causes wide 
spread embarrassment 

So much information concerning the manufacture 
and consumption of dyestuffs in Great Britain is avail¬ 
able as to afford the practical certainty that the issue 
of national interest could be decided on questions 
of fact by a judicial body “ Scientifically rnmded 
people,” said Sir William Pope, ' whether academic or 
industrial, have no convictions , they frame their con¬ 
clusions and actions on the facts ” Some of the great 
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industrial of Great Britain, particularly the agncul 
tural industry, are archaio in their methods and out 
look , it is significant that m Germany agnoulture is 
by far the largest domestic consumer of chemical pro 
ducts whilst in England far too little advantage is 
being taken of artificial manures Turning to the 
consideration of preparation for an industrial career, 
Sir William insisted on the profound distinction be 
tween education and instruction The attainment of 
a mastery over general principles is a slow proceee, 
because it involves education, and the learning of 
experimental methods calls for long and laborious 
laboratory tram mg, whilst theoretical organic chem 
istry for example, offers an easy task to the youthful 
trained memory It is common to find that the 
young man s handwriting and spelling are execrable 
his knowledge of leading facts and ideas imperfect and 
his knowledge of foreign languages quite inadequate 
while he is stuffed with facts relating to highly special 
lsed branches of science Sir William Pope did not 
advocate a return to the classical and mathematical 
education of former days but he asked that the schools 
should provide an education in tho broad principles of 
the natural scienoes and methods, supplemented by 
liberal and simple courses of practical work in the 
laboratory Business men who had received a broad 
scientific education would find themselves capable of 
assessing at their true value many of the fantastic 
proposals which are continually being laid beforo 
financiers 

Tra discovery of an unusual type of implement in 
the bwansoombo gravol pit at Northfleet Kent is 
announced in the Times of Nov 6 Its interest lies 
in tho fact that this type w unlike anyth mg previously 
known in England or on tho Continent with the exoop 
tion of certain implements found at Clacton on hea 
by Mr Haseledine Warren and others somewhat 
similar also found by Mr Warren at Stoke Newmg 
ton The Abbd Bieuil has therefore suggested the 
name C lac toman for the new mdustry The dis 
oovery was made by Mr K H Chandler m the bottom 
gravels of the pit ten feet below the middle gravels m 
which bt Aoheul hand axes were found in excavations 
in 1913 of which characteristic examples are now m 
the British Museum In theso previous excavations 
some flakes only wero found in the bottom gravels 
The predominant tool in the present discovery is a 
species of chopper of which tho cutting edge has been 
produced by flaking a flint nodule with alternate strokes 
from right and left Some of the flints are striated The 
tools are associated with a warm fauna the straight 
tusked elephant, rhinoceros, and deer Hence it is 
suggested that the striated tools may have been made 
before the Mindel glaciation, while those without 
stnation and associated with the warm fauna may 
have belonged to the Mindel Biss mterglaciation 
They would thus oome between Chellean and Acheu 
lean and might be classified as Early Acheulean 

Thk October issue of Man is a special number 
devoted to India, embody mg some of the results of 
the work of the Indian Research Committee of the 
Royal Anthropological Institute For some time a 
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special committee has been engaged in the mvestiga 
tion of Indian beads It was with the assistance 
of this oommittee that Miss Cafcon Thompson was 
enabled to arrive at a dating for the Rhodesian ruins 
at Zimbabwe The number opens with a brief 
aooount of the work of the committee by Prof J L 
Myres, president of the Royal Anthropological Insti 
tute, whioh is followed by a contribution by Mr 
H C Beck, ‘ Notes on Sundry Asiatio Beads, ill us 
trated by two plates of whioh one is a beautiful 
reproduction in colours of some of the more striking 
and important types Mr Beck deeds with beads 
from burial sites—megalithio, cairn, and urn bunals 
—in India, the Malay Peninsula, and Sarawak 
Some of the beads are of considerable antiquity, 
and Mr Beck by comparative study traces them to 
their probable origin Some of the beads show 
affinities with Crete, while others are of Roman 
origin A senes of articles by Mr L A Camraiade 
describes the excavation of urn bunal sites in South* 
em India, and particularly the Madras Presidency, 
from which some of the beads deecnbed by Mr Beck 
were denved The area of these um bunal sites 
was sometimes considerable, running to as much as a 
quarter of an acre The urns were of various types, 
and inside the large urns wero smaller urns, m one 
case as many as twenty two in number There were 
no signs of cremation 

Thk custom of urn bunal revealed by the excava 
tions desci ibed by Mr Gammiade is extremely interest 
mg In certain cases it is highly artificial, as Mr 
C amrmade points out While some of the largo urns 
contained a body entire in others—those in which the 
smaller urns were contained—the small bonoe the 
phalanges and carpals had been placed m small urns, 
the skull and some of the other bones were found 
among the contents of the um and the long bones 
were leaning against the internal sides of the um The 
culture of the cairn and um burials of Southern India 
is discussed by Mr K de B Cudnngton He is of 
the opinion that they belong to a single culture 
complex in Southern India presenting affinities with 
Northern India which it is not yet possible to work 
out The date approaches somewhere about the 
borders of the histone penod it may be about 
600 a d rhe bunal customs appear to link up with 
modem practice but the interesting feature is that 
they appear to be the final stage of the bunal nte 
and to be communal, the bodies having been reserved 
until the time of interment oame The noh were 
interred entire, but of the poor, some of the bones 
only were interred symbolically 

Duhiko the naval review off Portland on Nov 1, 
three battleships, the Warsjnte, Barham, and Malaya, 
were engaged from 3pm to 3 20 p k in concentration 
firing from 16 inch guns According to the Times 
correspondent on board the Nelson, which was little 
more than a mile from the firing ships, the reports did 
not aeon unduly loud They were heard, however, 
according to letters in recent issuee of that paper, at 
considerable distances from Portland, the farthest 
place being Towoester in Northamptonshire (130 
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lmles) and the nearest Littlehampton m Sussex (83 
miles)—not unusual distances when a silent tone is 
developed When plotted on a map, the 23 places 
are seen to he within an oval area 113 miles long from 
north west to south east and 56 miles wide, the centre 
of the area being about one hundred miles north east 
of Portland 

Thb British Photographio Research Association has 
gone into voluntary liquidation , this decision has 
been reached in full accord between the Department 
of Scientific and Industrial Research and the manu 
facturer members of the Association Two main 
factors have necessitated this decision The first is 
that important changes have taken place m the 
organisation of the industry itself , manufacturing 
interests have been consolidated and as a result the 
number of separate firms interested in the woik of 
the Association has been considerably reduced The 
second factor is a very marked increase in the research 
work earned out in the laboratories of the manufactur 
ing firms themselves—an increase which has, to a largo 
extent, been the outcome of the work of the Associa 
tion This widening of the outlook of the industry 
with regard to research is one of the results which it 
was hoped the Association would achieve, and the de 
velopment has been much foateied by the policy of 
the Direotor of the Association, Dr T Slater Price, 
in keeping the scientific staffs of the manufacturing 
firms in close touch with the research work earned out 
in the laboratones of the Association, and also with 
the latest scientific developments likely to have direct 
application to problems of the industry 

Db Philip Eootkton delivered an address before 
the Royal Society of Edinburgh on Nov 3, on recent 
work m the biochemistry of muscle In studying 
the muscular engine, two chemical systems—which 
may prove to be quite distinct—have to be sought 
One is responsible for the energy of contraction, an 
aruorobio set of piocesses, and the other is ooncomod 
with the ‘ rechaiging phase, oxidative recovery 
The view that the formation of lactic acid from 
carbohydrate is the core of the former system, and 
its partial oxidation is the essence of the latter, has 
had to be seriously modified as a result of several 
reoently reported facts, notably the discovery by 
Lundsgaard that m certain oircwnstanoes work may 
be done anaerobically by a muscle without the forma 
tion of any lactic acid The newer additions to our 
knowledge do not weaken the hypothesis that the 
oxidation of lactic acid provides the energy for 
recuperation, but they necessitate a fresh search for 
the chemical contractile mechanism It has been 
suggested by Meyerhof that the breakdown of phos 
phagen (which Lundsgaard observed even in the 
muscles incapable of lactic acid production) is a 
reaction oapable of supplying the necessary energy 
for this phase There are difficulties in the way of 
this suggestion, but the only alternative at present 
is to plaoe the responsibility on some reaction, or set 
of reactions, as yet undiscovered 

Thb presidential address of Sir George Hunyjphreys 
to the members of the Institution of Civil Engineers 
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on Nov 4 was appropriately devoted to a review of 
the activities of the London County Council during 
the period of twenty eight years in which Sir George 
has been associated with that body, for the later 
portion as its Chief Engineer and Administrator of 
Housing Tho population of Greater London has 
increased from 6,600,000 in 1901 to nearly 8,000,000 
at the present day, anil tho piobloms presented by its 
growth and redistribution have been of an extremely 
interesting charaetei Sir Georgo reviewed the 
various spheres of administration and development, 
including the drainage area of 180 squaie miles, with 
its main outfalls at Barking and Crossness pointing 
out that within the aiea surrounding the County 
(117 square miles) to a radial distance of 25 miles 
from Charing Cross, thore are so many as two hundred 
separate sewage works the effluents from which find 
their way into the Thames The pioblem of making 
comprehensive provision for these and additional 
areas within the catchment basin is now engaging 
the attention of tho Ministry of Health As regards 
water supply, tho greater part of the water for the 
674 squaie miles sewed by the Metropolitan Water 
Board is drawn from the lhames and the remainder 
from the Lee and from wells The Boaid has to day 
available storage leservoirs for 19,657 million gallons, 
and despite some restriction of use in 1929 it has 
maintained a supply of about 100 000 million gallons 
of water per annum for a population of about 7^ 
millions The Thames bridges tunnels, and liver 
protection woiks were alluded to, and the various 
public seivices, including transport briefly surveyod 
The address concluded with a reference to housing 
accommodation for tho woiking classes, and stated 
that the contributions of the Londou County Council 
and the borough councils, since the Wai, had amounted 
to about 40,000 and 11,000 dwellings respectively, 
the former constituting m a number of <asps small 
townships, such as the Becontn.e estate at Dugon 
ham with 25,000 houses and tho St Holier estate near 
Morden with 10 000 

In the recent piesidcntial address to the Society 
for Psyohioal Research, delivered by Dr Walter 
Prince, of Boston, USA, whioh is printed in the 
Society’s Proceedings for October, the speakor laid 
stress upon the unsatisfactory methods generally 
employed for tho investigation of the so called 
physical phenomena of spiritualism, and outlined a 
number of conditions which it would be desirable to 
demand He compared the nature of the evidence as 
regards these allegod physical phenomena with that 
of oertarn of the mental phenomena, such as scrying 
and clairvoyance With respect to these, he mam 
tamed that so far from explaining away the pheno 
mens, psychical researchers have brought some of 
them far on the way to factual establishment Dr 
Pnnoe considers that telepathy is proved, and 
attempts to dispose of many of the mental phenomena 
have been met with swift rebuttal Continuing, 
Dr Pnnoe referred to a few cases which seem difficult 
to explain normally, and in oonclusum stated that what 
is needed is more observation until finally the meaning 
and significance of the phenomena will beoome dear 
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From Viatn%k, the publication of the Museum of 
Czechoslovakia, we learn that at an auspicious 
inauguration ceremony on May 4, an Agrarian 
Museum m Bratislava was thrown open to the people 
The building of the museum has taken four years, 
and now ten rooms are devoted to general exhibits 
and four to a historical section The aim of the 
museum is to inculcate in the peasantry a new interest 
in their own oountry, in the development of its 
agriculture, and m the struggles of their ancestors, 
and through these to promote further progress in 
agnoulture The oare with which the museum has 
been planned, both as regards the buildings and the 
collections which they are to house, speaks well for 
the foresight of its organisers, and it is not surprising 
to learn that the Slovak peasants welcome the new 
cultural institution, which gives a feeling of unity 
and solidity to their industry The opening of the 
museum was celebrated as a holiday by the Slovak 
peasantry and the whole agricultural population in 
Czechoslovakia 

“ Ik these times when our traditional human 
pairings are being so widely criticised and so boldly 
relaxed, there is a biological warning—Beware of 
Reversions' In the course of an article m the 
Quarterly Review for October, Sir J Arthur Thomson 
reoalls, m the light of recent researches, the trend of 
the evolution of sex in the animal kingdom His 
excellent summary of the many sided progression of 
sex structures and sex behaviour leads to conclusions 
which bear upon human affairs, for ho is convinced 
that man, when willing to use science as his torch, 
has much to gam from a survey of the sub human 
world of life A wide survey of the evolution of sex 
throughout the animal kingdom shows the gradual 
enhancement of sex attraction by the addition of the 
psychological to the physiological, and by the addi 
tion of finer sympathies and synergies to the sensory 
attraction Where a prolonged courtship is subtle, 
as Julian Huxley has shown it to be with the great 
crested grebe, it forges psychical bonds which last 
and keep the two birds loyal partners long after the 
sex fondness has passed into abeyance The main 
lesson of the evolution of sex. Sir Arthur concludes, 
is that fondness should nse into love, and that the 
earth covered roots should food a stem that bears 
the flowers of the Bpint and the seeds of an evolving 
race 

At the ordinary meeting of the Institution of Elec 
tncal Engineers to be held at 6 p K on Thursday, 
Nov 80, an oil painting of Ampdre will be presented 
to the Institution on behalf of Mr E Garcke Tho 
portrait is by Mr Edgard Maxence, Member of the 
Institute of trance 

It is announced in <Scienc« that the Abb4 Henn 
Breuil, of the Institut do Pal6ontologie Humame, Pat is, 
Sir Arthur Keith, of the Royal College of Surgeons, 
London, and Prof G Elliot Smith, of University Col 
lege, London, have been elected corresponding mem 
ben of the Field Museum of Natuial History, m recog 
Oition of services rendered to the museum 
No 3185, Vol 126] 


Sotkkce Service announoee that Admiral Watson 
Taylor, U S N , retired, has been awarded the John 
Fritz Medal for his outstanding achievement m 
marine architecture, particularly m relation to hull 
design, as Chief Constructor of the United States 
Navy during the War The award is made by the 
four American societies of civil, mining mid metal- 
luigical, mechanical, and eleotnoal engineers 

Thk third Liversidge lecture of the Chemical Society 
which was to have been delivered by Prof H B, 
Dixon, will be given at 5 30 p m on Deo 11 by Prof 
W A Bone, at the Imperial College of Soienoe and 
Technology, South Kensington Prof Bone will take 
as his subject, “ Fifty Years' Experimental Research 
upon the Influence of Steam on the Combustion of 
Carbonic Oxide (1880-1930)” 

Thb annual meeting of the Institution of Naval 
Architects will open on Wednesday, Mar 20 At the 
invitation of the Association Technique Mantime et 
Aeronautique, the summer meeting will be held in 
Pans early in July 1931 The International Exhibi 
tion at Vincennes (near Pans) will add to the interest 
of the meeting, and it is proposed to visit one of the 
shipbuilding centres in France 

Thk following officers for the session 1930-31 of the 
Philosophical Sooioty University of Durham, have 
been elected President The Hon Sir Charles A 
Parsons , Hon Secretary Mr W M Madgin, Arm 
strong College, Newcastle upon Tyne, Hon Treasurer 
Mr J W Bullerwell, Armstrong College, Newcastle 
upon lyne , Editor of Proceedings Prof O W Todd, 
Librarian Dr h Bradshaw 

At a meeting of the Geological Society of London 
on Nov 5, Prof P Lemoine, Pans, and Prof G A F 
MolengraafF, Delft, were elected foreign members of 
the Society , and Prof R S Baasler, Washington 
(DC), Prof O Mugge, Gottingen , Dr D I Mush 
ketov, Leningrad, Madame M Pavlov, Moscow,, 
Prof P D Quensel, Stockholm, and Prof E Stensio, 
Stockholm, wera olocted foreign correspondents of the 
Society 

Thb following apjioratmenta have rooently been 
made by the Secretary of State for the Colonies 
Mr W G Higgins, to be agncultural field officer, 
Federated Malay States Mr C M Maggs, to be 
horticultural assistant, Federated Malay States 
Mr V Liversage, to be agncultural economist, Kenya 
Mr F B Notley, to be assistant entomologist, Kenya 
Mr G M Roddan, to be provincial supenntendent 
of agncultura, Sierra Leone Mr E Ham son, deputy 
director of agncultura, Kenya, to be director of 
agncultura, Tanganyika Temtory Mr G W Look, 
to be district agnoultural officer, Tanganyika Terri¬ 
tory Mr R P Davidson and Mr A J Kerr, to 
be agncultural officers, Uganda Mr G Gnfflth, to 
be assistant agncultural chemist, Uganda Mr W 
Small, mycologist, Ceylon, to be director of agncultura, 
Nyasaland Mr E P Hodgkin, to be entomologist 
(Medical Servioe), Kenya Mr M E Dommen, to be 
assistant conservator of forests, Cyprus. 
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Ik the oolumn of “ Histono Natural Event*’ m 
NatuBE of Nov 8, p 744, it us stated that Tyoho 
Brahe discovered Nova CassiopeUB on Nov 11, 1573, 
from Uramborg The observation was made, how 
ever, at the castle of Hemtevad, near Knudstrup, 
where Tycho Brahe s maternal uncle, bteno Belle had 
permitted him to mstel a laboratory The first stone 
of the observ a tory of Uramborg was laid on Aug 8, 
1576 

Tint Guide to Current OJJwud Statistics is a very 
useful annual publication of H M Stationery Office 
(pnce Is ) The volume for 1029 has now been issued 
There are two mam divisions of the guide The larger 
part is occupied by a detailed subject index which 
gives the numbers of the relevant publications In the 
seoond part these are serially listed with titles and 
contents This arrangement makes it easy to dis 
cover if there is an official publication on any subject 

THE annual report for the year ended Mar 31 last 
of the Executive Council of the National Institute for 
the Blind, 224 6 8 Great Portland Street London, W 1, 
has recently been issued The report gives an account 
of the work of the Institute, with a general description 
of its activities Interesting information is given 
respecting the reproduction of literature in Braille 
and in Moon types, with several illustrations Help 
is given by voluntary woikers m the production of 
single Braille volumes for example a particular 
text book for a blind student It is only by means 
of an assured income that the splendid work of the 
Institute can be maintained and extended, and an 
appeal is made for continuous suppoit, for which 
purpose the annual subscription is most valuable 

The eleventh Annual Report of the Ministry of 
Health, 1929-1930, has rooently been issued (London 
HM Stationery Office 4s fid net) The report 
relates to the year ended on Mar 31, 1930, and the 


subjects dealt with come under the mam heads of 
public health, local government and local finance, 
poor law, national health insurance, and contributory 
pensions The report is in the mam a record of the 
more important business transacted by the Ministry 
during the year and does not cover matters of routine 
or detail In the seotion dealing with sale of foods 
and drugs, attention is directed to the considerable 
contamination by tin that may occur in cheeeee 
wrapped in tin foil As in previous years the Annual 
Report of the Chief Medical Officer of the Ministry 
is published separately 

Applications are mvited for tho following appoint 
ments on or before the dates mentioned —A research 
student at tho Institute of Pathology and Research, 
8t Mary s Hospital—The Secretary Institute of 
Pathology and Research St Mary s Hospital Padding 
ton W 2 (Nov 17) A lecturer in dermatology in 
tho University of Liverpool Tho Registrar, The Uni 
versity Liverpool (Nov 19) An assistant at the 
Institute of Metals foi technical abstracting—The 
Secretary, Institute of Metals 36 Victoria btreet, 
SW 1 (Nov 20) An assistant curator in the Royal 
Botanic Gardens Kew in charge of the Herbaceous 
and Alpine Department The Secretary Mmistiy of 
Agruulture and hisheries 10 Whitehall Place b W 1 
(Nov 24) A principal of tho Stranmillia Training 
College Belfast—The Secretary, Committee for the 
Training of Tf aohers Ministry of Eduoation, Parlia 
ment Buildings, Belfast (Dec 1) A director of the 
Fuel Reseat ch Institute of the Union of South Africa— 
1 he Secretary Office of tho High Commissioner for the 
Union of bouth Africa 73 Strand W C 2 (Dec 16) 
An advisory entomologist in the University of Read 
ing, under the scheme of the Ministry of Agriculture 
and Fisheries for the provision of technical advice to 
farmers—The Registrar, The University, Reading 


Our Astronomical Column 


Total Solar Eclipse of Oct ax —The Daily Science 
Newt Bulletin of Oct 24, issued by Scienoe Servioe, 
Washington, D C, give* an aooount of the results 
obtained by the American party on the island of 
Ntuafo ou m the solar eclipse of Oct 21 There had 
been ram shortly before totality, but it cleared m time, 
leaving only a very alight haie, which did not sen 
oualy interfere with the coronal photographs these 
are stated to be of marvellous beauty, they were 
taken with the 63 ft tower telescope and the 65 ft 
horaontal one The oorona was of a type inter 
mediate between maximum and minimum there 
were streamers both to east and west and a coronal 
dome shaped ‘ like a gigantic strawberry ’ was a 
prominent feature Prof Mitchell secured excellent 
spec t rograms with two oonoave gratings, extending 
from X3200 to X7800 They show more than thirty 
hydrogen lines and eight coronal lines Structure oan 
be traoed m the image given by a ooronal line m the 
green, a ooronal disturbance is shown that appears 
to be oonneoted with a prominence The New Zealand 
party also secured successful spectrograms with a 
prismatic camera, but they are on a smaller scple than 
the American, ones 
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The Leonid Meteors of 1930—Mr W k Denning 
writes The shower of November meteors becomes 
due at the middle of the present month though no 
brilliant display is to be anticipated The group of 
meteors which originated the abundant exhibition of 
Nov 13, 1866 was disturbed by the gravitational in 
fiuenoe of the planet Jupiter and apparently drawn 
outside the earth s orbit so that in 1899 or 1900 no 
striking returns were observed In 1901, however, 
a somewhat plentiful outburst of meteors was noticed 
m America, while in 1903 the shower was witnessed in 
England The numbers counted, however, fell far 
below those recorded in 1833 or 1866 and wore quite of 
secondary importance The part of the stream which 
may return this year will form the region in advance 
of the mam dusters near the oometary nucleus and 
should be attentively observed, for it is important to 
ascertain whether or not the meteors are now more 
nohly distributed along the orbit than m former years 
This year the moon will be full nine days before the 
shower should recur with the greatest activity, and will 
nse on Nov 16 at 0 34 a u and at 1 56 a m on Nov 
16 Observers who will watch the firmament either 
before or after these times will be oertain to see a few 
fine Leonids, and possibly obtain some valuable data ’ 
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The Barren-Land Wolf of Canada —In a recent 
instalment of his account of An Expedition to Sub 
arctic Canada in 1924-26, Capt T C Cntchell 
Bullock given a lengthy account of the habits of the 
barren land wolf (Canadian Naturalist, October 1930) 
He dismisses as highly exaggerated the stones of the 
vioiousneas of those wolves, which, well fed or starved, 
always avoid a direct encounter with man Very few 
authentic cases are on ret ord of the killing of human 
beings, and apart from one case of a badly cnppled 
man on the Mackenzie River many years ago they 
apply to an occasional Indian or Eskimo child who 
had become waylaid during a blizzard and had fallen 
down In such circumstances, even sleigh dogs at a 
trailing post have been known to maul a woman, with 
fatal results The barren land wolf travels in packs of 
not more than eight or nine, and it seems reasonable to 
assume that these packs consist of parent wolves and 
their own litters They breed during June, and the 
pups, generally horn in a den amr ngst loose drift which 
ran be readily tunnolled, are suckled for two months 
and then fed on meat or partially digested food 
regurgitatod by the mother At two years they are 
practically full grown and until they take mates, 
follow their parents Wolves are not likely to be 
found breeding m any locality m greater numbers than 
about one pair to four square miles and where food was 
scarcer, dens weie found at intervals of about twelve 
miles They make great inroads upon the caribou 
herds, and on the assumption that there are four 
million caribou in ( anada and fifty thousand wolves, 
the authoi reckons that the annual kill amounts to 
some two and a half million caribou 

Control of Moles — An account of some experiments 
in the control of moles, carried out by the Department 
of Agriculture and Horticulture of the University of 
Bristol, is given m the Journal of the Ministry of Agn 
culture, vol 37, p 648 A badly infested area was sur 
rounded by a yard wide trench, in the inside of which 
fine wire nettmg was erected to prevent the eecape 
or ro entry of molee Certain materials known to be 
effective m rodent control were used Baits prepared 
from red squill, either as a liquid or powder, at the 
rate of ten parts per hundred of the powder, proved 
satisfactory, provided that considerable care was taken 
to avoid handling the soil or disturbing the run, it being 
found that if the naked hand rubbed tho soil of the 
burrow, or the run was much disturbed, the moles 
escaped near this point Classing with ‘ cyano gas ’ or 
horo gas was also effective in driving the moles 
from the runs, but for satisfactory results the process 
should also be earned out m the retreats of the moles 
under hanks or in woods, for although the actual 
runs do not become re infested after being gassed, the 
moles will tend to carry on their activities around 
the treated area Trapping is considered quite satis 
factory m the hands or an experienced person, and is 
recommended for large estates where there is sufficient 
work to justify the employment of a professional 
mole catcher 

The Butterfly Puru rapm in New Zealand —In the 
Entomologists Monthly Magazine tor October (p 224), 
Mr E 8 West records the oapture of two examples of 
this oommon and destructive butterfly m New Zealand 
They were taken m Napier, Hawke’s Bay, and the 
record is one of considerable importance Under a 
new and highly favourable environment there u a 
possibility of the insect establishing itself and beodm 
mgryi great a pest as m Europe and North America 
(To 3180, Vol 126] 


Doubtlessly the Department of Agriculture and the 
Cawthron Institute will take any steps desirable to 
ascertain whether the species has secured a footing or 
not, and will give advice as to any repression measures, 
should such prove necessary The two examples re 
corded may prove to bo merely odd specimens from a 
small batch that possibly got introduced in the egg 
stage It is not unlikely that eggs of this species were 
present on Cruciferous vegetables in cold store on 
steamers plying between New Zealand and Honolulu 
or northern America, where this insect is common On 
reac hing a New Zealand port, vegetable debris discarded 
from steamers might provide tho means of entry of the 
insect in question Pirns rapas, it may be added, has 
so far been unknown m Australasia It became os tab 
lished m the Hawaiian Islands lees than thirty years 
ago, where it most likely got introduced from California 
on cabbages or allied vegetables 

Northern Oitracods —An account of the Ostracoda 
of the North Sea and Baltio forms a recent part of 
* Die Tiorwelt der Nord-. und Ostsee (Begrundot 
von Q Grimpe und E Wagler Lief 18, 10 b 
Ostracoda von Walter Klie Bremerhaven Leipzig 
Akademische Verlagsgesellsohaft, m b H, 1929), 

numerous species being recorded, but not all differen 
tiatod The systematic part, which takes up rather 
more than half tho memoir, contains diagnoses of the 
main groujm and keys to the genera with figures, 
chiefly after G O bars, of representative forms or 
of their cliaractenstio appendages, 46 genera and 
172 species being included The remaining portion, 
besides dealing bnefly with methods of collecting 
and technique, is taken up by descriptions of the 
morphology, physiology, life histones, and general 
bionomics of these animals, with notes on habitat 
and distribution No mention is made of Prof H 
Graham Cannon’s work dealing with important points 
both of anatomy and feeding mechanisms Much 
more is known about freshwater ostracods than of the 
marine forms, information being very scanty, ospeci 
ally as to the life histones of the latter All those m 
the district described are bottom forms except the 
ConehoteoidsB and Philomedes globosus in the Cypn, 
duudaa, which are pelagic More workers are much 
wanted to further our knowledge of the marine 
ostracods, and they would probably be amply repaid 
by taking up the subject m detail 

Remtancs of Statoblasts to Unfavourable Conditions 
—In the oourse of observations on the statoblasts of 
the largest of the oolomal freshwater Polyzoa, Pec 
tinatella magnifica, Chandler M Brooks made several 
teste to determine their resistance to unfavourable con 
ditions of temperature and of drought (Proc Acad 
Nat Set Philadelphia, vol 81, p 427, 1930) It haa 
been generally supposed that the statoblasts of fresh¬ 
water Polyzoa must be frozen or at least go through a 
considerable period of rest before they will hatch 
Specimens kept at 22 s C until about ready to hatch, 
hatched under normal conditions although the tem¬ 
perature fell to freezing point, while those not kept m 
the warm room failed to hatch Even the lowest tem¬ 
perature produoed by an lee and salt mixture did not 
kill statoblasts exposed to it for any length of time, but 
even at 10 s C they developed very slowly Heating 
above 40° C retarded development, and at 56° C 
death resulted It would appear, therefore, that 
statoblasts develop steadily from Hie time they are 
formed, lust as buds do, but the speed of development 
is greatly influenced by the temperature, and the 
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retardation due to excessive cold explains the lack of 
hatching in autumn As regards drought, undned 
statoblasts hatched in eight days , dnod for one week, 
in twelve days, for three weeks, in nineteen days , 
for five weeks (when they could be broken and ground 
to dust), m twenty three days The polypids are 
much more sensitive, enduring 10° C for a short time 
only and dying at once at 45 s C , so that the stato 
blasts dearly have a positive protective function 

Fruit Storage —The home storage of apples and 
pears is an all important question at this time of the 
year, and much waste can be avoided if attention is 
pawl to a few general rules supplied by the Ministry 
of Agriculture Care m choosing the right time 
for picking is essential if storage is to be successful 
The fruit should come away from tho tree easily on 
gently lifting, every precaution being taken to avoid 
bruising, as the careful storage of damaged fruit is 
only troublo wasted A cool cellai or shod with a 
good roof and earthen, concrete, or brick floor is best, 
since wooden floored buildings, especially dwelling 
houses, are apt to he too dry Pears however, can 
be kept under slightly drier conditions than apples 
The atmosphere should be lather moist and during 
the first throe weeks, at least, considerable ventilation 
is essential A cool even temperature is desirable, 
and the fiuit should be kept m complete or ]>artiai 
darkness Before placing m store, the fruit should 
be allowed to c ool off m an airy plat e Each sound 
specimen is thou wrapped in a sejxarate piece ot clean 
tissue paper and they can be pocked several rows deep 
on shelves or in boxes Pears in particular, need 
frequent inspection, as their ripe jjenod is bo short 
lived They aro best storod spread out in shallow 
boxes Wrappers for fruit storage cut to a convenient 
size, can be obtained from most horticultural sales 


Sugar Beet in England The financial results of 
sugar beet growing m the eastern counties of England 
have Been investigated for the three years 1927-29, 
and are reported on by C Burgess and P E Graves 
in Report No 16, Farm Economics Branch IJmver 
sity of Cambridge Department of Agricultuie Data 
have been supplied by one hundind and fifty two 
farmers, and more them ten thousand completed forms 
have been supplied and analysed statistically The 
report first gives a statistical rendering of the field 
data, manuring, yield, sugar content, and soil classes, 
which provide the theoretical basis for the work 
Other factors concerned are the influence of time of 
delivery upon sugar content, weather conditions 
during growth, and cost of haulage and transport 
After a consideration of the over all costa and the 
reoeipta and profits per acre and per ton, the results 
are grouped for the different soil types This leads 
to the practical aspect of the factors influencing costs 
and returns, such as manuring, rate of seeding, 
methods of cultivation, etc, together with the 
difficulties due to the s e asonal distribution of labour 
required for sugar beet The second reduction m the 
rate of subsidy comes mto operation with the 1931 
crop There has been a considerable extension in the 
acreage under sugar beet, but it is considered that it 
would be unwise to press for too great a reduction on 
the present price of sugar beet on this score, since 
maximum production is essential to eoonomio factory 
operation, and lower prices might entail a reduction 
of acreage and consequent reduction w supply It is 
to the interest of the factory to offer a price which will 
ma in ta in the acreage of beet at a maximum, and in 
the interest of the farmer to maintain a high produo 
turn to enable factories to be run economically, sp that 
the interests of the two parties are m reality identical 
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Form of the Japan Arc —Though the term * Japan 
aro has been used by Naumann and others for nearly 
fifty years no attempt Beoms to have boon made to 
detormino its exact form until tho task was undertaken 
by Mr N Kumagai, of tho Geological institute, Kyoto 
Imperial University (Jap four Ast and Geophys , 
vol 8, pp 1 28 , 1930) Ihe boundaries of the foul 
mam islands, Kyusyu, Sikoku Honsyu and Hokkaido, 
are taken to be the bathymetric lines of 200 metres on 
either sido, for at this depth there is an abrupt increase 
in the slope of tho ocean bod The rential axis of 
Japan is defined as the locus of points midway between 
the marginal arcs lho means of every three of the 
mints corresponding to eat h half degrto were ealeu 
atod and when plotted on a map weie found to lie 
nearly along the art of a small cutlt tho pole of 
whit Ii lies in 1st 42 37 N long 130° 23 K , the 
polar distance of the circle being 8 46 In the same 
way, Mr Kumagai finds tho boundaries of tho are 
to correspond tlosely with two parallol small circles, 
the distance between them liemg 178 miles, while the 
total length of the Japan arc from the west ond of 
Kyusyu to the north end of Hokkaido is 1300 miles 
In a second discussion the mland of Hokkaido is 
excluded as its boundaries deviate slightly from 
the above small circles It is then found that both 
boundaries and central axis agree much more c losely 
with parallel small circles, the {Kilo of whi<h is in lat 
41" 0 N long 131° 46 F the distnnco between the 
marginal arcs being tho same as before and tho length 
of the arc not less than 986 miles 

Granite Intrusions of the Adirondacks —In the Niw 
York Stale Museum Hull No 281 1020 Dr A F 
Buddington presents the lesults of five years of field 
work in the foothills of tho north west Adirondacks, 
south east of the St Lawrence and parallel to it 
Here there is a belt of Grenville formations invadod 
by fourteen olongated granite masses The latter are 
interpreted as phacoliths resulting from intrusions of 
magma in the crests of anticlinal folds with subsequent 
intense deformation before the complete consolidation 
of the magma I ho giaiute bodies are restricted to 
the folds, limbs and noses both presenting conformity 
with the bedding of the invaded rocks In ono case 
the base of a phacolith is clearly exjiosod On the 
other hand, there is scarcely a trace of cataclastic 
structure m the granites and such foliation as occurs 
is shown to have do\eloped before consolidation 
The phenomena to bo expected at the surfaces of 
bathohths are absent Along much of tho contact 
between granite and limestone there is a narrow rone, 
up to ISO feet m width, that consists of hornblende 
or pyroxeno gneiss, aooompamed by sills and lenses 
of granite and pogmatite and sheets of garnet 
sillimamte gneiss Metasomatic replacement of lime 
stone by residual solutions carrying volatile com 
pounds thus appeals to be indicated 

New Jeriey Barnacles Mr Horace G Richards 
(Proceedings of the Academy of Natural Sciences of 
Philadelphia, vol 82, 1930) notes the habitat of 
several barnacles, paiticularly Platylepas herastylos on 
the skull of the green turtle Chdoma mydas This 
is the first tune that this species has been seen tn s*tu 
on a turtle although it was known to live attached to 
them The more common turtle barnacle Chelontbia 
tesiudxnana , which bves attached to the shell of turtles, 
was found on a large specimen, probably the logger- 
head (Caretia caretta), taken by a fisherman The rock 
barnacle Balanus balanovies has recently been found 
where rock jetties have been built along the sandy 
shores, although previously absent on aooount of the 
uncongenial surroundings Balanus ebumeus is the 
commonest barnacle in these districts 
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Molluscs of Jasper Park —The Jasper National Park, 
Alberta, Canada, save for the birds and mammals, 
has been biologically a terra incognita, so that advan 
tage was taken of expeditions to the Park m 1025-26 
to study as many of the animal groups as possible 
and Mr Alan Mozley now reports on the mollusoa 
oollected m and around oertam of its lakes (Trane 
Roy Boc Edtnb , vol 66) About forty species and 
varieties are enumerated and described and some are 
figured m order to show their typical form and 
variations in the region, while an aooount of their 
habitats and other phases of their eoology is promised 
in a later communication 


Atmospheric Pollution —The Report of the Atmo 
spheric Pollution Committee of the Department of 
Scientific and Industrial Research for the year ending 
March 1020 was published on Oct 28 It shows that 
of the principal towns of Great Britain at whioh 
observations of the dust particles which fall to the 
ground from the air m a month are made only a few 
have districts in which the deposit is less than 12 7 
tons per square mile per month These are Bourn 
villo and West Heath, Birmingham Gars ton, Wat 
ford , Headingley Leeds , Western Park, Leicester 
Bothams tod Hesketh Park, Southport, and Clar 
ence Park Wakefield The great majority of the 
stations for example London (inoludmg Kew), Cardiff 
Edinburgh, Glasgow, Rochdale Stoke on Trent, and 
the oentral parts of Leeds, Leicester, Birmingham, and 
Wakefield have deposits from one to three times, 
Liverpool St Helens and the centre of Rochdale have 
from three to five times while City Road Newcastle 
on ryne, has more than five times the above The 
average amount of suspended sooty impurity in the 
air of, for example, London or Stoko on Trent on a 
winter day, is about half a milligram per ruble metre, 
domestic smoke being 2 5 times as much as industrial 
smoke m London and 8 5m Glasgow, while towns like 
Leeds get about 25 per cent more sunshine m the 
outskirts than m the centre 


Ths Boiling Point of Water —Although the boiling 
points of water under pressures between 68 cm ana 
88 cm of mercury are generally given to 0 001° C , 
there are discrepancies of the order of 0 01° C be 
tween the values given by different observers In 
order to decide between the alternative values, Messrs 
A Zamaounsky and A Bonhoure have made a new 
senes of observations, using the glass hypeometer of 
M Swietoslawski in which the boding process projects 
the steam and hot water against the thermometer 
tube The temperature is measured by platinum 
thermometers, tne pressure of the atmosphere by a 
standard barometer, and the deviation from it by a 
water manometer To prevent superheating of the 
water, the inside surface of the hypeometer is covered 
with powdered glass The results agree to within 
0 002 s C with those given by M Volet as the result 
of the observations of Chappuis and referred to m the 
notice of vol 18 of the Tracaux et mimoirte of the 
Bureau International dss Poids et Mesures (Natubb, 
196, p 048) The authors agree with M Volet that a 
trinomial m the pressure is necessary to express the 
results They give a table of boiling points between 
68 cm and 83 cm mercury pressure by steps of 0 1 
cm in the September issue of the Journal dt Pky 
•tque 

Determination of Unsaturated Hydrocarbons — 
Technical Paper on Fuel Research, No 28 (Depart 
ment of Scientific and Industrial Research London 
H M Stationery Office, 1030, 4 d ), by A B Manning 
and F M E Shepherd, on the determination of are 
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matic, unsaturated, and naphthene hydrocarbons m 
light oils and motor spirits, deals principally with 
light oils from the carbonisation and hydrogenation 
of coal only two examples of motor spirit being 
metmoned The principle of the method is absorp¬ 
tion from vapours, similar to ordinary gas analysis 
Further investigation of the application ofthe methods 
to petroleum products would undoubtedly be of 
interest 


Critical Constants of Fluorine—The boiling point 
of fluorine was given by Moissan and Dewar m 1807 
as approximately - 187 s , but no other measurements 
of the vapour pressure of this element have been made 
In the October number of the Journal of the American 
Chemical Society, Cady and Hildebrand describe the 
preparation of fluorine m quantity and the measure 
ments of its vapour pressure They calculate the 
boiling point as - 188 2°, and point out that this is 
m good agreement with Moissan and Dewar s value 
corrected to the new values for the vapour pressure 
of oxygen, which gives - 188 0 s Ths critical tempera 
ture and pressure are found by direct experiments to 
be approximately - 129 1° and 65 atm , the latent 
heat of evaporation at the boiling point being 1640 
gm cal per mol 

An Electrically Driven Sifting Machine —In the 
Chemiker ZeUung for Oct 15 will be found the de 
scnption of a new electrically driven Bifting machine 
which is likely to be of great use in chemical factories 
ami laboratories It is made m various sires and can 
be adapted to take sieves of different shapes It can 
be suspended from abovo and may be transported 
along an overhead rail The vertical motor is 
enclosed in a dust proof casing and both it and the 
con tamer which moves the move are mounted on 
ball bearings Shaking is effected by means of an 
enclosed excentric device with a special arrangement 
to guard against transference of any of the vibration 
to the motor Any ordinary hand sieve up to a 
diameter of 54 cm can be fixed to the model and 
readily interchanged The machine is made by 
Messrs A C I raissmet, of Chemnitr 

Furnace Atmospheres and the Production of Scale — 
At a joint meetingof the Yorkshire and Fuel Sections 
of the Society of Chemical Industry held m Leeds oh 
Oct 27, a paper on the influence of different furnace 
atmospheres m the heating of metals particularly 
steel by Dr W H Blackburn and Prof J W Cobb, of 
the I uel Department University of Leeds was read 
Typical furnace atmospheres reproduced in the labors 
tory show that it is of paramount importance that free 
oxygen should not reach the surface of the hot metal, 
indicating the necessity of not using more air than is 
necessary to oomplete oombuation A fuel rich m 
carbon and poor in hydrogen, as for example dry coke 
used in a fire or gas producer blown with air and no 
steam produces definitely less scale than a fuel richer 
in hydrogen, such as oil or bituminous ooal Special 
experiments showed that the free carbon suspended in 
the atmosphere of a furnace working with a smoky 
flame plays little or no part in making that flame 
protective against scaling, the pretention being due to 
the reducing gases present There seems thus to be 
no ground for the oommon assumption that a smoky 
flame from bituminous ooal is more effective in 
minimising scale than a dean reducing flame from 
coke, whioh latter would, indeed, tend to be more 
protective on aooount of its lower content of water 
vapour This contention is important in connexion 
with the possibility of muumiinng smoke from in- 
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Furunculosis in Freshwater Fishes. 

rpHE Interim Report issued m March last (Edm experimentally infected, as have certain other marine 
I burgh His Majesty’s Stationery Office) of the fish 

Furunculosis Committee appointed in July 1020, by Healthy fish placed m water with infected indivi 
the Right Hon William Adamson and the Right Hon duals may contract the disease Set free in fresh 
Noel Buxton, contains a large amount of information water, the parasite may survive for a sufficient period 
on the damage done by this disease and the means of to allow of its widespread distribution Outbreaks 
its dissemination, with suggestions for its suppression usually occur from the end of May to October and 
The Committee was constituted “ to investigate the there is a relative quiasconoe during winter and 
origin, predisposing causes and mode of dissemination spring, but tho disease maj persist throughout the 
of furunculosis ana similar infectious diseases among year in any given area Thus it is enzootic but may 
salmon, trout and other freshwater fish in England be opizootio there is no evidence of the passage of 
and Scotland, and to conduct experiments with a the organism through an intermediate host It may 
view to ascertaining methods of combating the diaeaeo, be assumed that infection is spread by oontact of 
and to report the results of their proceedings " infected and healthy fish or by the dis< harge of the 

Previous to the formation of this Committee, much specifio organism from the body of infected fish into 
information and experimental data were collected by the water 

a smaller and informal committee between the Temperature is an important faotor, warm dry 
summer of 1828 and July 1829, certain members of weather favouring the disease Overstocking and 
which are on the present committee, and the services overcrowding also helps m spreading it to a large 
of Mias I J F Williamson, who has been the re extent All lands of rivers and streams may harbour 
search worker throughout, are retained, with a labors it So far, rtvor pollution seems to be unimportant 
tory placed at the disposal of the committee m the in favouring its growth. 

Bacteriological Department of the University of It is probable that salmon from the sea beoome 
Edinburgh, where recently accommodation for live rapidly infected m fresh water and the change of 
fish has been arranged environment may increase susceptibility All ovi 

furunculosis among freshwater fish had been deuce favours the thoorv that infection is introduced 
known on the Continent for at least forty years, into the area concerned by some means other than 
almost solely on fish farms, later in Bavarian nvers, natural When once thole it may spread by many 
and m 1910 m France and Switzerland A severe methods Possibly infection may come from the 
outbreak in four nvers m the south west of England introduction of a fish from a farm known to be 
in 1911 directed attention to the disease, which had infected 

been known m Great Britain, m a much leas severe It is of immense economic importance for our 
form, probably among trout in the chalk stream, a hahenes to get rid of this disease In one river when 
few years earlier In 1911 investigations were earned in the ordinary comae evory fish would spawn, as 
on, and Bacillus salmomcida, the same organism as many as 700 salmon have been picked up dead m a 
had been found to be the cause m Germany, was single Besson, the average annual loss being 400 fish, 
identified Later the disease was recorded from ana the trout fisheries also Bufft r to a large extent 
Ireland, Wales, and Scotland and assumed an un The recommendations of tho Committee as to means 
portant aspect of control are the collection of further evidence re 

Furunculosis in the salmon and other freshwater garding the distribution of the disease, control of 
fish is thus caused by tho bacterium Bacillus salmonx all possible soul ces of infection , eradication of the 
ctda, which invades the blood stream and is distn disease when present m fish farms by destroying the 
buted throughout the body Lesions forming focal fish and emptying and disinfecting the tank or pond, 
areas of necrosis in the skin and underlying muscles and the immediate removal of dead and dying fish 
are set up, causing death lhe bacillus can be iso from the rivers , amelioration of conditions possibly 
lated and cultivated artificially It can be present m favouring outbreaks when infection is already present, 
outwardly healthy fish, these being ‘ earners ’ of the especially overcrowding, the control or prohibition 
disease Gobies were infected in the laboratory by of the importation of Live fish from abroad, and the 
these earners provision of powers to inspect and examine fish from 

The Salmonidae are chiefly infected, particularly artificial and natural waters, especially fish farms 
the genus Salmo, both Salmo solar (salmon) and Saltno whioh are the usual sources of stock fish, finally, the 
Jono (brown trout) being frequent victims, also other maintenance of a central laboratory where routine 
freshwater species to a less degree, but not purely examination of fish can be camod out and research 
marine forms The eel, Anguilla vulgaris, has been prosecuted 


Upper Air Investigations in Egypt 

A PUBLICATION entitled “ Upper Wmds at Cairo metres, 1000 metres, and so on up to about 4000 or 
and Khartoum”, whioh constitutes Paper No 27 5000 metres, and m the case of Khartoum, mean 

of the Physical Department of the Ministry of Publio values for the rainy season (May-Ootober) and the dry 
Works, Egypt, has been issued It summarises the season (November-Apnl) 

results of many thousands of measurements of upper The meteorological value of a work of this land is 
wind made with the aid of pilot balloons at HefwAn largely represented by the extent to which it enables 
(25 km south of Cairo) end Khartoum, the author a more accurate picture of the general circulation of 
being L J Button, director of the Egyptian Meteoro the atmosphere to be given in standard works on 
logical Service The bulk of the paper is made up of meteorology such as Shaw’s recently completed 
statistical tables showing the frequency of occurrence “ Manual of Meteorology ’’ The statistics given m 
of wmds from the different directions, and the fro this case in regard to the mean wind at 2000 metres 
quency of different speeds from each of the directions and 5000 metres in January at Helwin, agree with a 
at various heights. There are also figures showmg the figure m vol. 2 of that manual (Fig 164, p 259), in so 
resultant winds m each month at the surfaoe, 500 far as they oonflrm the existenoe of a prevailing 
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westerly Wind in northern Egypt at the 4000 metre 
level in spite of the dominance of northerly winds 
from 800 metre* to 8000 metres The resultant at 
4000 metres height is not far from due west m any 
month and on an average for the whole year must be 
almost exactly from west 

At Khartoum conditions aloft are complicated by 
the complete seasonal change occasioned by the north 
ward and southward movements of the equatorial 
wind circulations in accordance with tho varying de 
duration of the sun In the rainy season the resultant 
lias an oasterly component from 3000 to 6000 metres 
and is on on average nearly due east between 4000 
metres and 6000 metres from July to September 
Sliaw s Manual does not give the mean pressure 
distribution at 4000 metres in July for tho northern 
hemisphere so a similar comparison cannot be made 
for that level There is however a diagram for 8000 
metres If the latter is correct one would expect light 
northerly winds to predominate above the easterlies 
found by button It is possible that these exist but 


it may be noted that Button ■ resultant direction for 
July backs from nearly north east to a little south of 
east on passing from 4000 metres to 6000 metres, and 
it appears more probable that the diagram in question 
(Fig 187 p 162 of vol 2) requires slight modification 
m view of Sutton s statistics 

In the dry season at Khartoum it appoars that 
westerly or north westerly wind* prevail at about 
3000 to 4000 metres not wind* from between west and 
south west as is implied by the figure m Shaw s 
Manual referred to earlier m this notice which 
gives tho pressure distribution at 4000 metres in 
January It may be noted that Teisserenc de Bort 
is the authority on whioh Shaw based his diagrams 
It is to be hoped that someone will be willing 
presently to revise our notions of mean air move 
ment at 4000 metres and 8000 metres over Africa 
in the light of such valuable papers as this when 
more of the younger meteorological services have 
earned on systematic soundings for a long senes of 
years 


Drift Bottle Experiments 

1\.f R A H MALPAb in his work entitled Pie 
"-L bminary Ac c ount c f tho Results of Dnft Bottle 
Experiments in the Gulf of Manual (Ceylon Journal 
of Science —Section! rWierus Bulletin of the Ceylon 
Iishenes vol 4 Apnl 1030) desonbes the continue 
tion of the experiments initiated by Mr James Hornell 
in 1007 Ihe recent roeoaiohos have been on a much 
larger scale dnft bottles being liberated ho far as 
was practicable throughout the year from 1013 until 
1027 (except for the years 1017 10) and the area ex 
tended to incluclo tho whole of the poition of the Gulf 
above the Colombo Tutioonn line in orler to obtain 
some idea of the me nthly current changes 

In the Gulf of Mannar there is a more oi less regular 
oyclio movement of water controlled by the north 
east and south west monso ns The effec t of tho 
south west rn ms Kin which has its maximum m July 
August is to force oceanic watei of high salinity and 
low temperature into the Gulf whilst with the north 
east monsoon with its maximum in December 
Januaty the surface watei is replaced by water of a 
low salinity Tho ooeamc current operates chiefly 
m the southern portion < f the Gulf and rarely pene 
trates so far north as the pearl banks Theie is 
however a definite sui face dnft over the jiearl banks 
area duo to the wind and the banks lack protec tion 
from the violence of the south west monsoon, which 
at its height makes the waters at the bottom turbid 
and may cause silting 

Under favourable conditions of south west monsoon 
and current in July and August the pelagic larvtB 
liberated at Tuticonn might reach Ceylon and settle 
as spat and conversely Tutioonn might receive spat 


in the Gulf of Mannar 

from Ceylon in December and January during the 
north east monsoon 

In analysing tho dnft for each month of the year 
tho direction of dnft of each bottle tecoverod is 
assumed to bo from the point c f liberation to the point 
f leoovery and naturally no allowance is made foi 
the vanous possible changes in direction of drift 
between liberation an 1 recovery 

The number of rocovere 1 bottles dtiling the penod 
f tho north east tnotis ion was small and these in 
dicate nc marked oui rents in the C ulf opposed to the 
prevailing north east winds whioh would carry the 
bottles to either the Indian or Ceylon coasts Many 
were probably cai nod out into tho ocean and so lost 
The penod from March to Apnl is transitional between 
the two monsoons with an average of south west 
winds the returns indicating a change of dnft from 
south west to north north east In the pearl banks 
area and up the C eylon coast the current was northerly 
with a alight westerly tendonoy The little monsoon 
sets in at the end of Apnl with wind and rain and a 
pronounced north east drift The south west monsoon 
from May to October opens with a burst of rain and 
wind about the middle of May through June giadu 
ally becoming stronger until its full fon e is reached 
towards the end of July and beginning of August, 
then weakens and dies away in October average 
wind south west in May-July more westerly mAugust- 
October The bottle returns indicate north to north 
east dnft beooming more easterly as we proceed north 
west across the Gulf 

On the whole the results of the bottle returns are 
in agreement with the Admiralty interpretations 


British Archaeology 


AMQ$TG the numerous papers on British archaeology 
read before Section H (Anthropology) of the 
British Association at the recent Bristol meeting 
two are of special interest (1) Mr C W Phillips in 
discussing ‘Earthworks on Walton Common Down 
new Clevedon pointed out the great importance of 
air photography On Walton Common Down 260 
feet above sea level, is a group of earthworks m the 
form of a roughly circular enclosure 340 feet in 
diameter, with an entrance on the south south west 
aide An avenue formed by banks of similar oon 
struction projects from it 100 yards to the north east 
and ends m a cross bank A disc barrow stands to 

No 3185, Vol 126] 


the north of the avenue and a partially destroyed 
rhomboids! earthwork to the south 

Until the site had been examined from the air, it 
was considered that the circle and avenue might be 
the remains of an ancient sacred place, but air photo 
graphy proved a wholesome corrective by showing 
that outlymg portions of one of the groups of Oeltio 
fields underlie the earthworks, whioh are thus subse 
quent m date Both air photography and field work 
snow intensive remains of Celtio cultivation on the 
Common Down associated with two groups of 
proved hut circles It is suggested that the cross 
bank and avenue might have been devices for marshal 
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ling and sorting sheep, similar works m Ireland being 
known to be thus associated 

(2) Mrs E M Clifford’s paper on prehistoric dis 
covenes at Bam wood, Gloucester, opened up possi 
bilitiee of deeimve evidenoe as to the physical type of 
the native British who were living in the district when 
the Roman legions reached Gloucester (Glevum) The 
site lies by the side of the Roman road leading from 
Gloucester to Cirencester, It is an extensive fiat 
field two miles distant from the Severn and 80 feet 
above the level of that nver The field has been 
excavated to a depth of 8 feet by tho Gloucester Stone 
Company, and the discoveries reported by Mrs 
Clifford were made during operations 

A section shows an upper foot of soil, then 2-3 feet 
of bnok earth, then bedded gravels, upper and lower 
The lower gravels are noh in remains of mid Pleisto 
oene fauna, in the gravels anil bnck earths have been 
found Acheulean, Moustenan, and Aungnacian stone 
implements No human remains of Pleistocene date 
have been discovered as yet, but bunals of a later 
date—of the early bronze age period (a beaker 
bunal), of La Tdne II - and an extensive Roman 
oemetery (first and second century a n ) have been 
carefully examined In the Roman cemetery more 
than 100 inhumations and 50 cremations have been 
studied 

Sir Arthur Keith visited the site after tho British 
Association meetings and considers it to be of gieat 
historical importance Ho thinks that the evidence 
points to the people buned in tho oemetery as being 
native British, thus giving a complete picture of the 
kind of people who lived in the west of Britain when 
the Romans reached Glevum Mrs Clifford acknow 
ledged expert assistance received from Su Arthur 
Keith Mr J W Gray, Prof L S Palmer, the late 
Dr C W Andrews, and Mr Reginald A Smith 


1 Senalism ’ 

THU work entitled An Expeumcnt with Time , 
published in 1927, inwhioh numerous rumarkable 
instances were given of dreams that had occurred 
prior to the occurrence of the events corresponding 
to them in waking experience, will be familiar to 
many readers of Nature In order to account for 
these phenomena, the author of the book, Mr J W 
Dunne, propounded m it a theory, which he desig 
nated ‘ senalism ’ , and he has recently been giving 
broadcast talks in further elucidation of lus theory 
Mr Dunne maintains that, so far from being a 
fallacy, an infinite regiess is traceable not only in the 
nature of phymoal existence but also in the nature 
of our awareness of the physical woild Tho physical 
world is, he argues, so constituted that it can be 
viewed as a senes of more and more fundamental 
worlds, and can, m fact, be understood only when 
examination of it is earned so far as the second term 
of the senes The process of scientific investigation 
consists, he urges, essentially of two steps—the 
search for the truly * given ’, or oompulsory, elements 
in our knowledge, and the description of suoh given 
knowledge as knowledge of an existing world The 
awareness that some of our knowledge is oompulsory 
is itself seoond term knowledge Thus, knowledge 
of a real external world and knowledge of the self 
are correlative—both are given in willed activity, 
primarily the activity of attention The ultimate will 
and the ultimate physical entity that u the opposite 
of will belong to the realm of indefinable ‘ being 
from which the defined fields of physical and psychical 
existence cue to be extracted 
The seoond-term field of physics exhibit* entities 
of a plainly regressive character, moreover, it does 
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not constitute a dosed physical system, but discloses 
gaps in its continuity, and these gaps indicate where 
there may be voluntary intervention If the physical 
world be described in teims of matter, the regress 
comes to light when matter is derived from a sub 
matter, called space, and this again from a sub space, 
and so on 

The most striking confirmation of the theory is, 
however, afforded, Mr Dunne thinks by an analysis 
of the tune l ogress If we Bay of an event that it is 
happening now , we are adding something to the 
simple notion of a time ord t , and tho ‘ now mark ’, 
which chatactenses the first term held of physical 
existence, must itself travel When in the senes of 
events ABC B is now and later C is now, they are 
earlier and lator in a more fundamental time, in 
which all that is i>ast and future m the lessor tune co 
exists In modem phi sics the lmjiurtante of the 
now mark ’ has, it is < untended become readily 
apparent, for the probable structure of B depends 
very largely ujion B'h position with rogaid to a 
4 now ’ Many paths which a paitide may take when 
A is now ’ are no longer open when C has become 
1 now 


University and Educational Intelligence 

Cambridge —The Adam Smith Prize has boen 
awarded to Miss R L ( ohen of Nownlwin College, 
for an essay entitled ha*tom affecting tho Price of 
Potatoes m Groat Britain 

At &t Jolm s College the following have been 
elected into fellowship W D V Hodge Wrangler 
with distinction, Part II Mathematical Tripos 1925, 
Smith s Prize 1927 J G Semple, Wrangler with 
distinction, Part II Mathematical Inpos 1927 Ray 
leigh Prize 1929 P E Vernon Natural Silences 
Tnpos Pait I, 1926 (lass 1, Moral bciencos inpos 
Part II , 1927, Class 1, Rockefeller foundation I ollow 
shin m Social Sciences at Yale University 1929 

The Henry bulgwick Memorial Lecture at Newnham 
College will be given by Prof A V Hill, profossoi of 
physiology m the University of London, on Saturday, 
Nov 22, at 5 f m Iho title of the lecture is Biology 
m Education 

Lkfds —Under the will of the late Lord Brotherton, 
who died on Oct 21 last the University is to receive 
2100,000 for general purjxisoa Tins benefaction will 
be additional to the gift of the University Library, 
his collection of books, and an endowment for upkeep 

Oxford — At tho meeting of Congregation on 
Nov 4, a decree was passed providing that £2000 of 
an anonymous gift to tho Umveimty of £5000 should 
be invested and tho income used foi tin purchase of 
scientific books and periodicals Another decree was 
passed giving power to the Vice Chancellor to make 
provision for carrying on the duties of the Savihaa 
professorship of astronomy during the vacancy caused 
by the death of Prof H H Tumor 


The Prtnoe of Wales has consented to become 
president of the fourth Congress of Universities of the 
Empire to be held m Edinburgh next summer, and, 
circumstances permitting, to welcome and address the 
delegates and representatives in London on July 3 
Prof L M Damns, of the Department of Chem¬ 
istry, Cornell University, informs us that the following 
have accepted appointment to the George Fisher Baker 
Non Resident Lectureship in Chemistry at Cornell 
University for the next two year* first term, 1930 
1931, Prof G Hevesy, Freiburg in Breisgau, seoond 
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term, 1930-1931, Dr N V Sidgmok, Lrnooln College, 
Oxford, first term, 1931-32, Prof W L Bragg 
Manchester, second term, 1931-33, Prof Alfred 
Stock, Teohmaohe Hoohachule, Karlsruhe, first 
term, 1933-33, Prof Cecil H Deech Sheffield 
second term, 1933-33, Prof Otto Hahn, Kaiser 
Wilhelm Institut fur Chemie, Berlin Dahlem, first 
term, 1983-34, Prof V M Goldschmidt, GOttmgen, 
second term 1933-34, Prof Robert Robmaon, Oxford 


Histone Natural Events 

Not xtf 18 1938 Storms orer British Isles—This 
was a very stormy period over the British Isles and 
neighbouring parts of Europe A deep barometric 
depression lay north of Scotland and a senes of in 
tense secondanes crossed England and the southern 
North Sea, bringing winds of nearly 90 miles per hour 
in gusts This storm caused much damage, especially 
to shipping, in Germany and Holland, with some loss 
of hfe In Holland and bohleswig Holstein the dykes 
burst in several places, with flooding 

Nov 17, 13(8 Storm Flood in North Sea — 
Several parishes were overwhelmed by the sea, and 
many thousands of persons lost their lives Thu storm 
broke through the West Frisian Islands, and formed 
the beginning of the Zuydor Zee 

Not 17-18,1853 Duke of Wellington s Flood ’ — 
During one of the highest Thames floods on record, 
on the occasion of the Duke of Wellington s funeral, 
the hearse and horses were upset in the flooded Bath 
Road at Maidenhead At Putney the towing path 
was six feet under water, and the Great Western 
Railway line was flooded for four miles between 
Hanwell and Paddington At Windsor part of the 
Home Park was four foot under water Oxford was 
described as standing in a saa of water, the whole of 
the surrounding country being flooded, and the 
Evenlode Valley was foi more than a week like an 
immonse lake 

Not 17, 1883 Sunspot, Magnetic Storm, and 
Aurora —-A remarkable sunspot, visible to the naked 
eye, was reported on Nov 17 and the following days 
It was the largest spot hitherto photographed at 
Greenwich, its aroa being 2470 millionths of the sun a 
visible surface and was exceptionally brilliant 
Simultaneously both Europe and North America were 
visited by a violent magnetic storm which began on 
Nov 11 and reached its climax between 10 h 30 m 
onNov 17 and 6 h 30 m on Nov 18 The magnetio 
decimation oscillated rapidly through almost 2 , and 
the changes of foroe were correspondingly great and 
sudden The whole telegraphic system was disturbed 
to an extent far exceeding anything previously re 
corded Equally remarkable was the display of 
aurora on the evening of Nov 17 As observed at 
the Royal Observatory, Greenwich, it commenced 
with a bright glow of red light extending from the 
north and west beyond the zenith, interspersed with 
pale green phosphorescent light and streamers At 
18 h 40 m a very brilliant streak of greenish light 
about 20° long appeared m the east north east and 
travelled rapidly towards the west Hus streak was 
very widely observed over the British Isles, it passed 
from horizon to horizon in about six seconds, its 
height was of the order of 200 miles, and its velocity 
over a path of 200 miles about IS miles per second 
In North America the aurora was also very brilliant, 
and about midnight, m Michigan, all the visible 
heavens, to within 20° of the southern horizon, were 
covered by straight streamers extending from all 
parts of the horizon to the zenith, where they formed 
a boreal cro wn of blood red oolour 
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Not 17, 1910 HeaTy Ram in Sicily.—As a result 
of a violent thunderstorm and cloudburst 18 3 m 
of ram fell in 24 hours at Ripoato, Sicily This u the 
heaviest known fall m a day m Europe 

Not 18, 1913 Hurricane in Jamaica—The 

western part of Jamaica was devastated by a hum 
cane of remarkable intensity, especially when the 
lateness of the season is considered At Negnl Point 
lighthouse the wind reached 120 miles per hour at 
2 am, after which the anemometer waa destroyed, 
the storm oontmued to increase m violence for four 
hours, but no estimate was made of the highest 
velocity The rainfall waa very heavy, and, where 
gullies opened on to the coast, many houses were 
washed away and a number of lives were lost, else 
where as at Savanna la Mar, the sea swept over the 
land and destroyed everything, wrecked ships being 
stranded m the streets 

Not 19 1431 Storm Flood in North Sea—An 
extraordinarily great storm flood w the North Sea 
affected the ooasta of i nesland, Holland and England 
Seventy two towns were submerged and it is said that 
100,000 men were killed As a result of this storm the 
Zuyder Zee finally reached its present form 

Not 19, 1833 Earthquake in Chile—By this 
earthquake the greater part of Valparaiso was 
ruined, while the shook was felt over an area 1200 
miles long from north to south A large tract of the 
coast it is said 100 miles in length was permanently 
upraised at Valparaiso by about 3 foot, at Quintero 
by about 4 feet Three weeks later the old bed 
of the sea was still bare, with beds of oysters and 
other shell fifth adhering to the rooks An old wreck 
near Quintero that before the earthquake could 
not be reached was afterwards accessible from the 
land 

Not 19,1834 Inundation at St Petersburg—A h a 
result of a violent westorly wind whioh heaped up the 
waters of the Baltic in the Gulf of Finland and un 
pedod the flow of the Neva, St Petersburg suffered 
from the gieatest inundation since the foundation of 
the city The watere of the Neva rose 13 ft 7 m 
above the ordinary level, and the whole city except 
some suburbs was submerged The damage was 
aggravated by a frost which followed the flood 

Not 19, 1938 Cloud formed by Aeroplane—A 
Swiss aviator reached a height of about 33,000 feef 
in dear air near a thin sheet of cirrus cloud A definite 
streak of cirrus formed behind the aeroplane, and 
persisted from 3 45 fu until 4 15 pm, gradually 
being distorted by the wind It was successfully 
photographed from the ground 

Not 19,1938 High Solar Prominence—An erupt 
ive solar prominence, the highest on reoord, waa 
observed at the Kodaikanal Solar Observatory, India, 
to reaoh the height of 20 9 (that is, two thirds of the 
sun s diameter or about 570,000 miles) above the sun s 
chromosphere, when cloud intervened The bright 
ness of the prominence at so great a height was also 
remarkable Comparison of several spectroheho 
grama taken m calcium light gave the greatest out 
ward velocity of the prominence as nearly 145 miles 
aseoond 

Not 30, 1343 Floods in England — Mi— Ormerod 
quotes that there happened a marvellous tempest 
of thunder and lightning, and therewith followed 
such an exoeedmg ram (which oontmued many days 
together) that nvera rose on marvellous heights, and 
the Thames itself, whioh seldom nseth or is increased 
land floods, passing over the banks, drowned all 
country for the spaoe of six miles about Lambeth, 
so that none might get into Westminster Hail, exoept 
they ware set on horseback ” 
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Societies and Academies. 

London 

Royal Society, Nov 6 —W A Bone and S G Hill 
The wow combustion of ethane The slow interaction 
of ethane and oxygen m various proportions at 290° 
320° 0 and preeaurea between 420 mm and 780 mm 
involves essentially chain reactions preceded by 
well marked induction periods ’ Addition of small 
amounts of third bodies may materially shorten the 
mduotion period Ihe subsequent oxidation then 
proceeds in a manner consistent with the hydroxy la 
tion ’ theory, at a rate dependent chiefly upon the 
ethane concentration —A Page and W H Falknsr 
An experimental determination of the intensity of 
friction on the surface of an aerofoil TTsmg small 
surface tubes of the Stanton type, measurements ot 
volooity were taken at distances of 0 002 0 003 in 
from the surface, from which the velocity gradients at 
the surface and the intensities of the surface friction 
were determined On each surface the frictional in 
tensity had two maxima, the first associated with 
laminar flow, and the second with turbulent flow m 
the boundary layei A M Tyndall and C F Powell 
The mobility of ions in pure gas Tn experiments with 
nitrogen the negative carriers wore m every case eloc 
trons but the results with positive ions woie vaiiable 
Small trains of impurity havo a great effect on the 
mobility of the positive ions The results are in ai 
cordance with the view that a positive ion can capture 
an electron from a neutral molecule of lower lomsa 
tion potential, with a consequent change in the nature 
of the ion At pressures of 100 mm or more the 
amount of foreign impurity must be reduced to the 
ordei of one part in a million At present no mgnifie 
ance can bo atta< hed to any of the values recorded in 
the literature S Chapman and A T Price Ihe 
elettne and magnetic state of the interior of the earth 
A detailed examination of the currents induced within 
the earth by tho primary outer fields of the daily mag 
netio variations, and of the storm tune variations ot 
the earth s hold during magnetic storms rho in 
duotion is supposed to occur within a uniform con 
ducting core of which the upper surface is at a dopth 
of about 260 km below the earth s surface , evidence 
is found for a rapid rate of downward increase of 
electrical conductivity in the layer below 260 km — 
R H Fowler Speculations concerning the o t* and 
7 rays of Ra B, C, 0,1 Replacing the ideal Hertzian 
oscillator m the nucleus used m Miss Swirlos s theory 
by an actual model nuclear quantum mechanical 
system, interacting by Coulomb forces with tho elec 
trons of the outer atom, shows that there is no likeli 
hood of any senous modification of her calculations 
so long aa the dipole moment of the two nuclear states 
concerned in the emission of any y ray does not vanish 
When it does vanish and the nucleus can, practically 
speaking, not radiate this frequency at all, the more 
correct interaction integral of the revised theory still 
does not vanish, but survives, operating ejections of 
the K (etc ) electron as a 0 particle by collision with 
the nuclear particle, when the K electron actually 
enters the nuoleus —R Fort and C N Hinshelwood 
Further investigation on the kinetics of gaseous 
oxidation reactions The substances studied were 
methane, methyl aloohol, and formaldehyde, the two 
latter being intermediate products in the oxidation of 
the former These characteristics of the reactions are 
best explained by assuming a 1 chain ’ mechanism, 
which does not seem to depend upon any particular 
chemical configuration of the reacting molecules, so 
long as the necessary energy is available The part 
played by the walls of the containing vessel dejfends 
No 8186 , VOL 126 ] 


not only on the dimensions of the vessel but also on 
the nature of the surface It seems probable that the 
adsorbed layer of oxygen may play an important part 
m breaking tho chains which reach the wall C N 
Hinshelwood and K Clusius The displaoement by 
ultra violet light of the explosive limit in a chain 
leaction Mixtures of phosphine and oxygen at 
ordinary temperatures react negligibly slowly except 
between two sharply delmed limits of pressure In 
this region explosion occurs the passage from the slow 
reaction to explosion being abrupt Ultra violet light 
of wave length 2600 2800 A diminishes the lower 
pleasure limit Ihia effect is shown to be due to the 
production from the phosphine of a minute amount 
of an activo substance which doos not decay unmedi 
ately when the illumination ceases C D Ellis and 
G H Aston The absolute intensities and internal 
conversion i oefftcionts of the 7 ray s of Ra B and Ra C 
Measurements of the n lativo intensities of the natural 
fi ray groups and thoso libeiuted trom platinum by the 
absorption of the 7 ravs enable the magnitude ot tho 
internal conversion coefficient to be deduced The 
results appear to be incompatible with a radiation 
hypothesis of intomal conversion and indicate some 
other tvjie of coupling botwoen the nucleus and elec 
trouic system The experiments provide a method 
of measuring tho absolute intensities of tho strongei 
7 lays A A Robb On a symmetncal analysis ot 
conioal Older and its relation to time stiaco thoory 
Hie time space geometry of Minkowski and geo 
metrics of larger numbei of dimensions can be built 
up cm a basis of lx fore and uftir relations and con 
gruence can lie defined in purely ordinal teims The 
lmjiortanco of sue h geometries is disguised by the lack 
of symmetry in tho canonical expression foi the square 
of a linear interval It is now shown that analytical 
symmetry may bo introduced by taking as tho 
canonical form not a sum of squares but a sum of 
products —R A Fisher The moments of the dia 
tnbution for normal samples of measures of departure 
from normality iso methods are given foi discussing 
the distribution of the ratios of the symmetric func 
tions *•, k t , obtained from samples from a normal 
distribution to tho powers of k ir of the same degree — 
D H Bingham and N Fakhoury The swolhng of 
charcoal (1) An appaiatus is described by which the 
linear expansion of a charcoal lod can be measured 
simultaneously with the quantity of adsorbed gas 
causing it Expansion scorns to teeult from the 
pressure exerted by the adsoibed molecules at sharp 
re ontrant angles in the surface of the adsorlient The 
expansion caused by the adsorption of a giv en quantity 
of gas increases with the temjioraturo —I Rama- 
kruhna Rao Ihe behaviour of water with change of 
temperature and with addition of elec trolytes as 
studied by the Raman effect With increasing tem 
perature, the band becomes sharper and shifts towards 
the short wave length side due to changes m the 
single H,0, double (H,0), and triple (H t O) % molecules 
Addition of mtno ac id also makes the band narrower 
At high concentrations, two sharp, well resolved bands 
are formed, one attributed to double water molecules 
and the other to hydrates of the acid —E Rudbsrg 
Energy losses of electrons in CO and CO, Character 
istio energy losses suffered by an initially homogeneous 
beam of electrons sent through the gas at low pressures 
were determined The distribution curves for the 
electrons show several well marked maxima, which 
are oharaotenstio of the energy levels of the particular 
land of molecules under investigation In the case of 
carbon monoxide the maxima have been correlated 
with transitions from the normal state of the molecule 
to excited states known from the analysis of band 
spectra belonging to this molecule or to singly ionised 
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cwbon monoxide Where a maximum has been 
attributed to a single electromo state, its position with 
respect to the differentpoasible vibrational levels is 
m accordance with the Franck Condon theory 

Pams 

Academy of Sciences, Oot 13—Georges Perrier 
The Congress and International Exhibition of Photo 
grammetry at Zunoh, September 1930 —P Mtrchal 
Observations concerning parthenogenesis and span 
and ry m Trtchogamma —B Cabrera, W Johner, and 
A Piccard The rate of change of the magnetisation 
coefficient of water with temperature Numerous 
researches on the thermal coefficient of the magnetic 
susceptibility of water have given results varying from 
+ 0 00013 to -0 0016 A rieumd of the methods 
and results is given —S Carrus Hie integration of 
systems of differential equations —Georges Calu- 
gardano A certain system with an infinity of un 
knowns —Gaston Julia Some majorants of the theory 
of functions—R Maset Permanent flow with isolated 
vortices—J Ph Lagrula A development of the equa 
tions of homology, based on the method of depend 
enoee —L Quevron Electrical measuring apparatus 
based on the use of electromagnets experiments on 
the delicacy of moving coil instruments, making use 
of the Bellevue electro magnet This magnet gives 
a field of the order of 30,000 gauss The deviations 
read were proportional to the intensity of the current 
and a displacement of tho spot of light by 1 mm 
corresponded to a current of 4x10* ampere — 
L Goldstein The statistical evaluation of the energy 
of Coulomb interaction m a molecule —Albert 
Portcvin and Pierre Chevenard The explanation of 
the complex phenomena observed during the re 
heating of hyper-tempered steels —Mile Suxanns 
Veil The roicrophotometno study of Laesegang rings 
The Lambert and Chalonge microphotometer with a 
photoelectric cell was used in these measurements 
Hie square roots of the mutual distances of the rings 
are in arithmetical progression—Augustin Boutaric 
and Jean Bouchard The flocculation of feme 
hydrate sola by various oleotrolytes and tho Schultse 
Hardy law I looculation of feme hydroxide sol 
with the alkaline salts of twenty acids gave results 
not m agreement with tho Schultze Hardy rule, 
according to whioh the flocculating power of an electro 
lyte should be almost entirely determined by the 
valency of the active ion —CUment Duval Cobalt 
cobalticarbonate The compound Co[Co(CO,)J has 
been isolated in the form of an olive green powder 
The iodine liberated from a solution of potassium 
iodide shows that all the cobalt is tnvalent ozone 
gives rise to a percarbonato Na[CoC0 4 ] —E Raymond 
The oxidation of benzaldehyde In a quartz tube 
and m the dark, pure dry benzaldehyde is not acted 
upon by pure oxygen Metallic salts copper, silver, 
nickel cobalt, and especially manganese act as 
energetic catalysts promoting the oxidation Stilbene 
and other ethylene derivatives have the opposite 
effect—Charles Dufraiue and Nicolas Druch Be 
searches on the dissociable organic oxides A di 
bromorubrene Irradiated in the preeenoe of air, 
there is rapid decoloration, with the formation of an 
oxydibromorubrene The latter gives off oxygen on 
heating regenerating the dibromombrene The 
introduction of two atoms of bromine into the mole 
oule of rubrene has not affected the fundamental 
pr oper t y of reversible oxidation —Jacques Bourcart 
The stratigraphy of the international zone of Tangier* 
—H Arsandaux The present eruption of Mt Pel6e 
—B Martin-Sans Qsierahty of the presence of 

alkaloids in the Buxacese The preeenoe of alkaloids 
m this order appears to be general, the chemical 


and therapeutio properties of these alkaloids have 
not hitherto been determined —Hervd Harant The 
Chytndmee, parasites of the kidney of JftenioeUo 
appendteulata An attempt at culture 

Lranoun 

Academy of Sciences, Compte* rendu*, No 9, 1980 
—P Lazarev The action of carbonic acid on the 
nervous oentres of the eye Inhaling carbon dioxide 
in complete darkness produces visible effects, m the 
shape of bright dots and knee, which disappear after 
a few seconds , estimations of the adaptation at this 
time show a strong reduction m the sensitiveness of 
the eye This suggests that carbon dioxide affects the 
nervous centres of vision —A Popov A oontnbu 
tion to the fish fauna of the Crimean ooaatal waters of 
the Black Sea The fauna moludea 91 species of fishes 
and is closely allied to the fauna of the Black Sea near 
the Caucasian ooaots, while differing strongly from 
that of the north western part of the Black Sea A 
list of the distribution of fishes by biocoenoses is 
given —E Miram A contribution to the knowledge 
of Transcaspian Orthoptera Description of a new 
genus of crickets, Phtlobothrxwn, forming a new tribe, 
Philobotnm with two species found m the burrows 
of rodents &pertnoph\lop*t* leptadaetylu* and Gerfnllu* 
*p , and of Myrmecophtla oculata, sp n from nests 
of ante, Myrmecoeytte* setipee For var turcomamcus 
hm —P Schmidt The Japanese shark Halaeluru« 
torazame Tanaka A re description of a species 
possessing a highly peculiar structure of the male 
deeper* whioh are provided with about a hundred 
hooks enabling the malo to hold the female during 
copulation —S Nathanson Movements of the 
mathematical pendulum m the uniformly variable 
field of terrestrial gravity Weighing on balance- 
scales Theoretical considerations on the accuracy of 
weighing 

Gomptes rendu*. No 10, 1980—F Loswinson- 
Lessing New experimental investigations on the 
permanent magnetisation of rocks on heatmg A 
rock (liparo dacite) from Piatigorsk manifested a 
feeble capacity for magnetisation with the critical 
point at 600° 600° C, while in the case of basaltic 
rooks it was at 800° —D Baliankin Furnace scoria 
on the Kola Peninsula and Novaya Zemlya A piece 
of scoria found on the coast of Novaya Zemlya proved 
to be, according to its composition, of English origin 
from the Cleveland area Another pieoe, found at 
the Kola Peninsula, came from Pennsylvanian fur 
naces In both cases it appears that the pieces were 
carried by the Gulf Stream —S Cernov The Far 
Eastern and Chinese tortoises of the genus Amyda 
A teJUegeh Br and A tnaaeki Br are only young 
forms of A *tnensu Wieg—A K Mordvilko The 
origin of the hetercecy m plant lice An analysis of 
some particular oases of tho change of hosts m 
Aphids 

Syxjnxy 

Royal Society of New South Wales, Sept 3 —Rev 
R T Wede The fossil fishes of the Australian 
Mesozoic rooks The different groups are dealt with 
in detail and the information brought up to date, 
the various horizons from which fossil fish nave been 
found are referred to and full lists of fossils given for 
each locality Evidenoe is produced to show that 
those fossil fish from the St Peter’s quarry, Sydney, 
previously thought to be of Permian or even Carbon! 
ferous age, are really of Tnassio age A detailed 
deeonptton is given of the foul fish from a new 
locality at Brookvale, near Manly, New South 
Wales 
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Administration and Research in India 

HATEVLR may be the outcome m the 
immediate future of the political situation 
in India and however it may be affected by the 
Round Table Conference now sitting in London 
it must be re mem lx rod that pledges have been 
given which would result in the extreme of tho 
effective power of governn t nt passing m an mcroaB 
mg degree into the hands of the Indian people 
This is not the place even if it wore not too late, 
to enter into argument as to the wisdom of the 
course that has been adopt* d in handling Indian 
affairs it is the outcome of a policy which was 
nutiated long ago Enlightened according to the 
ideas of its dav that policv nevertheless faded to 
appreciate the essential quality of the problem 
and the conditions which governed its solution 

Under our dominion in India tho administrative 
executive and judicial functions were long Bolely 
m the hands of British officials Ill the native 
States with princely rulers native institutions 
functioned under the supervision of a British 
political office r whose duty it w as in case of need 
to exnrcisi a firm if tactful restraining influence 
over the head of the State In both cases control 
was vested in men trained in the traditions of a 
great service men who looked for no material 
gam from the position they held Nevertheless, 
however sympathetically exercised this control 
was an alien control the control of a foreign 
aristocracy in a conquered land—a condition with 
which India had been familiar from her earliest 
histone times 

With the spread of humamtanan and democratic 
ideals in the nineteenth ctntury as the Empire 
expanded there grew up the conception of a 
tutelage of the backward races by the white man 
To some this meant no moro than the preservation 
of the Pax Bntannua and an autocratic if just 
and benevolent rule which eliminated the moro 
objectionable features of native custom but on 
tho whole left it very much where it was The line 
of demarcation between the ruler and the ruled 
was rigorously observed This was on the whole, 
tho point of view of Mr Rudy aril Kipling and on 
broad lmea that of tho Tnduui civilian It did not 
preclude and indeed more often than not was 
accompanied by a very considerable understanding 
of native customs and ways of thought as well as 
appreciation of their bearing upon the problems of 
government 

On the other hand a more widely held, if perhaps 
less well informed, opinion regarded it as incumben t 
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upon the white man to raiae the status of the 
native m the scale of civilisation and to train him 
to a point at which he would be capable of taking 
a part in the cmo life and government of his 
country However this aim is to be regarded as 
an ideal, there can be no two opinions, in the light 
of experience, as to the means adopted for its 
attainment The end m view was to be attained 
by education—education, that is, on the European 
model—and a share in representative institutions 
when the time was npe and the native had reached 
the necessary standard of civic responsibility 
Hence we find the children of West Africa on their 
way to this desirable goal reciting in English lists 
of the capes and rivers of Great Britain 1 
Tn India the opportunity was readily grasped by 
certain classes of the population Converts—too 

often solely ad hoc —thronged the missionary 
schools universities, with curricula framed on 
English lines flourished in the various provinces 
and Indians were admitted to the Civil Service, 
the Bar, and the Bench Gradually representation 
was introduced m the local and central councils, 
though tempered by an official British element 
India for the Indians then became the cry of 
the political agitator Home Rule was admitted 
as a not unreasonable claim 
The peculiar conditions of India have served to 
disguise the fact, which soon became apparent m 
dealing with the backward races m our other 
dependencies, that training upon European lines 
and through institutions other than those of the 
people themselves was not suited to their needs 
India has a civilisation of her own with a long 
history behind it For centuries her culture has 
attained high development on its own lines in the 
arts, m literature, m philosophy and even m a 
science of its kind Those of the Indian peoples to 
whom this culture was native were intellectual, 
intelligent, and of a singular flexibility of mind 
They rapidly assimilated European ideals and 
methods of education, at least superficially Their 
success m law, m medicine, and m some branches 
of science has been conspicuous both m their own 
universities and in those of Europe 
The undoubted intellectual ability and adapt 
ability of a certain section of the population and 
the clamour of agitators who loudly proclaim their 
hostility to a * foreign ’ rule have led many into 
thinking not only that India is capable of self 
government, but also that Indian rule for India 
will bring peace and an abeenoe of friction m the 
work of administration In truth, all that will 
have been done will be to take the administration 
No. 8186, Vol 126] 


from one race and hand it over to another which 
will not necessarily stand in muoh closer relation 
to the population of its jurisdiction than the 
European The educated Indian in number 
represents an exceedingly small percentage of the 
total population 

The problem of the government of India, the 
real India, remains unchanged India is stall not 
one, but many The lack of unity arising from 
differences of caste and of race will still be there 
The multiplicity of creeds will persist, even though 
Hinduism may seek by the imposition of an offioial 
pantheon and a common name to mark off its 
millions, with their varied beliefs and their looal 
god lings, from Mohammedan and Para The 
customs and modes of thought of the peasant 
population, the wild tribes, the hill men, the nomads, 
and the outcasts may well be as strange to the 
educated Indian as they are to the English civilian 
fresh from his university In the reoent examina 
tion for the Indian Civil Servioe, it would appear 
that of the twenty four successful candidates from 
all parts of India the big majority were Hindus 
In a oountry so vast as India and varying so 
profoundly in o us tom and sentiment, in what 
respect does any one of these when outside his 
own district his own race and his own creed 
hold the advantage over the English civilian I 
Differences of caste of race, of religion, and of 
culture will still have to be bridged Sympathy 
informed by knowledge will be no less an essential 
of good and efficient rule 

The mass of the Indian peoples is indifferent to 
politics its vital interests are moulded by its 
religious beliefs Whatever may be the form ot 
constitution ultimately adopted, in the last resort 
its efficiency, in view of the peculiar character of 
Indian conditions, will rest on the relations of the 
district official with the people under his j unsdiotion 
It should be unnecessary to labour the point that 
this depends upon an intimate knowledge of racial 
character and religious and social customs This 
goes deeper than the broad distinction between 
Mohammedan and Hindu, or even the major 
differences within the latter group 

It has frequently been pointed out that the 
intimate knowledge such as is here held neoessary 
demands intensive study In the records of the 
Indian oensus, w the pages of Risley, of Crooke, 
and of the many others who have written on the 
customs and beliefs of the peoples of India, is 
much invaluable material to form the groundwork 
of such study , but none would deny that in the 
collection of information bearing on the ethnology 
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and culture of the Indian peoples much still 
remains to be done Whatever change may be 
brought about in the government of India, this 
work should be continued 

'there can be no question that the Indian urn 
vermty will have an increasingly important charge 
in the future of the country With it will he a 
great part in educating the administrator and in 
preparing him for the performance of his function 
m the government of his country In the past 
it must be admitted, the curricula of the universi 
ties have m too great a degree looked to western 
culture for inspiration It is true they have not 
neglected Indian studies, but even in those, 
especially m earlier days they have fostered the 
literary and speculative bias of the native of India 
and especially of the native of Bengal In Indian 
studies, literary and textual criticism of the Indian 
classics, philosophy, epigraphy, and the study of 
literary historical sources have prevailed to the 
almost entire exclusion of the problems and con 
ditions of the living India 

In another oolumn we refer to the records of 
research which have been earned out at the Uni 
versity of Allahabad in recent years It is there 
pointed out that great stress is now laid on research 
m university work These records indicate the 
importance which, to day, is attached to practical 
work in the natural sciences On the other hand, in 
the more specifically Indian side of the work research 
is almost exclusively literary Without m any way 
attempting to minimise the importance of these 
studies m their bearing upon the history and 
culture of India, it is permissible to suggest that 
the universities have a great field for research at 
their doors The ethnology, the social anthro 
pology, and the economics of the Indian peoples 
are matters of vital importance which call for 
investigation These are fields to which the 
natives of India themselves have paid too little 
attention Among them it is true there are a few 
now living who have earned a world wide reputa 
tion by their devotion to anthropological studies 
of some whose activities have recently turned in 
this direction it would not be too harsh to say 
that their theories have been coloured by their 
political prepossessions In view of the practical 
importance of these studies for the future good 
government of India, the universities would do 
well to enoourage research in the laboratory and 
in the field Incidentally, by so doing they would 
effect a valuable and much needed contribution to 
the advancement of anthropological knowledge at 
large f 
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Phyacs and Reality 

The Mysterious Universe By bir James Jeans 
Pp ix+ 154+2 plates (Cambridge At the 
University Press, 1030) 3s 6d net 

HY do we call the universe mysterious ? Is 
it because we know so much about it or so 
little J The impression left by Sir James Jeans a 
fascinating book is that it is because the interpret* 
tion given appears more fantastic than that which 
is interpreted Perhaps the only true mystery is 
one which is not destroyed by solution 
We exist as the result of an acoident to the son 
some 2000 million years ago The stage thus being 
set, the actors unacoountably appeared and began 
to interrogate their surroundings To primitive 
man simple things were obviously regular, while 
complex things were apparently capricious Capnoe 
was more impressive than monotony and the 
universe was thought of as anthropomorphic As 
time passed more attentive observation caused a 
continuous transfer of phenomena from the cate 
gory of caprice to that of regularity, and the 
universe was accordingly reinterpreted as a machine 
In these last days the machine has broken down, 
and left a thought form which ib the present 
physical conception of the ultimate nature of the 
world and appears to bring us back to capnoe, 
reehnatoned indeterminacy , as the original 

source of events 

Such is the panorama of scientific history whioh 
Sir James Jeans shows ns With a wealth of apt 
illustration he traces its course, showing m detail 
how the relativity and quantum theories have led 
up to the present position, and in conclusion de- 
senbea his philosophy of the universe as a thought 
m the mind of a controlling mathematician who 
has no perceptible emotion morality, or aesthetic 
appreciation 

It is admirably done Despite a few infelicities 
—the result apparently of undue haste—we know 
of only one book on the same themes which deserves 
comparison with it It is difficult to conceive of a 
more excellent account of the recent developments 
of physios for the general reader Most readers, 
however will be chiefly interested in the summing 
up, and this we find not so admirable Sir James’s 
review of mankind s successive attitudes towards 
the umverse is too summary to include transition 
stages and one of these seems to us, m view of 
recent developments, to be of the greatest signifi¬ 
cance Let us try to indicate it by presenting two 
different points of view taken m scientific work 
and thought 
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The intellectual habit of the Middle Ages was one 
of brilliant but unbndled ratiocination baaed on 
arbitrary elementa of thought The battle which, 
in the seventeenth century, was fought and ap 
parent] y won by the pioneers of modem science 
was for the exclusion from philosophy of all data 
which were not directly derived from observation 
Galileo and Newton regarded with a not unnatural 
horror the introduction of hypotheses to correlate 
observations, and with as much consistency as is 
possible to human lieings they preached and prac 
tised a philosophy from which hypothetical causes 
of phenomena were rigorously excluded 

Time passed, and the scientific description of 
Nature on the now principles went steadily on 
But one momentous day something new occurred 
The little imp which is always ready to suggest 
unorthodox devices to the eager investigator 
whispered m someone s ear You want to 
correlate observations unconfused by arbitrary 
ideas based on imagination or dead authority « 
Very good , but the refusal to be dominated by 
imaginary notions does not require you to abstain 
from leading them in chains Why not invent 
existences—call them ‘ parameters ’ if you like, as 
the mathematicians do—to serve as connecting 
links between observed phenomena * You may 
find that one or two such existences will suffice to 
correlate whole masses of observations which other 
wise would remain independent and disconnected, 
and lead to the discovery of who knows how many 
new phenomena You will have sacrificed no 
principles and betrayed no trust ’ So it was done 
Atoms and an ether were conjured up, and all went 
as the imp had said, with a success mdeed far 
beyond his boldest insinuations These concep 
tions in turn gave place to electrons, protons, 
photons, probability waves, and what not, as the 
attack grew more broathless, until to dav the most 
widely diverse of Nature s secrete, in the heavens 
or under the sea, are strung together by a few 
‘ quantum numbers 

It is all very wonderful, but in the meantime 
what has happened 7 Just what has occurred so 
often before the creature has taken control of the 
oreator The conceptual scheme of physics is no 
longer merely an instrument by which observations 
are correlated it is the reality behind pheno 
mens ’—or rather our nearest approach to the 
reality, for the scheme is not yet complete So 
that, to reach reality, we have to strip experience 
of everything that can be seen and felt and enjoyed, 
until we come down to the inexpressible thought 
essenoe of a hypothetical skeleton 
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That, however, is not the worst Not only must 
phenomena hide their diminished heads, but, also, 
the\ are not allowed even m obsounty to wear their 
own expression We observe a determinism m the 
physical world The scheme requires that it is a 
statistical determinism , therefore it is not deter¬ 
minism We observe that Nature proceeds by laws 
The scheme requires that they are laws of chanoe, 
therefore they are not laws Sir James Jeans does 
not finally commit himself to this view, but that 
appears to be only because ho is not yet convinced 
that the behaviour of electrons will not later turn 
out to be determined The one thing which 
emerges clearly from all this, is that, if these ideas 
are generally adopted, the spoils of victory have 
passed from Galileo to the Aristotelians Galileo 
will not have suffered m vain, it is true, for three 
centuries have acknowledged his triumph but the 
future will belong to his enemies 

Let us make our position dear We do not wish 
to exclude hypotheses from science—that would 
be absurd at this time of day—but they must not 
be allowed to usurp a position to which they have 
no title Their function is to facilitate the correla¬ 
tion of phenomena, not to pose as the sole prophets 
of God Science cannot remain bound by re 
stnctions which m the stress of battle the seven 
teenth century pioneers felt bound to impose It 
must move, but it should move forwards and 
not backwards We do not want the problem 
picture m next year s Academy to represent the 
triumphant Aristotelians raising over the prostrate 
body of Galileo a banner bearing the inscrip¬ 
tion, The Reahtv behind phenomena is Pure 
Thought’ Rather would we see the seed which- 
Galileo planted blossoming into a tree, rich beyond 
his conception indeed, but still bearing seeds of its 
own kind 

We can follow Sir James Jeans through the maze 
of present day physics, and do so gladly, charmed 
by the facile mastery of his exposition, whioh is so 
obviously the child of clarity and depth of thought 
But when he attempts to discuss the status of 
physical conceptions m the world of realities, in an 
■utterance which will be accepted as the authentic 
voice of scienoe by thousands who seek guidance in 
matters of philosophy and religion, we feel strongly 
that he is darkening counsel, not by words without 
knowledge, but, muoh more dangerously, by know¬ 
ledge without equivalent balanoe of judgment 
Physics has much to say at the present time , there 
is no need for it to speak for other departments of 
thought and feeling as well 

Herbert Dingus 
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Lavoisier and the Study of Combustion. 
The Eighteenth Century Revolution »n Science — 
The First Phase By Dr Andrew Norman 
Meldrum Pp vu+60 (London, Now York 
and Toronto Longmans, Green and Co , Ltd , 
nd) 4s 6d 

WENTY FIVE years ago the author of this 
book plaoed chemical teachers and students 
under a lasting debt by the publication of an essay 
on “ Avogadro and Dalton ”—a very careful his 
toncal and critical discussion of the standing m 
chemistry of their hypothesis Incidentally it was 
shown that many inaccurate statements on the sub¬ 
ject were current at the time m the literature pre¬ 
sented to students of chemistry, and a real service 
was done by putting matters m a clear light 
Dr Meldrum now reappears, handling in the 
same thorough way a topic of no less interest to 
students of chemical history—the work of Lavoisier 
during the four years 1772-75 These years he 
calls “ the first phase ” of the revolution effected 
by Lavoisier, for they culminated in his realisation 
of the individuality of oxygen, of its place in the 
atmosphere, and of the part it plays in processes 
of calculation and combustion This is, of course, 
one of the turning points of chemical history that 
no teacher or student can disregard It also marks 
a region where there has been strife on matters of 
credit and conduct, with the importation at times 
of uncomfortable patriotic fervour, and it is one 
where there was good occasion for Dr Meldrum to 
exercise his powers of elucidation 

The book is based mainly on an intensive study 
of (1) Lavoisier’s Memoirs and Journals (so far as 
the Journals are accessible through Berthelot’s 
“ La Revolution ohimique—Lavoisier ”) and (2) 
Bayen's and Priestley's publications The result is a 
historical analysis of great interest and value, which 
gives the feeling that the author, with a mind 
sternly braced against the aocess of prejudice, has 
got down as deeply into the facts as available 
materials allow Until the Lavoisier correspondence 
is published, it does not seem likely that we shall 
get more light on the subjeot 
What Dr Meldrum has done is to trace out with 
minute care the oourse of Lavoisier’s thought, 
experimental work, and publications from the time 
(1772) when he was seised with the idea that was 
thenceforth to dominate him In the sealed note 
deposited with the Pans Academy of Scienoee m 
November 1778, Lavoisier records his observation 
of the increase of weight during the oombustion of 
sulphur and phosphorus and the fixation of* “ an 
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immense quantity of air ” He believes that the 
same will be found to apply generally to processes 
of combustion and calculation The discovery he 
describes as ‘ appearing to me one of the most 
interesting of those which have been made since 
the time of Stahl ” How Lavoisier had oome to 
begin his experiments Dr Meldrum has found no 
indisputable evidence He does not mention the 
view, taken by M Le Chateher that Lavoisier 
was turned to the study of combustion by having 
oompeted m 1766 for an Academy prize on the 
subjeot of street lighting Whatever may have 
been the stimulus, it is clear the Lavoisier con¬ 
ception of the fixation of air as the general cause 
of the increase of weight in oombustion processes 
flashed into his mind and beoame a fixed light that 
no embarrassments from experiment, no errors in 
deduction, no hostile criticism oould dim 

Dr Meldrum emphasises again and again the 
importance of recognising this, in following the 
oourse of Lavoisier’s work and in trying to under 
stand his relation to those who had been working 
or were working m the same held Though at a 
later date, writing to Joseph Black, he describee 
himself as having been accustomed to regard Black 
as his master, there seems no reason to doubt that 
when Lavoisier made his initial discovery he was 
unaware of the work of Black, and that he shared 
abundantly the confusion of mind about gases 
and the gaseous state that then prevailed and 
was likely to continue as long as phlogiston held 
the field Lavoisier comments on the conspicu¬ 
ous negleot m France of the study of gases His 
realisation of the possibility of following processes 
of gas absorption and gas emission during chemical 
changes by use of the balance now gave him a 
fixed principle When he surveyed the existing 
reoords he found only ‘ separate pieces of a great 
chain ” “ These authors ”, he says, “ have joined 

only some links of the chain ” 

In a memorandum, which Dr Meldrum gives 
good reason for dating February 1773, Lavoisier 
enlarged upon his new ideas and the prospects of 
discovery whioh they opened " The Memoran¬ 
dum ”, says Dr Meldrum, ‘ has a noto of exalta¬ 
tion and even of inspiration Nothing like it oan 
be found m Hales, Black, Cavendish, Priestley, 
Scheele ” It may be judged from this how far our 
author is from any tendency to under estimate 
Lavoisier 

Following upon these preliminaries, we are taken 
through the record of Lavoisier’s progress as de¬ 
tailed in the “ Opuscules physiques et ohimiquee ”, 
published in January 1774. This part of Dr. 

xl 
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Meldrum s book shows him at his best and it may 
be strongly commended to those who are concerned 
with the teaching of the history of science where 
the chief difficulty is to get students to onent them 
selves into the conditions of a past age and the 
state of earlier thought The mere reading of the 
old masterpieces such as are published in the 
admirable senes of the Alembic Club does not 
suffice to free the mind from astonishment that 
great men should have been so slow to find the 
way that now seems so plain and to have made mis 
takes that now appear so gross Nothing perhaps 
fortunately is likely to make the student believe 
that the same sort of thing is happening with the 
great men of to day but the discussion c f I avoisier s 
progress as elucidated by Dr Meldrum is as 
illuminating an example as could be desired of the 
historian s art applied to scientific discovery 
The concluding chapter of the book is entitled 
Ihe Fffective Discoveiy of Oxygen and here 
the author is c< mpolled to enter upon the ground 
where so much controversy has taken place on 
matters of conduct We say that Dr Meldrum 
has beon compelled to enter upon this ground 
because it should be clearly understood that the 
purpose of the book is not controversial It is to 
record the history m detail of the first phase of 
Lavoisier s work—that on combustion— which 
led to a revolution in chemistry and even in science 
but this necessarily involves particularities relating 
to the discovery of oxygen 

Dr Meldrum says in the preface that he presents 
fresh conclusions on this subject rhis does not 
seem to be quite the right expression for his 
conclusions are in essence those which have 
been reached by others What Dr Meldrum does 
that is fresh is to exhibit in clear detail the course 
of thought of Priestley and Lavoisier and to show 
exactly how Pneetley s work helped Lavoisier out 
of his difficulties 

It is perhaps too muoh to expect that the book 
will not be challenged upon its accuracy m some 
details and possibly upon some of its conclusions 
but we may surely hope that it will not hurt any 
susceptibilities On the contrary it gives a faithful 
picture of the times and of the oonfuaion of thought 
on matters that are to day the schoolboy s elements 
of chemical knowledge It shows how easily both 
discoveries and mistakes of capital importance 
could be disregarded by the participants and how 
far the true history of the modem doctrine of 
combustion is from being a simple tale that he who 
rkins may mad or one where he can easily apportion 
praise og blame A Smithxlls 
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High Voltage Cables 

(1) Htgh Voltage Cables Theory and Practice of 
their Design and Operation By P Dunsheath 
(Hie Specialists Senes) Pp xu + 161 (Lon 
don Sir Isaac Pitman and Sons Ltd 1020) 
10« Qd net 

(2) High Voltage Cables By L Emanueli Pp 
vu +107 + 9 plates (London Chapman and 
Hall Ltd 1020 ) 8s 6d net 

(1) TT seems quite certain that there will be a great 
A demand for high voltage oable for many 
years to come In 1924 the consumption of electno 
energy per head of the population in Great Bntam 
was 100 units To day it is more than 160 units 
and it is highly probable that by 1040 it will be 
three times as large The saturation point is » 
long way off and the effect of reducing the number 
of the supply stations and increasing their size will 
be to raise continually the pressure of transmission 
The demand for high pressure cables therefore will 
go on increasing 

In the book under review the author first deals 
with the economic factors that have to be taken 
into account in high voltage transmission He 
next discusses the properties of the insulating 
materials used m the cables The question of how 
the dielectric withstands the electno stress applied 
to it is still uncertain but there is no uncertainty 
about the effect of mtersheaths m raising the 
factor of safety of cables The chapter on belted 
screened and 8 L cables will be very helpful to 
students as these types of oable are not yet de 
•onbed in the ordinary text books There is abo a 
useful chapter on the current rating of cables and 
the stability of their dielectrics The thermal 
resistivity of a di electno is defined as the difference 
of degrees Centigrade required to be maintained 
between the opposite faoes of a centimetre cube of 
the material so that an amount of heat equivalent 
to an eleotnoal watt may be transferred oontmu 
ously across the cube This definition or something 
like it is frequently used by engineering physicists 
but it seems to us very clumsy and indefinite 
Teachers will doubtless improve it We prefer 
Founer s definition This book ib to be commended 
(2) L Emanueli u the chief engineer of the 
Pirelh Cable Works in Italy and he is well known 
as one of the leading experts on high voltage cables 
He has continued the exoeDent work dime by 
Jona one of his predecessors At the Milan 
Exhibition so far back at 1006 Jona exhibited 
oable which had successfully withstood a pressure 
of 160 000 volts for an hoar 
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The author in this book points out that the 
presence of gaseous films and pockets in the di 
electno is a frequent cause of breakdown in cables 
The presence of highly ionised gas m the small 
cavities causes distortion of the electrostatio field 
and a tangential stress is produoed above the sur 
faces of the paper strips At high stresses gases 
can migrate through the paper sheets under the 
action of the ionic bombardment Thus an ionised 
path is built up in the direction of the conducting 
path and breakdown will ultimately result In the 
United States there are oil filled cables operating 
at 132 000 volts There is a central duct in the 
cable whioh is filled with oil There are expen 
mental cables also operating at very high pressures 
in Germany England and Italy In Italy an oil 
filled cable has been operating for a year at 70 000 
volts This book will be of interest to cable 
engineers 


Our Bookshelf 

Der adsorbierende Bodenkomplex und die adsor 
bierten Bodenkationen als Orundlage der gene.tischen 
Bodenklassifikation Von Prof K K Gedroiz 
Nach der 2 Auflago dee Originals aus dem Rus 
sischen libersetzt von H Kuron (Sonderausgabe 
aus den Kolloidchemischen Beiheften herausgege 
ben von Prof Dr Wo Ostwald ) Pp viu+112 
(Dresden und Leipzig Theodor Steinkopff 
1020 ) 5 gold marks 

Thh translation from Russian into English of a 
senes of pioneering papers by K K Gedroiz was in 
a large measure responsible for focusing attention 
on the importance of the cation exchange process 
and the oolloidal complex m the interpretation of 
the properties of soils A German translation has 
now appeared of an important paper m which 
Gedroiz surveys the more recent work especially in 
the US Bureau of Soils the Sudan and Russia on 
the composition and properties of the inorganic 
oolloidal matter of soils and then attempts to build 
up a system of soil classification based on the 
chemical composition of the adsorbing complex In 
the present stage of our ignoranoe of the nature of 
the soil organic matter Gedroiz restricts himself to 
the inorganic colloidal matter He raises doubts as 
to the wisdom of the present tendency to identify 
tins colloidal matter with the clay of mechanical 
analyses and would prefer to use 0 25/* as the 
u|ij 3 er limit for partiole sue of colloidal clay instead 

After discussing the exchangeable bases respon 
able for the development of ohemozem (or saline) 
and solontschak ana solo nets (or alkaline) soil types 
Prof Gedroiz proposes a method erf distinguishing 
between the acid unsaturated podsol soil and those 
add sokida soils derived by breaking down of alkali 
soils The so called amorphous akoa soluble in 
50 per oent potakrium at 100° is greater m the splodi 
than in the podsol 
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Nature Rambles an Introduction to Country Lore 
By Fdward Step (The Come with Me 
Books) Winter to Sprtng Pp vii + 152 + 31 
plates Spring to Summer Pp vm + 152+31 
plates Summer to Autumn Pp vm + 152+31 
plates Autumn to Winter Pp vm + 152+31 
plates (I ondon and New York Frederick 
WameandCo ltd 1930 ) 2a bd net each 
This collection of four volumes divided as their 
titles suggest into the four natural seasons fulfil one 
object m making fascinating reading The author 
is also to be congratulated on the many splendid 
illustrations and especially the photographs Apart 
from this the utility of the book is questionable 
hrom an academic point of view it is practically 
useless Besides a real lover of Nature would 
prefer to study her along his own lines rather than 
along those set out by another A guide is useful 
but this book can scarcely be recommended as 
such Placing observations of this typo on an 
ecological basis demands the consideration of 
causal relationships between habit and habitat 
To know the external morphology of a marsh 
mangold and to be able to name it on sight is not 
so useful as to try to find out why it invariably 
grows in water logged soils The author must 
plead guilty to omitting this important branch of 
Nature study 

However the book justifies itself in that it will 
take the town dweller out into the country side with 
out even leaving hw armchair but he who finds it 
possible would be well advised to get hold of a good 
flora and fauna and tramp the country himself 

Old Age the Major Involution the Physiology and 
Pathology of the Aging Process By Prof Aldred 
Scott Warthin Pp xvi +199 (II plates) (Lon 
don Constable and Co Ltd 1929) 15* net 
Two years ago Dr Warthin professor of pathology 
in the University of Michigan delivered a lecture 
before the New York Academy of Medicine on the 
subject of old age and the aging process The 
lecture attracted so much attention that Dr 
Warthin was induced to extend it into the form of 
this most interesting monograph 
The curve of the individual human life he says, 
shows an asoending portion the period of growth 
or evolution its apex a relatively short plateau of 
maturity and the descending portion the period 
of retrogression or involution The involution pro 
cesses he oontends are essentially physiological m 
nature and old age is to be considered as a normal 
involution and not as a pathological process He 
argues his case as a scientific man addressing scien 
two men But he doee not disguise his hostility to 
modem futilities of life-extension of the individual 
to extreme limits and of posable rejuvenation , and 
his hope that on such a scientific foundation as he 
lays there may be built a working philosophy of life 
We have given a bare indication of the oontent* 
of a book whioh is replete with interest even to the 
non medical reader* The descriptions of the sue 
oessrve stages of human life, down to and including 
senesoenoe and actual old age, are of value apart 
front the mam purpose of the book 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
oan he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natob® No notice is taken 
of anonymous communications ] 

The Ether and Relativity 
Th* remarkably eloquent Bode Lecture and sub 
eequent small book on The Mysterious Universe ’ , 
m which Sir James Jeans seeks to envisage the trend 
of modem physios m a philosophical direction, will, as 
is said m the News and Views columns on page 731 
of Nattjrb of Nov 8, awaken muoh thought and 
some disagreement a result which the conclusion of 
his preface seems to desire Certainly he does not 
scruple to press his conclusions with the utmost bold 
ness wherever they apply, and to display their bearing 
in many surprising directions The fact that his oon 
tcntions about modem physios go far m a direction 
wluoh specially appeals to me makes me the more 
critical of what Beam their weak points, and a friendly 
reference may be made to a few places where I join 
issue with him He is not an easy person to disagree 
with, for his knowledge is profound , but one point 
concerns the meaning and existence of an ether 

As a standard of rest the ether has failed to give 
any sign, and no experiment made to determine 
absolute motion has yielded any result exoept Kero 
This has been spoken of as a conspiracy, but it may 
be due to extreme uniformity , it would follow if one 
and the same perfect substance fulfilled all the func 
turns, while capable of only one speed of transmission, 
so that differentiation became impossible I claim 
that the suggestion is not abeenoe of qualities but 
perfection We have had no previous acquaintance 
with a medium that was faultily faultless, icily 
regular, splendidly null , and we are disooncerted , 
so that (m 1908) we postulate the dictum ' Nature 
is such that it is impossible to determine absolute 
motion by any experiment whatever ’, and are 
tempted to say that any space filling medium is 
imaginary 

Sir James Jeans, in his animadversions on the ether 
of spaoe as a figment of the i m a g i n ation, quotes with 
approval a sentence of mine in which I may seem to 
have given away too muoh in the effort to secure a 
land of general agreement The sentence quoted runs 
thus 

‘ Tho ether m its various forms of oneigy dominates 
modem physics, though many prefer to avoid the 
term ether ’ because of its nineteenth century asaooia 
turns, and use the term ‘ apace The term used does 
not matter much 
Jeans’s oomment is 

Clearly if it is a matter of indifference whether 
we speak of the ether or of spaoe, of the exutenoe 
or non existence of tbs ether, then even its most 
ardent devotees oannot claim muoh objective reality 
for it 

Thu use of my admission seems to oon tain a land 
of unfairness In one of Bernard Shaw’s plays, a 
Roman captain, reasoning with a Christian captive 
about her prospective martyrdom for not throwing 
incense on the ail tar of a heathen god, says, m answer 
to the plea that she could not sacrifice to false gods 
“ Sacrifice then to the true God What does his 
name matter T We call him Jupiter The Greeks call 
him Zeus Call him what you will as you drop the 
wins"— on the altar flams He will n"—■ imJ ” 
That might be quoted as if it were atheism, but it 
tnigHnlso be understood as representing a high faith 
W0.3186.V0I, 126] 


I wonder that the Christian depicted m the play was 
able to withstand the argument 

So when I say that for the sake of peace and agree 
ment I am willing to call the ether * space ’, or that 
the name does not matter, I am not implying any 
disbelief m it, but rather a secure faith whioh rises 
above questions of nomenclature The fact is 1 am 
instinctively unwilling or unable to go all the way 
with Jeans, and to think that nothing exists but 
mathematical abstractions The old idea of some 
kind of a mechanical explanation still has its hold 
upon me I have abandoned the old material ether 
of Lord Kelvin and the nineteenth oentury, m favour 
of some hydrodynamio or other perfect mechanism 
at present unknown I want a medium with physical 
properties whioh oan in due time be ascertained and 
comprehended I do not suppose that it oan be oon 
stituted of any land of matter, or expounded m terms 
of engineering, and yet I still am unwilling to leave 
it as a mere abstraction, without properties that oan 
be ascertained , and those properties I at present 
seek m terras of something physical, responsible for 
all the activities that have been found existing in 
space I am unwilling to shut the door on future 
discovery, and say that we deal with nothing but 
abstractions 

Sir James Jeans eloquently contends that the uni 
verse is more like a “ thought ’ than anything else, 
a product of some mind I have no quarrel whatever 
with that, but what we know about thought suggests 
that it requires some physical mechanism to express 
itself , and that physical though immaterial meohan 
ism is what I seek to understand 

There is one deep seated contention in which I find 
myself totally differing from Sir James Jeans, when 
he says that the theory of relativity not only enables 
spaoe and time to be unified and treated together in 
equations and diagrams, but also when he virtually 
implies that time really is one of the dimensions 
of space This doubtless was the contention of 
Minkowsky, who went so far as to say that “ spaoe 
and tune separately have vanished into the merest 
shadows and only a sort of combination of the two 
preserves any reality ’ But it is not m aooord with 
sense or experience to treat time as an actual dimen 
sion of space In the sentence in which Jeans specific 
ally adopts this unification, on page 110, he virtually 
renders it nugatory by introducing J - I as a neoes 
sary factor , having previously taken the velocity of 
light to be unity To turn time into space really 
requires that time shall be multiplied by some velocity 
and by -1 This is what the four dimensional 
mathematicians do, though they did it so long ago 
that they may have half forgotten It is not f, but 
tof, that is their fourth dimension With that I have 
no sort of quarrel It is equivalent to saying that 
tune is time sod not spaoe, that it oan be merged 
with spaoe in an equation, but that it is always kept 
separate from space, and oan be disseoted out at the 
end, for directly the » is removed it reappears as 
tune The */-1 secures it from admixture or oon* 
fusion 

Jeans treats this unification of tune with spaoe as 
an essential part of the theory of relativity It seems 
to me accidental and rubai diary, a practical device 
rather than a fundamental theory As to taking the 
velocity of light aa unity, that w another shorthand 
devioe, only dangerous if it is forgotten, for nesthcr 
ingenuity nor habit oan really turn a velocity into a 
pure number I am willing to grant that aa absolute 
velocity exists, and that spaoe is affected by it, but 
that very affection makes spaoe something mors than 
geometrical Spaoe is thereby endowed with a physical 
quality 

One way of pouring discredit on the ether is to 
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speak of many ethers, and Jeans goes on to speak of 
an ether as belonging to each of us, which is indeed 
nonsense He elaborates this absurdity on page 104, 
likening it to the carrying in a shower of ram, not 
indeed each his own umbrella, but our own rainbow 
All concrete things, in Jeans’s philosophy, seem to 
vanish in a maae of abstractions Even the waves of 
which everything is supposed to consist are thought 
of as abstractions before he has finished, though he 
has to admit that, as shown on Plate 2, page 42, they 
are real enough to be photographed Needless to say, 
many of his illustrations are helpful, for example, us 
illustration of the welding together of different dimen¬ 
sions on page 99 Also his parable of the winding 
nver, on page 147, though the moral is that an 
explorer ought not to be too confident about the 
direction m whioh the river is flowing, merely because 
it happens to be trending in one direction during his 
particular epoch The book is full of happy ana in 
teresting applications and illustrations and through 
out is absorbingly interesting 

In so far as Jeans exhibits the tendency of modem 
physios m an idealistic direction, I have naturally no 
ouarrel and welcome his support Only 1 do not feel 
that his contention, that a mathematician alone can 
hope to understand the universe is one that will stand 
scrutiny or substantiate itself An artist might make 
another claim That the Divme Mind can deal with 
abstractions moie fully than any mathematician may 
be granted, but an Infinite Being has no limitations 
His dealing with the abstract does not prevent Him 
also dealing with concrete realities, or cause Him to 
abstain from attention to the utmost minuti<e The 
abaenoo of causation now postulated for the atoms 
and electrons, because we can only deal with them 
with any exactness m a statistical manner, is a sign 
of human limitation, and is not to be thought of as 
anything ultimate The ‘ principle of uncertainty ’ 
is not a thing to pride ourselves on, exoept as a true 
representation of the present state of our knowledge 
The fact that the quantum h enters into it, means 
that there is more to be discovered The Divine 
Artificer doss not work with the calculus of prob 
ability The fiee will of whioh we have expenence is 
not to bo explained as a result of physical mdeter 
mimam, though the present appearance of mdeter 
minaoy is a sufficient answer to those dogmatists who 
would wrest the findings of science to make such a 
thing as freedom impossible It ib useful in bo far as 
it knocks the ground from under their feet, and leaves 
them without a leg to stand on 

Finally, on the question of the existence of an ether 
I appeal to the testimony of a greater even than Sir 
James Jeans In hie book "Sidelights on Rela 
tivity ", Einstein says, on pages 16 ana 17 

“ To deny the ether is ultimately to assume that 
empty space has no physical qualities whatever 
Newton might well have called his absolute spaoe 
‘ Ether ’ " 

And on page 23 

" Recapitulating, we may say that according to the 
general theonr of relativity space is endowed with 
physical qualities, m this sense, therefore, there 
exists an ether According to the general theory of 
relativity spaoe without ether is unthinkable ” 

I entirely agree , whenever we leave mathematical 
abstractions and attempt to contemplate what is really 
happening, or happening in a physical sense, the dis 
continuity of matter must be supplemented by a eon 
tmuous medium full of energy, whioh medium, I 
venture to say, is used as the Instrument for causing 
and guiding all perceptible motions 

Ouvxb Lodge 

Normanton House, Lake, Salisbury Plain, 

Nov. 10 
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Genetics, Mathematics, and Natural 
Selection. 

It is a great honour to an author to have his book 
reviewed by the pnnoipal surviving advocate of the 
theories he has attackoa The only drawback to this 
honour is that tho faculty of criticism, especially per¬ 
haps of impartial criticism, is very unequally de¬ 
veloped in mankind and, with the most honourable 
intentions, many mmstatements or other slighter 
misrepresentations are likely to result I should like 
to confine my remarks to six of these from the review 
of my book m Natubk of Dot 18, which, I am sure. 
Prof R C Punnett will bo as glad as I to see decently 
buried They can all be easily verified 

(а) Dr Fisher deplores the cleavage between the 
mathematical and the biological muul 

Actually, I deny the existence of Buch a cleavage , 
and that although I am well aware that a few of the 
more (onservative geneticists are fooling sore, and 
even anxious, about the increasing tendency of bio 
logists to use mathematical methods buch a feeling 
may be worthy of biological study, but is assuredly 
not iharactenstic of the biological mind, as 1 have 
exceptionally good reason for knowing 

(б) the selective value of the mutation is regarded 
as m arithmetic proportion to its size, a view to which 
we fancy few biologists will be willing to subscribe ’ 

My book is guiltless of any such assertion as this 
about mutations , on the contrary an entire section 
(pp 38 41) is given to examining why it is that, with 
highly adapted organs and organisms, the average 
selective advantage of mutations JaUa off with in 
creasing magnitude 

As the author of the presence and absent e hypo 
thesis , it is natural that Prof Punnett should dislike 
the theory of dominance I put forward , and as a 
poultry geneticist, that he should give unduo promin 
eiu e to the guess which, in the light of that theory, 
I havo made as to the dominant genes found in the 
domesticated races of fowls Such intensive interest 
might, however, have boon accompanied by a higher 
level of accuracy 

(c) Hence we must suppose that the mutational 
changes which give nee to dominant < haractenstioB 
m domestic poultry show little or no influence in the 
wild form, that is, are either recessive or nearly so 

This may be Prof Punnett’s own inference, if it 
is intended to represent mine, aa its context suggests, 
I must quote (p 61) not either completely dominant 
or completely recessive 

(d) ‘The mutant gene for crest must be regarded 
as having been brought m by the wild cock, m which 
it behaved aa recessive to its uncrested allelomorph ” 

Nothing resembling this strange theory has been 
put forward by me 

Readers who remember the argument of Prof 
Punnott’a ‘ Mimicry m Butterflies ” will be interested 
m the following 

(e) ‘ he seems rather uncomfortable about the way 
he disposes of Marshall, stating that we ‘ can neither 
assort that the Milllenan principle will work, nor that 
it will fail ’ ” 

Prof Punnett must have been reading hurriedly, 
he has left out ‘ so far aa these arguments carry us ”, 
from before the passage quoted (p 153 ) The argu 
meats m question are Marshall’s, and Dixey s answer, 
which effectively neutralised Marshall’s argument 

(/) “ He strives hard, we think unsuccessfully, to 

r round it [Marshall's argument], for in doing so 
has to postulate an intermediate state enjoying 
the advantages of both ” 

This is one of the postulates of which I say (p 158 ) 
“ both are clearly extreme assumptions, neither can 
be true generally ” Naturally, this postulate does 



806 


NATURE 


[November 22, 1930 


not enter into the argument only fourteen line* long, 
which I put forward aa definitely disproving Marshall's 
oonolumon 

Finally I should not like to seem ungrateful for the 
many kind remai ks in Prof Punnett s review which 
m view of the distaste he inevitably feels for my 
opinions whether nghtly or wrongly understood I 
must regard as extremely generous I hope however 
it may be possible to correct these misstatements 
without making Prof Punnett think as he seems to 
fear that I am trying to convert him to any new 
ideas or even that I am here challenging tlie excellence 
of his reasons for rejecting them R A Iishhb 
Rothamsted Experimental Station 
Harpenden Herts Oot 22 


With regard to Dr kishers six charges of mw 
representation I am glad to avail myself of the oditor s 
courtesy and to make a few brief comments These 
may conveniently fall under Dr Fmher s six headings 

(а) This seems to me to be a mere quibble Dr 
Fisher states that the types of mind which result 
from training in mathematics and biology certainly 
diffei profoundly (p vm) end in sneaking of a 
cleavage between them I fail to see that 1 am seriously 
misrej resenting him 

(б) In discussing the question of a ciitical point 
below which a mutational change may or may not 
have selection value Dr lisher wiitee If a change 
of 1 mm has selection value a change of 0 1 mm will 
usually have a soloction value approximately one 
tenth as great (p 18)—a statement which seems 
sufficiently clear to servo as the basis of a misropre 
sentati >n 

(c) So far as I am aware no one has over described 
a jungle fowl with a dominant domestic breed oharao 
ter such as a crest not either completely dominant 
or completely recessive Indeed it is difficult to 
know what meaning t > ascribe to the word completely 
when applied to a dominant such as a crest For 
ill my experience it n easy enough to distinguish 
between a crested and an uncreated bird and in this 
sense the crest is always completely dominant But 
the sue of the crest may vary greatly according to 
the comb factors an i doubtless also to other factors 
in the genetical make up of the bird Perhaps on 
some future occasion Dr Iishei will explain to us 
what he means when lie qualifies dominant by 

corn] letely 

(d) On this point I am at a loss to know what to 
add I or my own sako and for that of the readers of 
Naturk I spent many hours in trying to translate 
Dr I isher a rather obscure account into language 
which should be intelligible to the ordinary geneti 
oiat and now I am told that I have evolved a strange 
theory which has not been put forward by him But 
if the mutant gene for crest did not come m through 
the -wild oock where did it come from ? If it merely 

happened m the domesticated form Dr Fishers 
writings do not appear to bnng ua any nearer to a 
solution of the appearanoe of these dominant charac 
tern For my own part I should greatly welcome a 
clear account by Dr lusher—one intelligible to all of 
us jouM^mnloists— of what he oonsiders to be the 
errt whis tory of the crested gene, and of its mamfesta 
tions during the evolutionary history of a domesti 
oated crested breed from the uncreated wild form 

(e) The misrepresentation here turns upon 
whether one accepts Dixeys answer as effectively 
neutralising Marshalls argument Personally, I do 
not 

(/) On this point it it for the reader to judge 
between ug^ R C Po h mxtt 

""No Bfl, Vol 1261 


The Behaviour of Methane Molecules and Argon 

Atoms in Collisions with vsry slow Electrons 

Is a paper by E Bruohe on Wirkungsquenohrutt 
und Molekulbau 1 it is stated on p 1106 that the 
curve whioh shows the variation of the effective cross 
section of methane molecules with respect to slow 
electrons for different velocities of the electrons (we 
shall call these curves Q \Zv_ourveB since the velocity 
is given m terms of Vvolta) is of the argon type, 
namely that as the velocity of the electrons decreases 
from 4 volts to 1 volt (that in from 2y/V to 1\ZP) the 
Q y/V curve passes through a maximum and then 
rapidly sinks to a much lower value This result was 
also obtained by R B Erode * In a later paper by 
C Ramsauer and R Kollath * Bruohe s Q yF curve 
is extended to still lower electronic velocities (to about 
0 3 < h/V) and is found to pans through a minimum 
We have now determined the Q y/V ourve for methane 
by Townsend s diffusion method and have also found 
that the absolute value of the effective cross section 
Q of methane molecules is very low like that of argon, 
and that the Q y/V curves of argon and methane 
i loeely resemble each other over the range of velocities 
investigated which in our case was from 1 74\/ V 
down to 0 3y/V Ihe minimum Q obtained for 
methane by Ramsauer and Kollath was 4 7 cm '/cm * at 
a velocity of 0 82\/ V our value is 4 3 cm '/om * at a 
velocity of 0 S2y/ V The minimum m our curve is a 
little lees sharp than in the curve of Ramsauer and 
Kollath 

The resemblance of the Q VF curve of methane to 
that of argon would suggest at first sight that the 
molecule rf CH, behaves m collisions with slow elec 
trone very muon like the atom cf arg m This is how 
ever by no means the case as the f il lowing considers 
tions show It is a great advantage of Townsends 
method that it gives information n< t only about the 
Q y/V curve but also about the elec tromc temperature 
factoi k the diift velocity W in the direction of the 
electric force / and the average fractional loss of 
energy m collisions between the electrons and the gas 
atoms or molecules These data cannot bo obtained 
by Ramsauei s method which gives the Q i/V curve 
alono In Townsends method the shape of the 
Q y/V curve for any particular gas is essentially deter 
mined by the succession of values of Wy/k correspond 
mg to successive values of Zip where p is the gas 
pressure A comparison of the Zip k ourve obtained 
experimentally by us for methane with the Zip k curve 
previously obtained by Townsend and Bailey for argon * 
shows great dissimilarity For example for Zip 0 2 
the k values of argon neon and methane are 120 62 
and 4 respectively The same is true of the Z/p W 
curves at Zip =0 2 the values of the dnft velocity, 
W of argon neon, and methane are m the ratio 
3 28 5 27 It will be noticed that whereas the k values 
deertoM as we proceed from argon to methane, the 
W values increase It is due to this compensating 
effect that the values Wy/k run fairly parallel in the 
case of argon and methane 

A still more marked difference between the collisions 
of electrons with methane molecules and argon atom* 
is shown by the X y/V curves for these gases These 
curves indicate that of all the gasee so far investigated, 
including inert and non inert gases methane and argon 
oocupy the two extreme positions within the region 
0 3y F to llfr/V the average fractional lose of 
energy m the oolliston of electrons with argon is leas 
than in any other gas over this range The fact that 
m the case of methane this loss is greater than for any 
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other gas and many hundred times greater than for 
argon, dearly proves that it la wrong to aaaume that 
the behaviour of a symmetrical molecule like methane 
towards alow electrons is fully similar to that of a 
symmetrical atom like argon, in spite of close resem 
blances in the Q y/ V curves 

Commenting on a recent paper by Brose and 
Saayman * in which Q \/V curves obtained by Ram 
easier s and Townsend 0 methods are oompared, Ram 
sauer after making friendly acknowledgment of the 
results obtained by Townsend s method, expresses tho 
view that little credence would have been given to the 
results obtained by Townsends method if this had 
not been confirmed by his own dtrecl method He 
also suggests that the writers of tho paper just quoted 
convoy the impression that their belief in the results 
obtained was also to some extent contingent on this 
confirmation 

We cannot agree with this view The theory of 
Townsend s experiment is based on tlie ordinary 
kinetic theory of gases and no flaw has boon detected 
in the calculation The fact that k and W have been 
experimentally proved to depend only on Z/p gives 
striking confirmation of the tneoiy * 

The above remarks concerning methane and argon 
show that Townsend s method possesses certain very 
decided advantages and gives considerably more m 
formation about the collision of elections with gas 
atoms and moleoules than Rainsauer s method whir h 
as in the present case, may easily lead to erroneous 
conclusions IIenby L Brobk 

J E Kfybton 

Physics Department University Collogo, 
Nottingham 


■ Ann A PAyt 4 d 07 , 

* PM Aina vol 51 p tc 

• Ann / That S p 707 


June 1930 


t033 10.2 

„ „ . J7 1010 
ntiaixrly J 8 Townsend l Ail Mat 9 p lllo 


Helium Ratios of the Basic Rocks of the 
Gwalior Series 

In collaboi ation with Prof A Holmes I have 
already published estimates of the ages of tho Whm 
bill and the Cleveland Dyke based on the helium 
ratios of these rocks (Naturf May 25 1920, p 704) 
We came to the conclusion that the method offers 
great scope for the correlation of fine grained basic 
igneous rocks when direct geological evidence ~ 
lacking 

I have since undertaken a similar investigation of 
the basic lavas and intrusions of Gwalior with the 
intention of testing the effect of texture on the n 
tention of helium and of estimating as closely c 
possible the geological age of the senes The uranium 
and thonum determinations were made m the labors 
tory of Prof H Maehe at the Techmsche Hochsohule, 
Vienna For the determination of the helium con 
tents ra these samples, as well as m those of the Whin 
Sill and the Cleveland Dyke previously mentioned, I 
am indebted to Prof 1 Paneth, in whose laboratory 
a special technique for the measurement of very small 
quantities of helium has been developed (Nature, 
June 1, 1929, p 879, Mar 29, 1930, p 490) The 
results, obtained in Prof Paneth ■ laboratory by his 
assistant. Dr K W Peterson, are recorded m the ad 
joining table The 1 age (in millions of yean), which 
is to be regarded as a minimum in each case, is oalcu 
lated from the formula 8 SHe/(U +0 29Th) where U 
and Th are percentages and He is the volume m c c 
at N T P m 100 gm of the mineral (A Holmes and 
R W Lawson, Am Jour Set , April 1927, p*8S4) 
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The four rooks investigated all come from the Morar 
group of the Gwalior benes and are geologically of the 
same age No 1 is from a fine grained basalt flow 
Nos 2 and 3 are from sills and are medium grained 
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dolerites of much coarser grain than the first rock 
No 4 is also from an intrusion but in very coarse 
grained from these results and those previously 
published it is dear that helium is more satisfactorily 
retained by fine lather than coarse grained basaltio 
rocks With a coarser gram fractures tend to develop 
along the orystal boundaiies where tho radioactive 
elements and the helium liberated by them, tend to 
be concentrated Thus the coarser rooks are more 
liable to lose part of their helium content than those 
of hner gram 

The Gwalior Senes is included m the Purana group 
of India and is considered to be of Pre Cambrian age, 
and possibly equivalent to the Keweenawan of North 
Amouca Aooordmg to recent opinion based on 
fossil evidence from the Suket shales near the junction 
of the Lower and Upper Vmdhyan benes much of the 
Vinilhyans is now to be regarded as of Cambnan age 
(/fee Qeol burn India 81 pt 1 p 21 1928) In 

the Son Valley acid lava flows are foimd in the Lower 
Vmdhyans while m Rajputana the flows are invaded 
by granites It seems most probable that this mam 
festation of arid igneous activity marks tho dose of an 
igneous oycle that started with the basic lavas of the 
Gwalior Senes If so the latter should he slightly 
older than tho Lower Vmdhyans On tho whole, the 
evidenr e supports the traditional view that the Gwalior 
lavas aie of late Pre Cambnan age 

I am indebted to Prof Holmes for the information 
that an Upper C ambrian kolin from Sweden (investi 
gated by the American Committee on the Measure 
ment of Geological Tune) gives a lead ratio of 0 058 
iKnnting to an age of about 400 million years No 
lead ratios are yet available for minerals known 
definitely to be of late Pre Cambnan age but the 
thonanites of Ceylon the pitchblendes of Katanga, 
and the uramnites of Morogoro are all considered on 
general grounds to fall somewhere within the Upper 
Pre Cambnan and their ages as calculated from lead 
ratios are all near 580 million years The most re 
liable of the Gwalior rocks (No 1) gives an age of 466 
million years, in reasonable agreement with the geo 
logical evidence, with suoh lead ratios as are available 
as a check, and with the probability that a little helium 
may have been lost even from this specimen 

The data so far available have given the following 
results 


Tertiary Clove Ian 1 Dyke 28 million years 

Late Carboniferous Whin bill 181 „ 

Late Pre Cambnan Gwalior basalt 468 , 


These encourage the belief that, given suitable 
material, a method is now available for dating fine 
grained basaltio rooks Even though the ages ’ may 
be somewhat too low, and this is particularly to be 
expected in the case of older rooks, the method is 
sufficiently sensitive to distinguish the rooks of different 
igneous cycles, provided that these are not too close 

V 8 Duwnr 

Department of Geology and Mining, 

Gwalior State, India, Sept 8 
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Passage of an Electric Discharge through Gases 

When an eleotno glow discharge is passed through 
a tube containing air at pressures of the order of 6 
cm of mercury, the tube lying in one of the two beams 
in a Jamin s refractometno arrangement, there is a 
sudden shift of the interference fringes indicating a 
decrease of the refractive index of air due to the 
passage of the discharge A preliminary announoe 
merit of the effect has already been made m the columns 
of Nature (vol 120, p 880), and a detailed account 
of the experiments published in the Indian Journal 
of Phyatcs, vol 3, pp 425 430 

When tiie discharge is stopped there is an equally 
sudden shift of fringes in the opposite direction and 
of the same extent as before, showing that the air 
has returned to its original state The switching on 
of the discharge also causes a sudden increase in the 
pressure of the tube as indicated by an attached 
manometer, the pressure getting back to its original 
value as soon as the discharge is stopped There is 
an exact proportionality between the fringe shift and 
the pressure change and since the fringe shift if 
greater than one fringe width cannot be quantitatively 
observed on account of the suddenness of the shift, 
the phenomenon is better studied by obeerving the 
ohanges m pressure 

l ho investigation which was confined to air in the 
above mentioned paper has now been extended to 
hydrogen oxygen nitrogen, carbon dioxide, and 
chlorine with nearly similar results as with air, 
namely, that for a fixed value of the applied voltage 
the amount of shift or the increase in pressure vanes 
with the pressure and becomes a maximum for a 
certain value of the pressure, whioh is different for 
different gases and for different voltages The effect 
was found to be greatest in carbon dioxide and least 
in hydrogen Experiments wore also made using 
ammonia, sulphur dioxide, and helium In the first 
two the results were vitiated by the decomposition 
of the gas taking place under the action of the dis 
charge, whereas in helium the effect was only just 
notioeable, scarcely measurable 

In all the above investigations, eleotrodes were, as 
usual, sealed into the ends of small side tubes attached 
to the experimental tube, go that the electrodes were 
rather far away from the track of the light beam 
By pure aooiaent, however, while experimenting 
with air, it was found that if the eleotrodes are long 
coming up to the periphery ot the discharge tube, or 
rather the light beam the fringe shift as well as the 
pressure change oould be observed even at atmospheric 
pressure and when no visible glow discharge was 
passing Previously, when the eleotrodes were fairly 
far away from the edge of the beam of light, the 
fringe shift was a maximum at a pressure of about 
6 cm and was not appreciable at pressures below 
4 mm or above 10 cm Also, m these experiments, a 
Tesla discharge had no effect upon the fringes Under 
the new conditions, however, whan the eleotrodes 
extend right up to the periphery of the light beam, 
both the discharge from die induction oou and the 
Tesla discharge produoe a fringe shift even at atmo 
spherftpressure, the effect with the latter being even 
greafMhan that with the former The effect oan 
thus be demonstrated very easily It is not even 
neoeesary to close the ends of the tube to observe the 
fringe shift 

It is found that at atmospheric pr e s s u re the maxi 
mum effect is produced when the ends of the electrodes 
(whioh are m the form of long, stout wires or needles) 
are just at the periphery of the beam of light If the 
end is moved into the path of the beam itself or moved 
aw^JT from the beam, the effect diminishes, until when 
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it is only a oentunetre away the effect disappears. 
Evidently, although there n no visible discharge, there 
is an eleotno field radiating from the tap of the atectrods, 
and the effect is a maximum when the field embrace* 
the greatest possible volume of the air The conclusion 
previously arrived at, that the effect is due to * 
pushing away of the gas from the neighbourhood of 
the discharge, now reoeives ocular proof, for if a little 
lyoopodium powder is dusted into the tube, it is seen, 
that as soon as the field ib put on, the lyoopodium 
particlee fly away from the eleotrodes 

J B Seth 
Bat Mokand 

Physios Laboratory, 

Government College, Lahore 


Properties of Dielectrics In Electric Fields 

In Nature of Oct 25 is a communication from 
Mr J Mazur, under the heading of Change of the 
Dielectric Constant of Ethyl Ether with Tempera 
ture ” This appears a suitable opportunity for 
laming a question to which I have previously alluded 
in several communications to the Phil Mag and m 
a long letter m Nature of Apnl 6 1924 This is 
that of the nomenclature of the effeots found in 
dieleotnos in the wide range of alternating eleotno 
fields which have now for many years become m 
creaangly available 

Let us take as a pertinent example the data given 
for ethyl ether in Mr Mazurs interesting letter 
An early attempt to find the dielectric properties of 
ether was made by Hopkinson He first dned the 
ether by shaking it up with quicklime, and, using an 
induction coil to create the field, found K was 4 76 
Although, however there was only a small surface 
of the ether exposed to the atmosphere, within * 
few minutes K became 4 96 and thereafter observe 
tion became impossible, showing how very rapidly 
minute traces of moisture absorbed from the atmo 
sphere alter the dielectno properties of matter The 
above figure for K, and a slightly lower one due to 
Quincke, have long been quoted m leading tables 
of dielectric constants The above experiments were 
at room temperatures 

Using a field of high frequency, Mr Mazur finds 
for different temperatures the following results 


+ 30 0*C 
105 4° C 
117 2° C 
-118 9°C 


4 18 
12 89 

2 3 (melting point) 

20 


Below this K is oonstant and is very near N 1 tor 
ethyl ether, which is 1 84 for the D line 

In my letter mentioned above, I showed that at * 
range of frequencies between 8 and 2000, K for 
celluloid varied from about 12 to 6 at room tempera¬ 
ture, and again, by intensive drying, K oould be made 
to vary from about 8 to 4 8 at a low frequency 
Similar examples oould be multiplied 

Is it not tune that physicists found better names 
for these varying effects than calling them dieleotno 
constants f Faraday’* name, * specific inductive 
capacity ’, was less self contradictory Early in the 
century the term * dielectric coefficients ’ oame into 
use where the property was found liable to variation, 
but seems to have dropped crat again, possibly ss 
being too cumbersome 

Of late years numerous connexions between dielec¬ 
tric and other properties have been found, and 
Debye's theory of molecular polarity is reoeiving 
inc re a sin g experimental support For these reasons 
and others, the confusion and mappropnatenesa of 
fiekfrand the doubb 


the present nomenclature in this fl 
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as to what exactly the terms used mean, impedes 
progress. New and convenient terms are needed for 
expressing the quantities themselves and a general 
agreement as to the conditions under which the terms 
should apply. O. L. Addknbrookr. 

30 Holland Villas Road, 

Kensington, W.14, Oct. 80. 

Ball Lightning. 

Phot. R. W. Wood’s letter in Nature of Nov. 8, 
p. 728, is a valuable contribution to our knowledge of 
this type of lightning. His reference to increasing our 
knowledge by to'uohing the globe perhaps calls for a 
word of warning. I think that touching the globe 
would certainly cause a very severe burn and might 
possibly also kill the experimenter. Many years ago 
I saw two globes of lightning. They were reddish 
yellow in colour and appeared to be rotating. One of 
them struck a building and burst with a loud report, 
causing the inhabitants to open the windows and look 
out to see what had happened, but as there was no 
traoe of anything they looked bewildered. The other 
drifted away. 

Prof. Wood quotes an eye-witness who said that 
the flashes struck m the water, coming nearer and 
nearer like advancing shell-fire. This reminds me of a 
typical case published in the Ph%l. Tran*, for 1781, 
p. 42. It is related how the tenant of a largo throe- 
story house facing the sea at Eaatboumo was standing 
and looking through the window at an ominous black 
cloud. He saw several balls of fire drop successively 
out of the cloud into the sea. Suddenly he was thrown 
violently backwards by what he described as a flash of 
fire. Many people outside the house at that instant 
saw something which in form and flame they all agreed 
waa like an immense 1 sky rocket ’ strike the house. 
The tenant’s clothes were tom, and pieces of metal he 
had about him were melted. Every pane of glass in 
the room was completely smashed. On the ground floor 
the coaohman and a footman were killed, and on the 
top floor a lady and her maid were rendered insensible. 
All the bell wires in the house were deflagrated. 

I have an impression that globular lightning makes 
a Blight noise as it drifts about. It has been compared 
to the purring of a oat. A. Russxlx. 

Faraday House, W.C.l. 

During April 1906, a small storm occurred near 
Piooadilly Circus. There was one ordinary flash; then 
some little while later, there was an instantaneous 
globular flash some distance above the roofs of the 
buildings. The sound waa like that of a shell bursting. 
I did not see any movement of the globe, although I 
happened to have been looking in the right direction 
before it appeared. H. Southorn. 

240 Upper Richmond Road, 

Putney, S.W.IO, Nov. 8. 

Crystal Structure of the p-Phase of 
Aluminlum-Bronxe. 

In the Memoirt at the Ryojun College of Engineer¬ 
ing, fl. p. 200; 1020, and 3, p. 87; 1930,1 have oon- 
Aimed that the euteotoid transformation of aluminium- 
bronze consists of a stopped change; a + ijj0':£0, 
and just as it is impossible to suppress, by water- 
quenching, the change of austenite into martensite 
m Steel, so also It is impossible to suppress completely 
the change of the0-ph*se into the^-phase in aluminium 
bronae. 

In order to determine the crystal structure of the 
0-phaae, it is therefore necessary either to take a 
powder photogram at high temperature or to retard 
' the change, 0 -a/T, on quenching, adding *a third 
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element which passes into the solid solution of the 
0-phase. The fatter method was successfully em¬ 
ployed by Elis Persson, who suggested that the 
said phase should have a body centred cubic super- 
lattice. Extrapolating from the lattioe oonstants of 
the ternary 0-phase of copper-aluminium-manganese 
alloys, he gave 5 833 i 0 005 A. for the parameter 
of the binary 0-phase, which contains 12 0 per cent of 
aluminium {of. Zedschnft/Hr Phynk, 07, p. 110; 1020). 

Recently, by constructing a high temperature 
camera, I have succeeded in taking a powder photo¬ 
gram of a fine rod of the binary alloy, containing 
12 6 per cent of aluminium, at about 650° C., and 
determined that it belongs to a body centred cubic 
super-lattice, the parameter of which was found to be 
5 887 A. at this temperature. 

On the photogram obtained from the same alloy 
quenched from 850° C. in water, the spectral lines 
belonging to the 0-phaso appoared very weakly, 
while the intense lines were found to correspond to a 
hexagonal lattioe, which may be regarded as of the 
-phase. The following lattioe oonstants were ob¬ 
tained for these two phases ; 

p'-phase : a = 11 13 A., 0-6 342 A., c/a-0-5608. 
0-phase: o-5 835 A. 

Details of the work will be published in the Memotre 
of Ryojun College of Engineering. 

It HIJl Obinata 

Ryojun College of Engineering, 

Port Arthur, Oct. 10. 


Cage for the Study of Sheep Ticks. 

WHILE carrying out work on the life-history of 
Malvphagus onnus, the sheep ked, difficulty was 
experienced in obtaining an effective cage which 
could be erected on sheep in the open. 

Cages wore tried by which pressure of the walls on 
the body of the sheep was depended upon to pro¬ 
vide a close enough fit to confine keds. These were 
untrustworthy. However, a structure was devised, 
such that it could be sown to the skin and lie loosely 
in the wool, thus preserving normal environmental 
conditions as closely as possible. This was made by 
sewing together the short edges of a rectangular 
piece of muslin 12 in. by 8 m, On one end of the 
cylinder thus formed tho selvage had been retained, 
so as to afford a suitable hold for the horsehair with 
which it was attached to the sheep. 

Sterilised horse-tail hair was used, enough being 
collected at one time to provide for several cages, 
and stored in five yier cent phenol. 

Preparatory to attaching the cage, wool waa 
clipped away, at the selected site, in the form of a 
circular track two inches wide leaving a clump of wool 
about three inches in diameter in the oentre. 

The cylinder of muslin fitted over the oentral 
clump of wool and was hemmed to the skin by means 
of a double thread of hair, A local ansesthetio 
oooaine) was used in attaching one cage, but it was 
ound that if stitching be carried out expeditiously no 
undue discomfort is caused to the sheep. The wool 
requires to be washed thoroughly with water to 
remove oooaine, otherwise death may result to keds. 

Closing of the oage was effected simply by drawing 
the outer edge of the cylinder, bag fashion, and tyiira 
with tape. To examine contained keds, the muslin is 
rolled bank in the same manner as a stocking would. 

It was-found that attachment of such a oage in 
the region of tile hind ribs, half-way down the tide, 
ensured its being covered by the fleece and affording 
sufficient protection, at the same rime providing con¬ 
ditions favourable to the ked. J. H. Txtlzy. 

. Massey Agricultural Coliege, 

Fatmemton North, New Zealand, Sept. 26. 
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Recent Work on Insulin. 


Chemistry. 

rpHE purest preparations of insulin so far 
1 obtained show the characteristics of a pro¬ 
tein and on hydrolysis yield a number of different 
amino-adds. It is not possible to state that the 
activity is related to any particular amino-acid 
or group of acids, although from analogy with other 
hormones it might be expected that the activity 
is mediated by a simpler substance than a protein. 
More recent work on crystalline insulin, first pre¬ 
pared by Abel, has led to the conclusion that the 
crystals are truly those of the active substance and 
do not merely contain it adsorbed upon them. 

Abel's method of preparing crystalline insulin is 
laborious and the yield small: C. R. Harington 
and D. A. Scott therefore sought for a simpler and 
better method of preparation (Biochem Jour., 
vol. 23, p. 384; 1929). They found that the 
properties of commercial insulin are profoundly 
modified by the presence in the solution of an 
active saponin: the saponin appears to sharpen 
the isoelectric points of the proteins present. If 
ammonia is added to an acetic acid solution of 
insulin containing about 1 per cent saponin, a 
precipitate forms at about pH 4 5 and can be 
removed . it contains about 30 per cent of the 
weight but only 15-20 per cent of the activity. 
Further addition of ammonia does not produce a 
precipitate until pH 5-6, although the original in¬ 
sulin is precipitated at about 5 0. This precipitate 
may be already partly crystalline, and if the process 
Is repeated and followed by recrystallisation at the 
isoelectric point from a phosphate buffer (without 
saponin), well-defined and large crystals are ob¬ 
tained. The yield is, however, small, 5-15 per cent 
of the original material. Saponins vary consider¬ 
ably in their suitability, those with a high hemo¬ 
lytic power being the more satisfactory. Digitonin 
may also be used. 

These results suggested that the function of the 
brucine-aoetate-pyridine mixture used by Abel 
is not only that of a delicate buffering system, 
but also that other physical properties of these 
substances are involved. The authors found that, 
for successful results, a definite relationship be¬ 
tween the volume of the solution and the liquid- 
glass interfacial area had to be maintained . 
success was only obtained with a large volume 
when it was distributed among a number of 
small containers, or glass rods were introduced 
to increase; the interfacial area. The crystals 
are small cubes, which usually stand on one 
corner, giving a hexagonal outline under a low 
power, as described by Abel: they are quite 
uniform and analysis shows them to have about 
the following percentage composition: carbon 49, 
hydrogen 7, nitrogen 14, and sulphur 3. 

As part of the same research, these crystals and 
Abel’s crystals, two samples of each, one of the 
latter prepared by Prof. Abel himself, were sub¬ 
mitted to thorough physiological assay by Soott, 
K. Colhane, H. P. Marks, and J. W. Trevan (ibid., 
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p. 397). Soott and Trevan used the mouse con¬ 
vulsion method and Culhane and Marks the 
rabbit ‘ cross-over ’ test of Marks, with slight, and 
different, modifications of the original method. 
In the latter, the criterion of activity is the average 
fall of the bloodsugar over five hours after the injec¬ 
tion, expressed as a percentage of the initial value : 
the test is carried out on two days, the animals 
being divided into two groups, one of which is 
given a dose of standard and the other a dose of 
the preparation under test, on the second day the 
doses of the two groups being reversed. The 
total percentage reduction of all the animals on 
the unknown is then compared with the sum of the 
reductions on the standard. In all tests the same 
solution of the international standard insulin 
powder was used 

The results obtained by all four observers 
agreed closely • thus for the four preparations, 
values of 23-8, 22-7, 22-9, and 23-9 units per mgm. 
were obtained, whilst the results of the four 
observers were 23-7, 24-8, 24-3, and 20-2 units* per 
mgm. The two lower results were givon by the 
rabbit method, but it is not considered certain that 
this method really gives slightly lower figures than 
the mouse method, although such a possibility 
must be borne in mind. It thus appears that 
crystalline insulin has about three timos the ac¬ 
tivity of the international standard (8 units per 
mgm.), and the uniform activity of the four batches 
strongly suggests that the crystals are those of 
insulin itself and that the activity is not simply 
adsorbed on to them. Similar values for crystal¬ 
line insulin have recently been obtained by Abel 
and by Freudenberg and Dirsoherl. 

Insulin is destroyed by proteolytic enzymes, 
strong caustic alkali, etc.: it is inactivated by 
formaldehyde and acetic anhydride to a oertain 
extent, and the potency can also be partly restored 
by treatment with weak mineral acid or weak 
caustic alkali respectively, as shown bv Freuden¬ 
berg. Jensen and Geiling have confirmed the 
work on acetyl insulin. In a recent paper, F. H. 
Carr, K. Culhane, A. T. Fuller, and 8. W. F. 
Underhill (Biochem. Jour., vol. 23, p. 1010; 
1929) have described another type of reversible 
inactivation. When insulin is allowed to stand in 
solution at room temperature in a mixture of 3 
parts of anhydrous ethyl alcohol and 1 part of 
3 N hydrochforio acid, it slowly loses its activity, 
complete inactivation occurring in two days. The 
change in activity might be from 18-0 to less than 
0d unit per mgm.; it was accompanied by a shift 
in the isoelectric point towards the alkaline side 
of that characteristic of insulin hydrochloride 
(pH SO). Both changes were accelerated by 
increasing the concentration of the acid or the 
aloohol, or by raising the temperature. Reacti¬ 
vation was carried out by adding to a 1 per cent 
solution of the inactive insulin an equal volume 
of 00842 N sodium hydroxide, allowing the mix¬ 
ture to stand at 0* for 17 hours and then soldi- 
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tying to pK 3-5. Complete recovery of potency 
was obtained and at the same time the isoelectric 
point returned to about pH 5*0. It was possible 
to repeat the process with little loss of potency 
at the seoond reactivation. Inactivation was 
obtained with other alcohols, but secondary 
alcohols were less efficient than primary, and with 
tertiary little if any change was produced . other 
mineral acids could replace hydrochloric, but no 
change was produoed with acetio in the same time. 
The inaotivation was accompanied by the shift 
in the isoelectric point whenever comparative 
estimates of the two changes were made, but the 
effeot on potency was not always tested owing to 
the tedious nature of the animal assays. 

Reactivation of some of theao inactive compounds 
was successfully attempted The isoelectric point 
oannot bo uaod as an indication of the absolute 
potency . thus the glycerol and butyl compounds 
obtained after partial inactivation wore found to 
have different potencies but the same isoelectric 
points. The authors conclude that the inactive 
compounds arc insulin esters and that the activity 
of insulin is dependent on the presence of one or 
more froe -COOH groups. Formaldehyde inacti¬ 
vation indicates that an - NH, group is similarly 
essential for its activity. 

A. Krogh and A. M. Hemmingson (Biochem. J., 
vol. 22, p. 1231; 1928) have investigated the 
destruction of insulin by heat at temperatures 
between 60° ami 117°. At a constant temperature 
the rate of destruction was found to be proportional 
at any moment to the concentration. The velocity 
constant at 117° was about a thousand times 
greater than that at 60°. From the results 
obtained it was possible to calculate the rate of 
destruction at temperatures below 50°. Thus 
at 20°, 5 per cent of tne activity might be expected 
to be lost in 9 months and 10 per cent in 11 years ; 
these figures confirm the known stability of insulin 
solutions at pH 3-5-4-0. In this research the 
potency tests were carried out on mice or rabbits. 

Physiological Action. 

Our knowledge of the intimate action of insulin 
in the body is still very incomplete : it can only 
be stated that it is concerned with the metabolism 
of carbohydrates, more especially with the for¬ 
mation of glycogen in the liver, probably aiding 
its formation from oarbohydrate and inhibiting its 
formation from non-carbohydrate sources, and 
with the formation of glyoogen in muscle and its 
subsequent oxidation. It tends to shift the 
metalwlism of the body to a predominantly 
oarbohydrate type, but the actual details of its 
action depend in part upon the conditions pre¬ 
vailing at the moment. Its inadequate function¬ 
ing appears to be Hie sole primary deficiency in 
diabetes melHtus, sinoe Macleod lias found that 
dogs fed on a diet of raw meat, cane sugar, and raw 
pancreas will live for years when injections of 
insulin are regularly given (see Nineteenth Cen¬ 
tury, November 1928, p. 674). The raw pancreas 
in Hie diet is essentia} and presumably replaces 
the external secretion which is also Iwt after 
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pancreatectomy. In human diabetes this funotkm 
of the pancreas is usually fairly normal. 

One of tho lines of investigation of the mechan¬ 
ism of insulin action has been suggested by the 
observation that glucose cures insulin convulsions. 
Glucal and dihydroxyacetone, mannose and maltose 
are also effective, but other Bugars and related 
substances are of little or no value. W. O. Ker- 
raack, C. G. Lambie, and R. H. Slater ( Biochem . J., 
vol. 23, p. 410; 1929) have recently shown that 
hydro xymethylglyoxal not only fails to cure the 
convulsions, but even exerts a toxic action on 
mice and rabbits, the symptoms observed re¬ 
sembling those of insulin hypoglycmmia. Again, 
A. Hynd (ibxd., vol. 21, p. 1091 , 1927) has found 
that d-glucosimine, d-glucose-uroide, d-glucos- 
amine hydrochloride, and glutose are ineffective in 
relieving insulin convulsions in mice: the first 
compound is also toxic. Hence glucose losos its 
activity when an NH,- substitutes an - OH group, 
when tho reducing group is substituted or when a 
second ring structure is introduced into the mole¬ 
cule. 

M. W. Goldblatt (ibid., vol. 23, p. 83 ; 1929) 
found that in young rabbits starved for 24 hours 
small doses of insulin increased the liver glycogen, 
even when death occurred in convulsions • the 
muscle glycogen either showed no change or 
might be decreased when convulsions occurred, 
but was never entirely absent Adrenalin^ re¬ 
lieved or prevented hypoglycsemia and convulsions 
but did not prevent the rise in liver glycogen due 
to insulin. Ether anaesthesia, however, both 
relieved convulsions and prevented the rise in 
liver glyoogen. The author concludes that insulin 
inhibits glycogenolysis from the liver and that 
the formation of glycogen is a self-limiting process. 
Thus, in the fed animal, tho liver cannot take up 
any more sugar so that more is available for 
utilisation and insulin is less effective in producing 
hypoglyoaBmia. This may be contrasted with 
the view that insulin, by causing the withdrawal 
of sugar from the blood by the tissues, leads in¬ 
directly to glycogonolysiB from the liver, the 
degree of hypoglycemia depending in part upon 
the amount of this glyoogen available for conver¬ 
sion to sugar. If insulin inhibits glycogenolysis, 
it must also depress glyconeogeneais, otherwise 
the glycogen store would continue to increase 
indefinitely. 

S. Soekin (ibid., vol. 23, p. 1386; 1929) in¬ 
vestigated by a direct method the possibility of 
glyooneogenesis occurring from fat as well as from 
protein, and found that in diabetic dogs, 6 days 
after withdrawal of food and insulin, the adminis¬ 
tration of olive or cotton seed oil or butter with a ^ 
pancreatic lipase extract produoed in some ex¬ 
periments an excretion of glucose, over and above 
that occurring during starvation, which was 
greater than that obtainable from the glycerol 
of the fat and the protein simultaneously meta¬ 
bolised : since it presumably could not have come 
from muscle glyoogen (which is not converted into 
glucose) and the liver glycogen store must have 
been negligible, fatty acid could have been the 
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only precursor However, there were many nega [Quart J Exp Physiol , vol 19, p 291, 1929) 
tive results It may be that positive results are found that the response of normal and diabetio 
only obtained when the administration of fat dogs to shivering was the same so far as the m- 
oomcides with a temporary increase in the capacity creased respiratory metabolism and nse m the 
of the liver for glyooneogenesis It was also notice respiratory quotient were concerned the protein 
able that it was impossible to recover animals metabolism was not increased The quotient 
with insulin when the experiment had been sue fell after J hour or bo, apparently indicating the 
oessful formation of carbohydrate from fat 

Whatever the defoot in oarbohydrate meta These short summaries indicate the trend of 
holism m diabetes, it does not apparently oonoem some of the recent work on insulin and must be 
the actual utilisation of carbohydrate in muscle, taken as covering only a small part of the field 
in spite of the fact that the rate of withdrawal of they indicate routes however, by whioh the prob- 
BUg&r from the blood by the tissues is less than lem of the mechanism of the action of insunn is 
usual thus I L Chaikoff and J J B Macleod being approached 


Faraday’s Diary 

By Thomas Martin, General Secretary of the Royal Institution 

I T has now been announced that, to mark the written by others, but which is nevertheless 
forthcoming centenary of the discovery of related to his work 
electromagnetic induction, the Managers of the A very noticeable characteristic, on turning 
Royal Institution have resolved to publish a the pages, is the extremely orderly and methodical 
document of exceptional scientific interest and way in which the notes were kept, very different 
importance Faraday’s Diary ” It may there from the untidiness of the experimental notes 
fore be opportune to give some particulars of the of his predecessor at the Royal Institution, 
manuscript and of how it came to be written Humphry Davy Every page of Faradays 
Scientific men have been aware of its existence Diary is dated and every paragraph is num 
for upwards of sixty years, and Bence Jones bered No paper is wasted every sheet being 
Silvanus Thompson and other writers on the completely filled with writing and a very large 
life of Faraday have consulted it for material number of the paragraphs are illustrated always 
and have quoted passages from it in their writings towards the right hand margin of the sheet, by 
but few of the present generation to whom the freehand sketches in ink These sketches are 
name of Faraday has become a household word, roughly drawn, with boldness and economy of 
can be fully aware of the nature and extent, the line but many of them are very striking, and 
soientifio and biographical significance, and the give an impression of the apparatus they represent 
extraordinary interest of these hitherto unpub which is entirely adequate for the purpose and far 
liahed papers - more pleasing than that of the more formal dia 

The Managers’ Minutes of Nov 4, 1867, record grams which accompany the published papers 
the bequest by Prof Faraday to the Royal Institu In the earlier parts of the “ Diary ” the number 
tion of six folio volumes of Experimental Notes ”, mg of the paragraphs is begun afresh in several 
two quarto volumes of similar notes, and some places, but from the beginning of folio volume 2 
unbound MSS The actual wording of the bequest an unbroken sequence is preserved almost to the 
(1865) is as follows ‘ Various philosophical end, the numbered paragraphs m this senes running 
notes of experimental investigation on foolscap to over 10,000 The numbers are constantly 
paper, paged m senes, and partly bound in five used for reference to earlier observations It 
volumes, a quarto book of Philosophical Notes, will be recalled that a similar sequence of numbers 
a second larger quarto of similar notes ” runs through the published ‘ Expenmental Re 
At the time of Faraday’s death the number of searches in Electnoity”, although it should be 
bound volumes had evidently increased tp six, mentioned that there is no correspondence between 
and after his death the loose papers were bound the numbers in the ‘ Diary ” and those of para 
up, by order of the Managers, m the same Btvle graphs m the published works which desonbe 
of binding as that previously used, making folio the same observations Many, perhaps most, 
volumes 7 and 8 Thsee eight folio volumes, of the pages and separate paragraphs have a 
together with the two quartos, make up the pencil line drawn through them, vertically down 
” Diary” as it exists to day the middle of the page , and it seems to have 

Hie manuscript extends to more than four been Faraday’s practice to cross through in this 
thousand pages, covering a period of forty two way matter transferred to or made use of in the 
years, from 1820 to 1862, and provides, indeed, preparation of his published papers 
an almost complete and uninterrupted record The manuscript is not a diary m the commonly 
of the whole of its author’s original expenmental accepted sense It is not a journal or doily reoord 
work. It is wntten throughout in his own fine, of events, but a laboratory note-book It was 
dear hand, with only occasional lapses into illegi- evidently its author’s custom to keep it wntten 
heHty, and with a very few inclusions of matter up from day to day, as hie experiments proceeded. 
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Ita contents are entirely scientific, and although 
it oontain* observations made outside the labora¬ 
tory, these are generally such as have a bearing 
on his work, as when, for example, during the 
progress of some experiments on the cnspations 
or undulations caused by vibration on the surface 
of a liquid, ho saw one wet day a brewer’s dray 
rumbling over the oobbles, and noticed that the 
rainwater collected in the tope of the empty 
butts was thrown up into heaps very like his 
cnspations 

Most of the work was camod out m his labors 
tory at the Royal Institution, but from time to 
time observations elsewhere are described, as 
when in 1831, in the course of the experiments 
on induced electno currents, he worked “ at 
Mr Christie’s ” with the Go win Knight magnet 
of the Royal Sooiety , and later, when he obtained 
leave of the King and stretched a wire across the 
Round Pond in Kensington Gardens, with plates 
in the water, to test some ideas on the possibility 
of induction by the earth’s magnetic field, hoping 
to observe effeots due to the diurnal rotation erf 
the earth 

The entries in the “ Diary ” describe, with every 
detail of importance or which may conceivably 
have any bearing on the result, the apparatus he 
used and the modifications he made in it from time 
to time as the experiments proceeded The effects 
he expected to find and the observations he actu 
ally made were set down with the utmost oaie 
and precision, and when the results were not 
in accordance with his anticipations or appeared 
to bo due to defeots in tho arrangement of the 
apparatus, they were nevertheless recorded with 
the same care as when his best expectations were 
realised His extraordinary skill and ingenuity 
as an experimenter and his perseverance m tho 
face of disappointment are constantly brought 
home to the reader, who may see how he followed, 
day after day, the same line of thought and tried 
first this and then that modification until he was 
satisfied that the effect he was looking for was or 
was not there and had exhausted every possibility 

Although the “ Diary ” is a laboratory book 
containing particulars and sketches of apparatus 
and numerical and other data to be transcribed, 
an aid to memory to be drawn upon in the sub 
sequent preparation of his papers, it is more, 
much more, than a dry record of facts From its 
form and from the care with which it was pre 
served it is evident that he intended it as a personal 
record of his work to be kept and referred to 
The pages are interspersed with little character¬ 
istic passages which serve as windows into the 
mind of the man, and give to the manuscript a 
personal character and spontaneity whioh is 
absent from his formal papers His enthusiasm 
lor discovery is evident if only from the extent 
and variety of the work which is recorded and the 
persistence with which he works at a problem 
until experiment has given the answer to his 
speculations The originality, the fertility and 
resourcefulness of his scientific imagination are 
shown at every turn, in the nature of the problems 
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he sets himself to resolve, the apparatus he devises 
to test his theories, the points he notes down as 
worthy of further investigation Frequently the 
pages describing a particular research will end 
m two or three paragraphs in which he poses new 
problems, fresh ideas for research which have 
been suggested by the work that has gone before 

The pages are full of titbits of laboratory 
information which throw light on the apparatus 
and methods of a hundred years ago and will 
delight the heart of the chemiBt or physicist of 
to day He insulated the wire of the coils he 
used in his famous experiments on induced electno 
currents by interposing twine between the turns 
of bare wire and separating the layers by strips 
of calico Many of his galvanometers he made 
himself, m tho roughest and simplest wav He 
used the tall glass jar from a guinea and feather 
fall ” in which to constnict a delicate instrument 
for detecting induced currents * White of egg ”, 
ho notes down, ‘ ib a very good thing for crispa- 
tions ” Ho constantly remarks on the wonder 
and beauty of the effeots he obtains He cannot 
keep the note of elation from his voice as he under¬ 
lines and doubly underlines the significant observa¬ 
tion m some particularly satisfactory tnal, and 
concludes the description with the words Very 
good experiment ” 

The Diary” Bhows, as no other document 
oould do, the gradual unfolding m Faraday’s 
mind of tho ideas whioh led him to hiB great difl 
covenos In his senes of communications to the 
Royal Society the matter of his notes was re 
arranged and expanded, the phiasing made more 
formal, the descriptions amplified, and the con¬ 
clusions stated Reference to many of the un¬ 
successful attempts was omitted In the ‘ Diary ” 
tho exponments are reoorded in the order in 
which they were actually made Step by step 
his progress can be traced The entnes are often 
bnef and without regard for grammar, but it is 
not difficult to supply the deficiencies and to 
read between the lines His thoughts, tho move¬ 
ment of his ideas towards the conclusions whioh 
ho roaohod and published, may be inferred from 
the nature of his experiments and the order in 
which he made them Probably no other man of 
science of comparable eminence has left a personal 
record whioh is at once so complete and so en¬ 
lightening, so invaluable a key to the develop¬ 
ment of a great scientific mind 

The first volume of the manuscript is the smaller 
of the two quartos, a small green covered note¬ 
book Thu was used from September 1820 to 
Deoember 1823 Faraday’s scientific work In 
these early years (he was twenty-nine years of 
age m September 1820) was largely chemical and 
analytical, moluding the investigation of new 
compounds erf chlorine and carbon, out the volume 
contains also a few important electrical experi¬ 
ments The entries for September 1821, for ex¬ 
ample, record his well-known first experiment* 
on electromagnetic rotations, which lod to Hie 
misunderstanding with Dr Wollaston That for 
Christinas Day 1821 describes how he first succeeded 
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in making a wire carrying an electric current 
rotate under the influence of the earth’* magnetic 
field alone The second, larger, quarto volume 
covers the period December 1823 to November 1832 
Its contents are also largely chemical, and it con¬ 
tains the record, in May 1825, of the discovery and 
analysis of bicarburet of hydrogen (benzene) 

The second quarto is no more than two thirds 
filled Evidently in 1831 Faraday decided to 
keep his notes on loose sheets of foolscap paper, 
and from that date onwards (there is some over 
lapping between the second quarto and the first 
folio) the Diary ” is on sheets of this character 
which have been afterwards bound up into volumes 
The slim folio volume 1 (February 1831 to June 
1832) must be one of the most significant, as it is 
certainly one of the most interesting scientific 
manuscripts in existence, for besides some expon 
ments of a miscellaneous character, it contains 
substantially the record of the work commum 
rated to the Royal Society in the first and second 
senes of the expenmcntal researches m elootncity, 


embodying the discovery of electromagnetic in¬ 
duction The induction of an electric current 
m a coil of wire was first successfully obtained, 
by ‘ make * and ‘ break ’ qf the current in an 
adjacent voltaio circuit, in the famous ring experi¬ 
ment on Aug 29, 1831 

It is impossible, within tho limits of a short 
article, to give even a summary of the contents 
of the “ Diary ” Moreover, one at least of the 
published volumes will be available, it is hoped, 
in time for the Faraday Celebrations in September 
1931 The notes are earned on from 1831, through 
tho eight folio volumes down to the year 1862, 
when ms powers were fading and his experimental 
work was at an end An entry for Mar 12, 1862, 
records an expenment which seems to bo the last 
he ever made He was hoping to obtain an effect 
of magnetism on light He felled to find it It 
was not the first time he had made this expenment 
unsuccessfully but his scientific intuition was 
not at fault, for others have since found the effect 
that he was seeking 


Obituary. 


Pkof Adolf English 

HE death of Hemnch Gustav Adolf Engler, 
aptly described as the AlimcutUr of systematic 
botanists, on Oot 10, in his eighty-seventh year, 
removes a prominent and striking personality from 
the botanical world ‘ Engler s System is a phrase 
familiar to all Btudents of the science, and has been 
in recent years a subjeot of warm discussion among 
those interested m phylogeny and more especially 
in the natural ’ arrangement of the families of 
flowering plants In his student days, Engler came 
under the influence of the great German systematist 
Eiehler, whose System ’ was a definite attempt to 
arrange plant families in Berios advancing from the 
more primitive to the more highly specialised , tho 
simplest typo of flowor was regarded as the earliest 
and advance implied an increase m number of parts 
and specialisation of structure Engler s Syl labus ’, 
which was a modification of Eichlers system, 
has been widely used m systematic works and a 
large proportion of Continental and American floras ’ 
follow s his arrangemt nt The criterion of primitive 
ness has been challenged by the school whioh regards 
the simplest types of flowers to be reduced and 
not primitive forms, but m the recently published 
edition of his Syllabus the veteran botanist vigor 
oiuly defends his position and suggests that the less 
known parts of the African continent may conceal 
forms which will provide links in support of his 
theory 

The ‘ Syllabus ’ was the basis of arrangement of 
“ Die natvirlichon Pflanzeufamihen ”, a systematic 
description of tin families and genera of plants, 
initiated by PrOfcjPrantl and Prof Engler in 1887 
and earned to completion by Engler after Prantl s 
death early in the progress of the work The 
“ Pflanzenfamilien ’ had a wider appeal among 
botanists than the more erudite and more strictly 
technical “ Genera Plantarum ” of Bentham and 
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Hooker The distribution of the work of compila 
turn among a large number of botanists led to a 
oertain inequality of treatment but it went far 
beyond any previous production as a revision of the 
families and genera of all the groups of the vege 
table kingdom A now and enlarged edition is in 
course of publication, and of two large volumes 
issued during the present year under his editorship, 
Engler was also tho author of the greater portion of 
one and of part of the other, a tribute to his remark 
able virility and continued power of work 
A still more ambitious production was the 
Pflanrenreich ’ , begun, with Engler as editor, 
m 1900 a series of complete monographs of the 
families of flowering plants a largo number of 
volumes have already appeared 

Engler was m the prime of life when m 1889 he 
went from tho University and Garden of Breslau 
to Berlin, as professor m the University and Director 
of tho Botanic Garden and Museum His first 
scientific post was under Prof Nageli in Munich, and 
his earlier work dates from that University and 
Botanical Museum and Garden 
One of his early interests was the Saxifrages, on 
w hich he published a monograph in 1872 Healsocon 
tnbuted (1878-82) monographs of several families 
to Martius s monumental Flora Brasiliensis ”— 
which was continuing under Eichlers editorship 
Among these was the Aroids, a family Engler made 
specially his own, and monographed in de Candolle’s 
‘'Monographia Phanerogam arum ’, where he elabo 
rated an arrangement of the genera on genetical 
lines A developmental study of world floras found 
expression in his “ Versuch einer Entwicklungs- 
goschichte der Pflanzenwelt seit der Tertidrpenode” 
(1879-82), and the senes of volumes entitled “ Die 
Vegetation der Erde organised by the late Prof 
Oscar Drude and himself m 1895 continues to 
provide authoritative aooounts by experts of the 
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vegetation of speoifio areas of the earth’s surface 
German overseas expansion found in Engler a help 
ful exponent in organising the botanical exploration 
of the German spheres of influence in tropical Africa 
and Now Guinea, and in the oollation and publica 
tion of the results 

In 1881 Engler founded his Botanische Jahr 
buoher , a medium for the publication of oommuni 
cations on taxonomy, plant geography, and plant 
historj The increasing importance of the Berlin 
Garden and Museum under his directorship as a 
centre of taxonomic work was reflected m the 
growth of the publication, which still appears 
regularly 

A conspicuous monument of tho abundant energy 
and organising power of Adolf Engler is the hno 
Botanic Garden and Museum which he planned at 
Dahlem, outside Berlin, to replace the former re 
stricted quarters in tho city Here in the open 
country he was able to develop his ideal, and the 
Berlin Dahlem establishment noldB a high place 
among the botanical institutions of the world 
Here he continued to work after his retirement, 
and here, we gather from an appreciation by his 
upil and successor, Prof Ludwig Diels, he found 
is last resting place Few men have equalled his 
output of botanical work or oxercised directly or 
indirectly a greater influence on the development 
of the branches of botany to which he devoted 
sixty years of unremitting and fruitful labour 
A B R 


Mr B B Woodward 

Bfrnabd Bariiam Woodward died on Oct 27, 
aged seventy seven years Ho was the only son of 
Bernard Bobngbroke Woodward Librarian of the 
Royal Library, Windsor, and of his second wifi, 
Emma, daughter of Mr George Barham of Wither 
dale Hall, Suffolk He was grandson of Samuel 
Woodward, the Norwu h geologist and an ha*ologist, 
and nephew of S P Woodward, tljt well known 
author of The Manual of the MolluBca and of 
Dr H«nrv Woodward, Keeper of Geology in the 
British Museum (Natural History) He was edu 
cated at Merchant Taylors and University ( ollege 
schools, but his education was interrupted by 
the earlv death of his father, and ho started life 
as a clerk m Messrs Robarts, Lubbock and Go s 
bank 

In 1873 Woodward was appointed Curator to tho 
Geological Society, and was lesponsiblc for the re 
moval of the Society s collection from Somerset 
House to Burlington House and its rearrangement 
in the new premises In September 1876 he entered 
tho Printed Book Department of the British 
Museum, and on Oct 13, 1881, he was transferred 
to the now Natural History Museum at South Ken 
smgton and was placed in oharge of the General 
Library there, being promoted fast class assistant 
on Aug 22,1887 He retired on July 21,1920, but 
was further retamed until the beginning of 1922 to 
carry on the work of lie Library Catalogue He 
was twice married, his second wife dying in 1904, 
but leaves no children 
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With the scientific environment of his youth it is 
no wonder Woodward formed a oolleotion of shells 
when he was ton years of age, and though in early 
manhood an ardent geologist, serving five years as 
secretary of the Geologists Association, all through 
his long life malacology was his favourite study 
Apart fiom a few popular articles, his first serious 
contribution was on tne Pleistocene Mollusca of the 
Barnwell gravels in 1888, and from then forward, 
although hampered with ill health, he was the author 
or joint author of a vers large number of papers 
dealing with many aspects of malacology, pub 
hshed in the Annals ami Magazine of Natural Hu 
tory, tho Journal of the Linnean Society, tho Quar 
terly Journal of the Geological Society, the Proceed¬ 
ings of the Zoological and Malacological Societies, 
the Essex Naturalist, Geological Magazine, and in 
many scattered reports on archaeological oxcava 
tiona 

Woodward was responsible for the Mollusc an por¬ 
tion of the Zoological Record ’ from 1893 until 
1890, whilst the articles on the non marine mollusca 
of the various counties m the Vietona County His 
tone s are from his pen He was author of The 
Life of the Mollusca , 1913 (ataloguo of the 

British Species of Pisidium , 1913, and joint author 
of Ihe Synonymy of the British Non Marine 
Mollusca , 1920, the two latter being published 
by the Trustees of the Bntish Museum In his 
official capacity, ho was ri sponsible for the forma¬ 
tion of the finest natural history library in the 
world, whilst his ‘ Catalogue of the Books, Manu- 
senpts, Maps and Drawings in the British Museum 
(Natural History) ’, five volumes, 1903-15, and 
supplement, 1922, will alwavs remain as a per 
manont momonal to his knowledge and painstaking 
accuracy This scientific knowledge was always 
at tho service of all students, and he contributed 
many paragraphs upon malacological papers to the 
columns of Research Items in Nature His death 
is mourned by a large circle of friends 


Dr Lunwio Moser director of the Institute 
foi Analytical Chemistry at the Teohmcal High 
School in Vienna, and president of the Verern 
Oesterreichischer Chemiker, died on Sept 26 after 
a motoi at cident m which his wife was also killed 
We learn the following particulars from the Chetni- 
ker Zeituvg Born at Vienna in 1879, Moser studied 
under Vortmann at the Technical High School, and 
after spending some tune in industrial woTk was 
appointed assistant to Vortmann In 1920 Vort 
mann retired and Moser succeeded to the chair 
He reorganised tho Institute whit h Was transferred 
to new premises and a department was devoted to 
micro-ohemioal analysis Moser was an untiring 
investigator, and up to tho time of his death more 
than ninety publications had appeared under his 
name, many of which related to the rare earths 
He also published volumes on the estimation of 
bismuth and on the preparation of pure gaBes At 
the time of his death he was engaged on the 
manuscript of a " Lehrbuch der analytisohen 
Chemie ”, which is not more than half oompleted 
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News and Views 


Db F G Banting, of Toronto, has been made an 
honorary fellow of the Royal College of Surgeons of 
England he is tho first member on whom the College 
has conferred the honorary fellowship It will be 
remembered that about nme yearn ago Dr Banting 
working with C H Beet, obtained pancreatic extracts 
which were active m reducing the symptoms of 
diabetes in depant reatised dogs their remvestigation 
of the problem of the hormone of the pancreas lod 
directly to the preparation, by J B Collip, of purified 
extracts suitable for the treatment of human diabetes 
The modem treatment of diabetes by insulin dates 
from this work of Bantings and although insulin 
oannot be described as a cure for tho disease yet it 
has brought immense benefit to numerous patients 
In fact, the diabetic, whether child or adult can face 
the chanoee of life to day almost as well as the 
non diabetic Lord Moymhan at a meeting of the 
Council of the Royal College of burgeons on Nov Id, 
when the honour was conferred, pointed out that the 
dwooveiy of insulin was the first piece of really 
scientific rescan h in tho realm of medicine contributed 
by the British Dominions The work was of a physio 
logical character bearing on tho practice of surgery, 
though m itself something entirely outside the 
surgeon s craft, bnt ita value deserved the leoogmtion 
of surgeons 

H R U thjc PaiNOh or Walks, m honouring the 
recently incorporated Association of Scientific and 
Technical Institutions by his presence at dinner in 
the Guildhall on Nov 13, onoe again directed timely 
attention to the national and imperial significance of 
a policy of oo ordination and oo operation in the 
exploitation of material and intellectual resources 
Eight years ago His Royal Highness gave support 
and enoouragement to the movement of which the 
present scheme, whioh involves the establishment of 
a central building for the use of the constituent and 
associated societies, is a logical development Amove 
ment had he said been inaugurated which, if steadily 
supported and wisely guided may confer benefits upon 
industry as a whole, both in Groat Britain and in 
the Empire, the extent of which we can only dimly 
foresee The time has long passed when any one 
industry, or any one branch of science, can hope to 
develop to its full stature without an intimate know 
ledge of what is going on in other departments of 
human activity, to aay that further research is 
urgently necessary m almost every branoh of industry 
and science m almost a truism The Prince oongratu 
lated the presidents and councils of the constituent 
bodies on their foresight and wisdom, expressing his 
confidence that the outcome is bound to have a 
favourable effect on the course of wages and of 
industry Other'|jjpokers at the dinner, at which 
Sir Ernest Rutherford presided, were Sir John 
Cadman, Sir Robert Horae, Dr Q c Clayton, Sir 
Auckland Geddes, Sir William Larks, and Mr Eno 
Maofsdym, and it was announced that Mr Robert 
Mood had made a gift of £10,000 to the Association 
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The registered office of the Association is Burlington 
House, Piccadilly London, W 1, whence a oopy of 
the Memorandum and Articles of Association and 
information concerning the conditions of individual 
life membership may be obtained 

Tus Imperial Conference whioh ended last week is 
the first over which a Labour Prime Minister of Great 
Britain has had the privilege to preeide It waa not 
unreasonable to hope, therefore, that this Conference 
might be distinguished from previous ones by a de 
parture from orthodoxy in its approach to the prob 
lems of Imperial co operation in the development of 
that large portion of the earths surface which is 
comprised by the British Commonwealth of Nations 
Yet it must be confessed that the only distinctive 
feature about this Imperial Conference lias been the 
obvious marked cleavage of opinion on most of the 
subjects under discussion between tho representatives 
of the Dominions on one hand and those of Great 
Britain on the other Little that is tangible haa 
emerged from some weeks of labour It has been 
suggested that the comparative failure of the Con 
feren.ee was due to lack of preliminary preparation 
on the part of Groat Britain and that on no subject 
on the agenda did Great Britain give a clear lead to 
the Dominions, and it must be confessed that the 
criticism appears to be justified The best and most 
obvious way to stage Imperial economio discussions 
is to have prepared beforehand a survey of the 
methods by which the Imperial Government seeks 
to arhieve economic unity In tins connexion it is 
disappointing to find how little prominence was 
given to a proposal, winch haa authoritative adherents 
in this and other parts of the Empire for the creation 
of an Imperial Secretariat with functions similar to 
those of the League of Nations Secretariat Such a 
secretariat would act as the supreme co ordination 
body for the various Imperial bureaux already in 
existence It would ensure continuity between the 
four yearly Imperial Conferences , and it could, if it 
were properly supported, present to each Conference 
an adequate survey of the resources, actual and 
potential of the Empire as a whole, without which 
all talk of tho rationalisation of Empire industries is 
vain 

From, our pomt of view, however, the moat du 
appointing feature of the Conference has been the 
scant attention which appears to have been given to 
the relation between scientific research and the de¬ 
velopments of the material resources of the Empire, 
and education It may be that the p re se nt Govern 
ment considers that all that is necessary in connexion, 
with scientific researoh haa already been said or done 
by previous Conferences But previous Conferences 
have scarcely ever considered the influence of Great 
Britain ae a cultural centre, and the means by which 
the various parte of the Empire can take advantage 
of the facilities available ben for higher education 
and training It is a fact perhaps not generally 
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known that the United State* deliberately often 
attractions to educationists in British Dominions, 
-while Great Britain has hitherto had little to oiler 
them. The incorporation of a scheme of educational 
studies in the University of London is now an accom¬ 
plished fact, and it is, therefore, a pity that no attempt 
was apparently made to arouse any enthusiasm among 
the Dominion Premiers for this new link in the oh am 
of Imperial co-operation. 

A MOST valuable collection of records and publica¬ 
tions on amentia has been presented to the Library 
of the Royal College of Surgeons of England by Dr. 
Thomas Bruahfleld, who was formerly Semor Medical 
Officer of the Fountain Hospital for Imbeciles at 
Tooting, under the Metropolitan Asylums Board. 
The records comprise the detailed histories whioh Dr. 
Bruahfleld compiled of all the children who came under 
his charge from his appointment in 1014 until his 
retirement in 1927, with photographs of the children 
taken on admission and after treatment. The his¬ 
tories are classified by the typos of amentia—mongol¬ 
ism, cretinism, microcephaly, and so on—and Dr. 
Bnishfield has preserved elaborate details not only 
of each child's physical condition and family history, 
but also of the mental tests employed m each case 
and of the progress of such as wero fit to attend school 
All these records are fully indexed, and numerous 
tables have been drawn up summarising and analysing 
the material from various aspects. These histories 
and statistics, covering so long a period from the tune 
when the particular study of mentally deficient 
children was only beginning, are all the more valuable 
because they have not been continued on any such 
a scale as was undertaken by Dr. Bruahfleld. He has 
presented them to the College Library so that they 
may be readily accessible for any research worker in 
this subject, for whom they ought to prove of inestim¬ 
able value, as there is no comparable collection of 
similar material available. 

Bksidbb his first-hand records, Dr. Bruahfleld has 
also presented his very large collection of papers and 
cuttings on amentia, gathered from all over the world. 
These will be kept together in connexion with Dr. 
Bruahfield’a own records, and the donor has prepared 
a full index to them. The papers cover not merely 
the varieties of amentia, but whatever may possibly 
bear on the subject, and there are numerous entries 
in the index under such headings as birth, enoephalitis, 
endocrine*, skulls, etc. To oomplete the usefulness 
of the collection, Dr. Bruahfleld has oompiled a biblio¬ 
graphy of books and articles issued up to the present, 
of which there is no oopy in his collection, on all the 
subjects oovered by his index. He further very 
generously proposes to keep this bibliography up-to- 
date and to incorporate info the collection whatever 
publications be may continue to oollect. It is most 
sincerely to be hoped that there may be workers who 
will be glad to avail themselves of this carefully 
prepared material, and that some of them will care 
to oontinue the collecting of this special literature, 
whioh Dr. Brush field has so industriously and dis¬ 
interestedly begum. 
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Thje tsetse flies of Africa appear to be immune from 
all ordinary methods of control, and the problem is 
bemg approached from many aspects. Mr. Harris, 
who is a Government entomologist working in the 
Zululand Game Reserve, some years ago came to the 
conclusion that these insects seek their prey entirely 
by sight. According to the T\me» of Nov. 14, he gave 
a demonstration of his recently devised tsetse trap 
before a number of entomologists and provincial 
authorities. The trap takes advantage of the fact 
that the inseot is attracted to roughly shaped dummy 
animals, that it usually attaches itself to the nhrfnnwn, 
and reacts to contrasts of light and shade. It consists 
of a wooden frame supported on legs and oovered with 
hessian, except at the bottom, and has a gauze panel 
at the top. Its rough resemblance to on animal appears 

sufficient to attract the insects in considerable numbers. 
They settle on the lower part of the trap, and coming 
within the hessian walla, thoy are attracted by the 
light showing through tho gauze above, and so enter 
the trap proper. In the demonstration 18 of these 
traps were set up, and at the end of a day they were 
found to contain 1393 flies, of which 942 were females. 
The fact that such a trap will remain in good order for 
18 months, and requires little supervision, suggests 
that the method is one of sufficient promise to merit 
its being tested out for a prolonged period. 

Lkavlkt No. 31 of the Astronomical Society of the 
Pacific deals with tho near approach of Eros, which 
will be the closest recorded approach to the earth 
of any planet. The asteroid or minor planet Eros, 
although normally more remote than Mars, has such a 
largo eccentricity (0-223) that on Jan. 30 next it will 
approach within 16,000,000 miles of the earth. This 
will give astronomers the best opportunity they have 
ever had of measuring the actual distance of a planet, 
and for several years preparations have been made for 
the oampoign that has now begun. The scale of the 
solar system is accurately known from mathematical 
considerations and tho observed periods of the planets, 
so that a knowledge of the distance of any one of these 
bodies furnishes the distances of all of them. The 
sun, Venus, and Mars, which are our closest neigh¬ 
bours, are so large and blight that sufficiently accurate 
measures of their positions are not possible. Eros 
combines the double advantage of a oloser appr oach 
than any other body, and of presenting a beautiful 
stellar image that can be accurately measured on a 
photograph. During the forthcoming dose approach 
Eros will suffer large perturbations by our system. 
From these it will be possible to improve our know¬ 
ledge of the mass both of the earth and of the moon; 
in fact, the value that will be obtained for the latter 
will probably be more accurate than any now avail¬ 
able. Even at its brightest, Eros is only of the 
seventh magnitude, so is not visible to the naked eye, 
although it can easily be seen in a small telescope. 

Thx aim disease, whioh is now known to be ranged 
by the fungus, GrapMum ulmi, first appeared in 
Holland and Belgium in 1919 and has sinee spread 
over meet of western Europe, The first definite earn 
recorded in England was at Tottaridge, Harts, in the 
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autumn of 1927, but there is little doubt that the 
disease was present in the Isle of Wight and probably 
also m other districts some years prior to that date 
From 1928 onwards the Forestry Commissioners have 
owned out annual surveys, the mam findings from 
whioh are as follows The disease has increased 
steadily each year both as regards rate of spread and 
intensity of attack and now occurs over the greater 
part of England The disease vanes greatly in in 
tensity in different distncts, but, as a whole, the 
proportion of trees attacked is quite small and usually 
lees than 6 per cent of the diseased trees have been 
actually killed Locally, however, the death rate 
may be quite considerable and the disease assume an 
epidemic character The rate of attack also is very 
variable and apparent recovery may take place for 
certain trees in which the disease was found in 1928 
recovered the following year and are still quite 
healthy There appears to be a close oonnexion 
between the disease and the elm bark beetle, Scolytus 
destructor There can be little doubt that the beetle 
helps to spread the disease by boring mfected trees, 
and the only control measure suggested w that dead 
elm trees should be removed as promptly as possible, 
as they provide breeding ground for the hark beetle 

Prof C C J Webb b Hertz Lecture before the 
Britwh Academy (from the Proceedings of the British 
Academy,\o\ 18 London Oxford University Press, 
1930 Is fid ) is a consideration of the thesis that our 
knowledge of one another, that is, our recognition of 
one another as selves or persons is a primary and 
fundamental form of knowledge, not derivable from 
or subordinate to our lecognition of selfhood in our 
selves, or our perception of an external world of 
things The letture falls uito two parts First it is 
shown that knowledge of others cannot be reduced to 
an inference from knowledge of self and knowledge of 
things—since all such inferential accounts presuppose 
the mutual recognition whioh they are designed to 
explain Moreover, it is held that the development 
both of self consciousness and of external perception 
involves the implicit recognition of the distinction 
between self and others, so that indeed, of these three 
forms of knowledge, the apprehension of other selves 
is ‘ in all probability the first to predominate in 
human experience" Prof Webb, therefore, is dis¬ 
posed to hold that however intimately all three forms 
of oogmtion may be interconnected in the mode and 
order of their psychological development, each is 
logically independent, Mid that no one of them could 
be derived from any combination of the others 

The second part of Prof Webb's lecture draws out 
the implications of this result especially in the sphere 
of religious experience For that experience, though 
it may arise through any of the three forms of aware 
ness, is always Jtos sntiallv an intercourse —a ‘ social ’ 
experience— andmay therefore be held to claim the 
authenticity whioh has been shown to belong to our 
recognition of others as 'soon' Our knowledge of 
the object of religious experience differs, of course, 
profoundly from our knowledge of other selves but 
Prof. Webb holds—supporting his argument by a 
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companion of his own view with Prof Alexander’s— 
that these differences are not such as to invalidate the 
claim heie advanoed This bare synopsis indicates 
only the course of a brilliant lecture Both parts of 
it raise difficulties But suggestion is the business 
of the lecture form Mid this certainly is an admirable 
example of philosophical thinking and expression 

We have received from the authonties of the Univer¬ 
sity of Allahabad the first four volumes of Allaha 
bad University Studies ”, m which are published the 
results of research work earned out by members of the 
various dejiartments of the University in the penod 
1925-1929 In a prefatory note to the first volume 
the Vice Chancellor, Dr (langonatha Jha, explains 
that although research woik has been earned on at 
Allahabad smee the seventies of the last century, no 
attempt lias previously been made to place the result* 
on record or to assist in their publication, excepting 
only m Indian 1 hought, a quarterly journal of Onental 
research conducted for a time by the late Di Thibaut 
and himself With the recent reorganisation of the 
University on a unitary basis, and in view of the stress 
now laid on research, the authonties have thought it 
desirable that members of the University should have 
a vehicle of publication of their own This object is 
eminently praiseworthy, provided the editonal board 
ensures that the standard maintained is worthy of an 
institution of university rank 

It is unfortunately the case that too many educe 
tional institutions m outlying parts of the world are 
prone to issue publications which swell tho already 
overwhelming volume of scientific- literature with 
contributions which are little more than academic 
exercises Some of the contributions to the Allahabad 
volumes are not above criticism m this respect It la 
a danger to which the study of English in India is par 
ticularly exposed This must be inevitable m a sub 
ject which looks to European rather than Indian 
culture for its inspiration On the other hand, Sir , 
F J Fletcher, Principal of Agra College, has written 
an excellent study of George Bernard Shaw and the 
place of his writings in the development of modem 
English society, which is admirable as an analysis 
and to the Indian student should be an illuminating 
introduction to oertam aspects of English culture It 
might, however, have appeared more fittingly in a 
‘ Review Although, taking the four volumes as a 
whole, the various departments of university studies, 
science, law, philosophy, history, and so forth, are 
well represented, it is to be noted that while it is aa a 
record of research bearing upon specifically Indian 
studies that these Volumes should have a special 
interest, these subjects, well represented in the first 
two volumes, dwindle sadly in number in the two 
later 

Db A P Laubih delivered a lecture on photo¬ 
micrography applied to the work of Rembrandt and 
his school, at the Royal Aoademy of Arts, on Nov 12 
Painters such as Rembrandt, who showed their brush- 
•work, had each their own ‘ hand-writing' with the 
brush, and can thus be identified By taking prints. 
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cutting them up, and placing them one on another, 
it is possible to make a very close and accurate study 
of such individual characteristics. Another purpose 
served is the revelation of weakness in drawing. A 
magnification of two diameters has been found to be 
best for Rembrandt and his school. Long experience 
and special skill are required to obtain photographs 
which are strictly comparable. It is also necessary 
to have records from undoubted pictures of the 
painter's work throughout his career, and also that 
of members of his school, as a dossier for testing the 
authenticity of a given picture. Dr. Laurie illustrated 
Rembrandt's brushwork throughout his career, and 
the brushwork of his school, by means of a senes of 
lantern slides. While putting forward his opinion 
with due caution and diffidence, Dr. Laurie said he 
believes that pictures painted by Carel Fabntius, 
Flinck, Bol, and possibly Drost, will be found among 
1 accepted ’ Rembrandts ; that thoro was a jionod 
during Rembrandt’s successful time at Amsterdam 
when he was turning out pictures with the holp of 
his pupils ; and that m the first half of the eighteenth 
century there was a very skilful forger of 'Rembrandt*' 
in his later style. On the other hand, probably no 
painter of his time has left so many examples as 
Rembrandt of his personal individual handiwork. 

In World Power for October it is pointed out that 
France is now divided approximately into fifty regions 
each one of which is surrounded by a triangular or a 
quadrangular grid of wires at very high pressures, fed 
by about fifty steam or hydroelectric stations. It is 
noteworthy that the Pans area is connected only to 
Caen and the Massif Central During tho War, it was 
considered advisable to equip Paris with jxiwerful 
steam stations situated on the Seine and supplemented 
by a supply from the Massif Central hydroelectrio 
stations. Now that the coal mines in the north have 
been practically reconstructed, intereonnex ion will very 
shortly be made between them and Pans. Future in¬ 
creases in the electric demand will be mot by stations 
near the northern pit-heads. The western regions, 
and Bnttany in particular, have a very poor electnc 
supply. It has been suggested that this might be 
remedied by the installation of powerful tidal jxiwer 
stations. Another suggestion is to plunge tubee in the 
sea near Brest which will utilise, in the method pro¬ 
posed by Claude and Bouohorot, the temperature 
difference between surface water and deep water for 
tbe generation of electric energy. 

Oms of the tallest ooncrete buildings in the world, 
A Noite, has been erected in Rio de Janeiro. It has 
2A floors and is more than 410 feet in height. The 
Wetting house International Journal for October calls it 
a beautiful building in a beautiful city and says that it 
rivals the famous Sugar Loaf Mountain on the other 
side of the bay on which Rio is situated. Judging 
from the' photograph shown of this beautiful oity, 
taken from the air, we oan scarcely endorse the praise 
given to the building. For a building of this height, 
a very elaborate lift installation was a necessity, as a 
very speedy, efficient, sod accurate wrvioe has to be 
maintained. The Westinghouse Electric International 
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Co. has installed its inductor control system, the 
operation of which is almost entirely mechanical. 
Stops from outside the lift are registered on a signal 
panel. Whan a oar approaches within 25 feet of a 
landing stage whore a call has been registered, both 
an audible and visible signal warns the operator to 
centre the switch. The lift-car is thus placed under 
the control of the inductor and automatically slows 
down, making a level, even stop at tho floor with a 
minimum tune lost m deceleration. If the lift-oar 
happens to be fully loaded, Lhe operator simply paasee 
the floor and the call is automatically transferred to 
the next car. The speed of the care is 700 feet per 
minute anti each can carry a load of 2500 lb. There 
are four entrances to the lifts and they have now been 
working for several months very satisfactorily under 
heavy traffic conditions. 

In Germany the protection of birds is gouerally con¬ 
trolled by tho Imperial Law of 1888, which details in 
a schedule, not the birds to be protected, as does 
British law, hut the harmful species which may be 
destroyed. In Prussia, however, thoro have existed 
old codes in the various provinces of the State, often 
at varianco with each other. The announcement is 
now mado from Berlin (by Science Service, of Wash¬ 
ington, D V ) that new and uniform laws fur birds and 
wild flowers have been enacted by Prussia During 
the proper open seasons the following birds may 
now lie hunted in Prussia: wild ducks, wild geese, 
most of the quail family, sandpiper, curlew, snipe, 
gulls, terns, and pigeons. Thirteen ‘ outlaw ’ species 
are listed which may be killed without restriction at 
any time, including several hawks, all crows, sparrows, 
grebes, and herons. All the remainder of the birds 
are given the benefit of an absolute closed season, 
although certain, like ospreys and kingfishers, that are 
given protection generally,may still lie shot if necessary 
for the protection of fish-ponds. No more bounties 
will be paid for the destruction of predaceous birds ; 
bird-lime and traps for catching or injuring birds are 
prohibited ; and birds muBt not be hunted by the 
aid of artificial lights. Further, certain.wild animals 
which destroy birds but also prey upon rodents to an 
even greater extent, notably the wild oat, pine marten, 
and mink, are given absolute protection. The new 
lint of prohibited plants oontains thirty names, mostly 
of sjxjcies which have boon subjected to destructive 
collecting by dealers. 

Skvkhb winters in Great Britain are not common, 
but when they do come, havoc usually results in many 
domestic water-supply systems. A public sendee has 
therefore been rendered by tho Royal Institute of 
British Architects by the production of a small 
pamphlet entitled “ Report on Damage to Plumbing 
Woflc caused by Frost" (R.I.B.A., 0 Conduit Street, 
W., 1030. 3d.), which shows those who have interests 
in property what should be arranged to prevent 
damage. Initiated by the Science Committee of the 
R.I.B.A., the suggestions are the result of the delibera» 
tiona of a conference which included representatives 
from the Ministry of Health, the L.C.C., and a number 
I of other bodies representing various interests. Tbe*f 
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suggestions include plumbing matters dealing with the 
location of pipes and provision of stop-cocks, instruc¬ 
tions to householders upon precautions to prevent 
freeling in water systems, and hints upon hot-water 
boilers in connexion with frost stoppages. 

Tits next annual Congress of the Royal Institute 
of Public Health will be held in the City of Frankfurt- 
on-Main on May 10-24 (Whitsuntide), at the invitation 
of the German Government, the Municipality, and the 
University of Frankfurt. The Congress will be pre¬ 
sided over by the Marquess of Reading. The inaugural 
meeting will be held on the morning of May 10, and 
the scientific work of the Congress will be conducted 
in English m the following sections : Section I., State 
medicine and municipal hygiene; Section II., archi¬ 
tecture, housing, and town planning; Section III., 
industrial hygiene; Section IV., women and children 
and the publto health; Section V., tuberculosis; 
Section VI., pathology, bacteriology, and bio¬ 
chemistry. Educational visits will be paid to the 
chief places of interest in the city of Frankfurt, 
including the new housing developments. Some of 
the chief spas and health resorts of the Rhine and 
adjacent districts will be visited, including Wiesbaden, 
Homburg, Nauheim, Kreuznach, and Miinster-am- 
Stein. On May 23, a whole day's visit will be made 
to Heidelberg. Delegatee are being invited from the 
governments, municipalities, universities, and other 
publio bodies of Great Britain and Ireland and the 
British Dominions, as well as from continental and 
foreign countries. 

At the anniversary meeting of tho Mmerelogical 
Society, held on Nov. 4, the following officers were 
elected:—President, Sir John S. Flett ; Vice-Preti- 
denU, Dr. G. F. Herbert Smith, Prof. C. Gilbert 
Cullis ; Treasurer, Mr. F. N. Ashcroft; General Secre¬ 
tary, Mr. W. Campbell Smith ; Foreign Secretary, Dr. 
J. W. Evans ; Editor of the Journal, Dr. L. J. Spencer. 

Sib Vbnkata Raman, Palit professor of physios in 
the University of Calcutta, has been awarded the 
Nobel Prize for Physios for 1030, for his work on the 
scattering of light and the discovery of the Raman 
effect; and Prof. Hans Fisoher, director of the 
Institute for Organic Chemistry of the Technical 
High School, Munich, has been awarded the Nobel 
Prize for Chemistry for 10*0. 

Thx July-September number of The World’* Health 
(Vol. 11, No. 3), the organ of the League of Red Cross 
Societies, is a British Empire number, and contains 
a history of the Red Cross in Great Britain by Sir 
Arthur Stanley, a review of Red Cross problems in 
India by Norah Hill, and a description of the Red 
Cross clinic for rheumatism in PetoJPlaoe, Regent’s 
Park, London, by R. H. P. Orde. t* 

Msaaxa. Dulau and Co., htdjf *2 Old Bond Street. 
W.l, have just issued Catalogue No. 178 of nearly 
1800 second-hand works relating to botany and 
gardening, many fondHly the property of the late Sir 
George Watt; also Catalogue No. 170 giving the titles 
of upwards of 1100 works on the subjects of oonoho- 
logy, entomology, geologyv ornithology, and general 
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zoology. Both catalogues can be had free upon 
application to the publishers. 

A nxw part—No. S—of “ An Illustrated Catalogue 
of a Valuable Country Library ” has just been pub¬ 
lished by Messrs. Henry Sotheran, Ltd., 43 Piocadiliy, 
forming No. 820 of “ Sotberan’s Price Current of 
Literature ”. Nearly *000 works are listed, many of 
which relate to science and travel. As is usual with 
the catalogue of which this forms a part, the list is 
enriched by numerous bibliographio notes which 
should be of interest and value to collectors and 
librarians. 

Thb Bulletin of the Royal Academy of Denmark 
for 1920-1930 (Overeigt Kgl. Daneke Videmkabeme,a 
Selekabs Forhandl.) contains a complete list of the 
Academy’s publications from its foundation in 1742 
to June 1930. This, whioh is compiled by Asger 
Lomholt, is arranged under authors and then chrono¬ 
logically. Most of the papers can still be purchased 
in separate form or in the relatively small parte of the 
Overngt ; the price of each is quoted. The List should 
therefore be of value to librarians, bibliographers, and 
booksellers. This part of the Overeigt costs 4 kroner 
(about 4s. 6 d.). 

In the annual report for 1929 of the South African 
Institute for Medical Research, Johannesburg, recently 
issued, the director. Sir Spencer Lister, sqgvmiffeea 
the routine and research work of the Institute. It 
has been ascertained that in pneumofda ami pneumo- 
coccic meningitis the strains of the pneumococcus 
causing these diseases are constantly changing ; also, 
that some of the pneumonic infections occurring among 
the native mine labourers of the Witwate'urand gold¬ 
fields seem to be caused primardy by a filterable virus 
followed by a secondary pneumonic infection. As a 
result of experimental work, it has been'found that 
nine species of fleas are capable of transmitting plague 
under laboratory conditions. Dr. Pirie hi’s prepared 
a pathological report on 000 oases of tuberojjfteie 
oocumng among native miners, and Dr, dee Ligaeris 
has oontinued his investigations upon oanceiwMnploy- 
ing Rous’s fowl aarooma for the experimental work. 

Wk have received the first number of the second 
volume (March 19*0) of the “ Index to the Literature 
of Food Investigation ”, compiled by A. E. Glennie 
for the Department of Scientific and Industrial Re¬ 
search (H.M. Stationery Office, 1030). The arrange¬ 
ment is similar to that in the previous numbers, each 
title being aooompanied by a few lines indicating the 
nature of the work reported and the conclusions 
reached. The index is preoeded by a brief review of 
noteworthy developments during 1928-29, which is 
provided with its own bibliography of 79 references. 
It is proposed to give such a review with the first 
number of each volume. This summary is useful ss a 
means of keeping in touch with the more important 
advanoea in the subject, on whioh a large number 
of papers are published annually: thus, upwards of 
800 papers are summarised in the present half-yearly 
list. The review deals with the freezing or OdiUng 
of meat, the smoking of fish, disease in fruit, oorrosico 
in tins, and some engineering problems ; to some of 
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(hew subject* reference baa already been made in Applications are mvited for the following appoint 
oar col umns ments, on or beforo the dates mentioned An assist - 

ant lecturer m geography at University College 
Dubxnq (he last few years Messrs Thomas Murby Nottingham — The Registrar, University College, 
and Co have become known as publishers of books Nottingham (Nov 26) A lecturer m elementary 
on geological subjects Their geological supplies general chemistry at the National Bakery bohool, 
department, or at least the extent of its resources, Borough Polytechnic—The Principal Borough Poly 

m perhaps less familiar A catalogue which they have tecimic, 8h 1 (Nov 28) A resident clinical patho 
reoently issued can be consulted with profit by teachers logist at the Manchester Royal Infirmary—The 
and students who may from time to time desire to Chairman of the Medical Board Royal Infirmary, 
purchase apparatus and materials for geological work Mam houter (Nov 29) An assistant lecturer m 
m the field or laboratory Hammers, collecting bags, geography at the University College of Hull—The 
map caaes, and ohnometen are represented in groat Registrar University College Hull (Nov 30) A 
variety Collections of rooks, minerals, ores crystals, whole tome head of the Aristotle Road Glapham, 
thin sections, and fossils are available, specially Junior Commercial and Junior Technical Evening 
selected in several cases to illustrate standard text Institute—lhe Education Officer (T 7) I he County 
books on mineralogy, petrology, and paleontology, Hall, Westminster Budge, S F 1 (Det 1) An assistant 
together with card trays cabinets, and slide boxes anatomist in the Univirsity of Cape Town—The 
suitable for the storage or display of specimens Secretary Office of the High t ommihsioner for the 
Petrological microsoopes by well known makers are Union of South Africa 7 i Strand W C 2 (Dec 17) 
supplied, and all the accessory apparatus required for A full time pathologist at Napiei Hospital Now 
petrographic methods Crystal models and struc Zealand—The Managing [secretary Hawkoe Bay 
tural models of considerable interest for teaching Hospital Board Napier, New Zealand (Jan 10) A 
pui-posee have recently been introduced Intending male assistant in the sheep department of the Rowett 
purchasers of geologioal materials and accessories Research Institute Exponmental Stock Farm—The 
such as those mentioned should consult Messrs Secretary Rowett Research Institute Rucksbum, 
Murby s catalogue Aberdeen 


Our Astronomical Column 


A Study of Spectrohehograms —An important 
contribution to the study of the sun s atmosphere 
by moans of apeotrohehograms, which reooid the 
sun s surface in monochromatic light at different 
levels from the photosphere to the top of the chromo 
sphere, is given by L. D Azambuja in Annales de 
VObeervatoxre de Pane, Section d Astrophysique k 
Meudon, Tome 8, Fas 2 Hitherto mogt spcctro 
heliograms have been obtained in the hydrogen 
light (Ha) and in that of ionised calcium (H and 
K), though Deslandies m 1894, Hale and Ellennan 
in 1903, and Fox in 1906 first respectively recorded 
the sun’s surface in the light of other elements 
D Azambuja a present research is concerned chiefly 
with such elements as magnesium, iron, calcium 
(neutral), sodium, and strontium, that are character 
latio of the lower ohromosphere or reversing layer 
For this work a powerful spectroheliograph suoh as 
that at Meudon is essential, and it was possible to 
study the changes as the narrow selecting slit was 
set respectively at the middle and at the edge of the 
spectral line used As is well known, there are 
significant differences (explicable as being mainly 
due to difference of level in the sun's atmosphere) 
between spectrohehograms taken in the light whioh 
oomea from the narrow central portion of the Ha, 
H, or K lines and those obtained when the edges of 
the lines are likewise isolated A comparison of 
these established differences with those observable 
m the case of the lines duo to lower lying elements, 
together with a knowledge of the curves of intensity 
of the lmes, forms the basis of the present discussion 
The memoir also contains results relating to the 
infra red lmes, X8498 sad X8642, of ionised cainmm 
The possibility of obtaining spectrohehograms with 
these lmes was indicated by C R Davidson at Green 
wash in 1927, when he measured their intensities 
relative to those of H wad K m the spectrum of 
the chromosphere Using hypenensitised neocyenm 
plates, D'Azambuja has suooearfully obtained speotro 

No. 8180, Von. 126] 


hehograms in these radiations The memoir, which 
contains excellent illustrations whilst presenting new 
results is a valuable book of reference to the work of 
others in this lmo of solar lesearth 

Identity of s Minor Planet —M Delporte deteoted 
an interesting object at tho Ueelo Observatory on 
Sept 29 He was doubtful whether it was a comet 
or minor planet, but there is now little or no doubt 
of its planetary nature The following orbit is given 
in Circular 364 of the Berlin Rerhenmstitut by A 
Kahrstedt 

M 327° 21 
w 07 M \ 

11 1 01 1930 0 

* 22 29) 

e 0 2976 

Period 1 <538 years 
q 1631 

It seems very probable that the object is identical 
with 330 Adalberta, discovered at Heidelberg in 
1892, but not seen since that year 
The following observations were then obtained 
(Aetr Noth 3319) 

Heidelberg M T Apparent BA IpparentDeol , 

1802 Mar 18» ID 23 0" ID 67 2 90> 0° 6 19 6'N 

20 11 40 0 11 64 28 30 0 8 34 3 8 

It was only by a curious chanoe that this object 
received a number and a name Another planet 
discovered on 1892 Mar 19 received the designation 
330 Ihnatar , this was afterwards found to be identi¬ 
cal with 298 Baptistma and tlie planet of Mar 18 
was given the number 330 m order to fill the gap 
If the new object is Adalberta, the period must be 
about 3 613 years, if 11 revolutions were completed 
between 1891 and 1931, or 3 31 yean if IS revolu¬ 
tions were completed Prof J Comas Sola announces 
the disoovery at Barcelona of a planet of mag 10 7 
m Pisoe*, but gives no position it may be the 
Delporte object 
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Bun»l Custom* of the Akaju, Southern Nigeria — 
Burial customs of the Akaju tribe, Ogoja division, 
Southern Nigeria, are described by Mr C B G Watson 
m Man for November Guns are fired to announce 
the death, and for the next two days relatives spend 
their tune collecting food and palm wine On the 
third day the corpse is dressed in a now lorn cloth, 
woollen cap, and shirt or singlet, and is hung in a 
hammock in the yard of the house A fire is lit beneath 
it, the smoko set vino in some degree as a preservative 
The fare is tended by the wife, or in the case of a 
woman by women of the same age grade or by her 
fellow wives A man is kept thus for from fifteen 
days to thirty days according to his wealth, a woman 
for ten days On ono day a man of the same ago grade 
wearing a special cap dances round the corpse In tho 
grave, which is oblong with a special recess for the 
head, the body is plated m a sleeping posture on its 
side, looking westward if a man, eastward if a woman 
Money may be placed in the grave, a hoe is placed on 
a man s head, a machete may be placed on his chest, 
and a gun with tho trigger removed by his side No 
{lottery or eating utensils are buned in the grave or 
broken at its side After interment, no furthor core 
monies take place 

Price of Potatoes — In I actors Affecting the Price 
of Potatoes in Great Britain ’ (University of Pam 
bridge. Department of Agriculture, Farm Economics 
Branch, Report No lfi), R L Cohen attempts to 
explain the fluctuation m potato prices during the 
forty five years for which data are available Total 
production tended to fall until 1898, and has since 
risen, on tho average, until the present time The 
more recent increases may largely be attnbutod to 
higher acreage bemg put under potatoes on account 
of the unprofitable nature of other crops, but the 
interests of neither producer nor consumer would 
appear to havo been served by this heavier produc 
tion Tho analysis of data shows that, generally 
speaking, imports move in the same direction as prices, 
and are consequently a result more than a cause of 
nee changes The chief cause of fluctuation in 
oma production is the variability of yield per acre 
Variations in yield are so irregular that farmers 
cannot contrive to alter their acreage in compensation 
in order to attempt to stabilise yields, which would 
have a steadying effect upon prices It is \ ery doeir 
able that oonect information as to the season s pro 
duction should be spread among British farmers with 
tho view of price adjustment, to prevent foreign pro 
duoers getting the benefit of high prices at times of 
shortage, while home growers are still receiving the 
lower rates of times of plenty Further benefit would 
be derived if tho fluctuations in growers prices could 
be rendered more comparable with those of retail 
prices, as this would not only tend to stabilise rates 
from year to year, but also would result in s larger 
aggregate sum bemg received by tho farmer for his 
potatoes 

Surface Precipitation Reaction of Living Protoplasm 
—In the Proceeding « of the American Philosophical 
Society, vol 89, 1980, L L V Heilbrunn has a very 
concise statement of his suggested explanation of the 
astonishing inoreaae m viscosity in living protoplasm 
that may take place under various conditions, and 
which is so closely associated with the phenomenon of its 
■ stimulation ’ bv vanoyg external agente He shows 
that the films which immediately form at the surface 
of the extruded protoplasm, when a living cell is burnt 
open m water, only form in the presenoe of calcium, 
4M that, under certain ootjgUtions, similar small films, 
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around vacuoles, form m the protoplasmic mass. 
This suggests an analogy with the dotting of blood; 
m the first stage of this process, calcium reacts with 
blood platelets, thrombin is produced, and this sub 
stance can produce clotting even m the absence 
of calcium Similarly m the surface precipitation 
of the protoplasm exuding from a burst egg of the sea 
urchin, in the first stage an interaction occurs between 
pigment and calcium and a substance is produced 
which can bring about the precipitation in the absence 
of calcium In the protoplasm, as in the case of the 
blood, one problem is to explain why this precipita 
tion does not occur until external conditions alter 
The reason appears to be, in part, that the calcium 
inside the living cell is not free, but is bound chemi 
cally Immediately it is freed, on * stimulation the 
precipitation reaction occurs throughout the mass 
and a great increase in viscosity o< ours 

Haploid Plant* and Animal*—Prof R Ruggles 
Gates and Mibs K M Goodwin publish a very valu¬ 
able review of this subject, with comprehensive 
bibliography, in the Journal of Genetics, vol 28,1830 
In tho plant, the sporophyto generation is occasion 
ally produoed with the number of chromosomes char 
acteristic of the sexual cells pnor to fertilisation 
The authors describe a new case of suoh a haploid 
plant m (Enothera and pass m review other oases 
previously described in this genus and in seven other 
genera of flowering plants Iho haplouls are smaller 
than the normal diploids, with smaller cells, and are 
almost oomplotoly sterile Such plants have ap 
peered (o) alter crossing, especially with a distantly 
related species , (6) after subjection to cold at the time 
of fertilisation , and (o) (m the tomato) “spontane 
ously In the case of animals, many more expert 
mental methods appear to have been employed to 
bring into being such haploid organisms but suoh 
animals usually either fail to reach maturity or double 
their ihromosomes during development In certain 
species of animals, of course, haploid males are the 
rule, and the authors discuss the theoretical difficulty 
thus created, as, fiom the known facts as to the part 
played by thromosomes in the determination of sex, 
one set of chromosomes with one * x' body might be 
expected to carry female characters 

Tung Oil —Tung oil is an essential raw material of 
present day varnish manufacture, mid its unique 
properties as a drying oil render it indispensable lor 
certain types of varnish It is also now widely used 
as an ingredient of certain types of pamt media and 
m the manufacture of electrical insulating varnishes 
The demand for tung oil, the possible extension of this 
demand, and the increasing areas bemg planted with 
the seed of A Fordu both in the United States and 
in the British Dominions, Protectorates, and Colonies 
has led to the Imperial Institute preparing a memor 
andum on ‘ The Production of 'Dins Oil m the 
Empire ", with the co operation of the Tung Oil Sub¬ 
committee of its Advisory Committee on Ous and Oil 
Seeds, which is issued by the Empire Marketing Board 
The memorandum sums up the history of tung oil 
under sources of production, its cultivation in the 
Empire and m the United States, and comments upon 
the further developments in the Empire It then 
deals with methods of cultivation, growth of trees 
and yield, plantation eosta, and utilisation of the nuta 
Tabular statements show the exports (amounts and 
pnoes) of tung oil from China for the years 1924-28, 
roughly averaging £8,000,000 per year; the imports 
into the United States of America for the same yean, 
which reached the £8,000,000 mark in 1929, and the 
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imports into Great Britain for the some period, the 
amount m 1029 amounting to a value of £273,360 
On the subject of the future outlook, the memorandum 
states that the increased production 'will naturally 
tend to reduce the pnoe, but the reduction should not 
be so great as to render the cultivation unprofitable 
There will always be a demand for tung oil, as it is a 
raw material essential in some industries, and should 
always command a higher price than linseed oil 

An Amoeba Growing in Cultures of a Yeast - Aldo 
Castellani has observed the presence of an amoeba in 
glucose agar cultures of a yeast like fungus, Crypto 
coccus pararoseu» Cast ( Jour Trop Mid and Hyg , 
June 2, July 1, Aug 1 and 16, 1930) The am aba, 
appeared as largo, delicate, roundish or oval bodies, 
which from time to time slowly omit blunt pseudopodia 
of clear ectoplasm, usually singly A single round 
nucleus is present m the protoplasm, which often con 
tarns yeast cells The diameter without pseudopodia 
varied from 11 6m to 22 6m Movements of translation 
were obsorved only in preparations made with Ringer s 
solution Cysts ooour, 9m to 12m in diameter, with a 
somewhat coarse granulai protoplasm and woll defined 
double contoured membrane The organism dev el dims 
only in association with fungi or bacteria for example, 
typhoid bacilli alive or dead When inoculated into 
cultures of various bacteria, alive or dead, zones of 
clearing or lysis were observod The systematic posi 
tion of this amoeba is discussed by M Douglas, who 
concludes that it is an uudescnbed species belonging to 
the genus Hartmannella, for which he proposes the 
name Hartmannella castrUanw (Jour 1 rap Med and 
Hyg , Sept 1) 

Reversal of Cilia on the Gill of Mytilus D Atkins 
(Jour Mar Bud Assoc , 18, 1930) found that noaily 
one third of tho mussels obtained from the F ul Estuary 
during October and November 1927 presented abnor 
malities in their gills ‘ doubtless correlated with some 
factor in the environment ’ Mussels from other 
lix alities were occasionally found with abnormal gills, 
perhaps in the majority of cases due to the presence of 
a large female pea crab (Pinnotheres pt sum ), but the 
percentage of pea crabs in the mussels from tho If al 
was so low (4 8 per cent) that their presence could not 
account for the large numbei of abnormal cases 
observed The most interesting abnormality is the 
occurrence of supernumerary food grooves on the 
surface of the gill, accompanied in moat oases by a 
permanent reversal of the beat of the frontal c ilia on 
that part of the lamella between the mam and Becond 
ary grooves Particles drawn on to that part of the 
giU over which the cilia beat m a reversed direction are 
earned dorsallv into the secondary groove Mid along it 
until they reach a filament with normal oiliation, along 
which they are passed into the mam groove While 
the author considers that the evidence points to a 
reversal of the effective beat of the cilia, she has not 
overlooked the possibility that the epithelium bearing 
these cilia may be partly formed anew after the pro 
duction of the secondary groove, and the cilia may 
from their first formation nave acted in the reverse 
direction 

Absorption of Fata and Lipoids in the Plates —Mr 
B Dawes (Jour Mar Bud Ass , vol 17, No 1, pp 
76-102,1930) gives an account of his investigations on 
fat and lipoid absorption in plaioe He found fat to 
ooour m all three types of oell composing the gastric 
epithelium of the plaioe, at the end of a fasting period 
extending over six or seven days, but to be completely 
absent from the muoosa of all poet pylonc regions of 
the alimentary canal at such times He found a 
marked in cr ea s e m the fat oontent of the superficial 
No 3186, Vol 126] 


epithelium of the stomach after thirty hours and fifty 
hours of gastno digestion, the stomach thus bang 
shown to be an effective organ of fat absorption Con¬ 
siderable quantities of fat are present in the duodenal 
and intestinal cpitholia after fat containing meals have 
been digested The rectum also is capable of sbght 
fat absorption The author suggests that there is a 
transference of the function offat absoiption from 
tho stomach to the post pylorio intestine when the 
frequency with which meals are taken is increased 
Globules of true fat are not typically observod in the 
areolar tissue layer of the alimentaiy canal, though 
lipoid granules may occur in abundance It is con¬ 
cluded that resynthesw of the cleavage products of 
fat does not occur m this layer 

A tlan tobelUropkon, a New Rhwtic Gastropod — 
Under the name A tlantobellerophon zealandusus, n gen 
et sp , Dr C Trechmann describes a Bcllrrophon like 
mollusc from the Upper Trias, or Rha>tic, of New 
7caland (Tram NZ Inst, vol 61) That its affmi 
ties are with Bellerophoti and its allied forms, here 
discussed ly the author, is evident That it was pro 
sumably a Heteropod mollusc and allied to tho modem 
A tla nta as the author is inclined to infer, is a suggestion 
which malaoologists aio scarcolv likely to accept with 
out much stionger evidence, seeing how widely apart 
Atlanta and Bellerophon have always been ranked in 
the molluscan phylum 

Raman Effect —A valuable analysis of the literature 
of tho Raman olfoct i ublished up to the end of June of 
this y eai is given by S Bhagavantam in tho September 
numbe r of the Indian Journal of Physics Some three 
hundred and tift^retorences aio dealt with—a large 
increase on tho 160 listed by Dr Ganeean last year in 
the same journal—and havo boon grouped under 
twonty six heads, the first throe of u huh contain book 
leferem es Mid aitides of a gcnoral character, and the 
nmaindtr papers on speoal aspects of the effect 
Those are followod by an author index and an alpha 
betical list of the substances which havo boon studied, 
and thoro is a further list of almost a hundred other 
papoix on light sc attering which have been published 
by Indian authors since 1919 

Radioactivity of the Alkali Metals —Investigation of 
the radioactivity of potassium and rubidium, which 
is a matter of considerable diilii ulty when attempted 
by the usual methods has been much facilitated by 
the introduction of tho now sensitive particle oounter 
of Geiger and Muller and the tadioactive constants for 
these elements found in this way by W Muhlhofl 
(Annalen der Physik, vol 7, p 206) are probably as 
accurate as any yet published Muhlhofl has con¬ 
firmed the existence of a hanl y radiation from potas 
sium, and from comparative measurements with 
radium C and thorium C, finds for the value of its 
absorption coefficient m lead, m 0 59 cm 1 the 
absorption was followed up to a thickness of more than 
8 cm Measurement of y radiation from rubidium 
could not be undertaken for lack of material, but the 
f) ray activity was found to be 14 2 times that of 
potassium, and it was confirmed that many of tht 
rubidium § rays are relatively very slow, their ab¬ 
sorption coefficient in aluminium approaching 10* 
cm 1 The half period for decay of rubidium is given 
as 4 3 x 10“ years, and the half period for potassium 
1 6x10** years, but the latter number must be reduoed 
to 7 6 x 10“ years if, as is probable, radioactivity is 
confined to the heavier isotope (41), which is present 
to the extent of some 6 per cent m ordinary potassium 
In any event, the average bfe of a potassium or rubid¬ 
ium atom u not lees then about 100 times that of an 
atom of uranium 
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Band Spectra of Carbon laotopoa —The July issue of 
the Attrcphyncal Journal contains an article by A S 
King and R T Birge, in which they review the work 
which has been done up to the present on the isotope 
bands of carbon The evidenoe for the existence of 
the heavier isotope, of atomic mass 13, is now oon 
elusive, bands due to the molecules C»*O l * N 1 ^ 18 , 
and 0 1 *C 1 * being known to accompany the more m 
tense bands of C^C 1 *, N 1 ^ 11 , and O^C 1 *, and from a 
study of the uotopio bands of C, at 4737 A 
and 4744 6 A (C 1 ^ 1 *) it has now been shown that the 
mass ratio of the isotopes is 12 to 13, with an accuracy 
of one part in ten thousand The most surprising 
result of this investigation is however, that the rela 
tive intensity of two related isotope bands depends 
upon the conditions of exoitation making it impossible 
to estimate their relative abundance with certainty 
There is some evidence that the controlling factor may 
be the effective temperature of the souroe , when the 
degree of excitation is low, as m a furnace or in the 
N type stars, the spootra associated with the heavier 
isotope are prominent With more intense excita 
tion, such as that of the arc bands due to the heavier 
isotope are less strong the only evidence for the 
existenoe of L 1 * from this particular souroe being a 
group of lines in the cyanogen band at 3883 A It is 
not easy to see how such differences can arise and 
after a discussion of the most probable influences 
(true differences m relative abundance excitation 
difference and dependence on the optical path), the 
authors practically leave the question open with the 
remark that the abundance of the isotope of mass 13 
and the dependence of its spectrum upon exoitation 
conditions will require much additional evidenoe [See 
in this connexion Nature, Oct 26, p 649 ] 

The Schuts Law of Enzyme Action —According to 
the Schutz law if a: is the quantity decomposed, h 
thequantityof enzyme.and t thetime then x/y/Et=K, 
a constant In the Journal of the Faculty of Agncul 
Pure, Hokkaido Imperial University Sapporo, Japan, 
vol 28, port 3 K Nakajimo describee experiments 
by many previous investigators and m a critical 
discussion arrives at the conclusion that the bo called 
law has no validity in the kinetics of enzymes except 
m the form x/y/E-K for dilute pepsin solutions 
He also criticises the Arrhenius law and the Northrop 
theory, which are held to confirm the Schutz law 
A bibliography is provided 

Solubilities of Salts in Ethyl Alcohol—In the 
October number of the Journal of the American 
Chemical Society, some experiments on the effect of 
one salt on the sohihihty of another without a oommon 
on, ethyl aloohol being the solvent, are described by 
Seward and Sohumb An increase in solubility (as m 
other solvents) was found In agreement with results 
of previous experimenters, it was found that the 
solubility curves show considerable deviations from 
the theoretical curve givn by Debye and Huckel s 
equation but they are considered to be m qualitative 
agreement with the extensions of that equation 
which take account of ionic size 


Reactivity of Coke —The reactivity of a coke, which 
measures its capacity for reacting with steam and 
oarbon dioxide, has usually been expressed as the per 
oentsge of each gas decomposed under defined oon 
ditions This method of expression does not allow of 
a quantitative comparison of different cokes, or of the 
application of values determined under one set of oon 
ditions of temperature, gas velocity, eto , to another 
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Key and Prof J W Cobb, who exp re ss reactivity as 

pose a definite percentage of gas under specified oon 
ditions It is not necessary to find this weight expsn 
mentally, sinoe it is related to the percentage of gas 
decomposed by a standard weight of coke This 
relation has been found and expressed on a reactivity 
ourve whioh coven all known kinds of coke It was 
also shown that the reaction between oarbon and 
carbon dioxide is unimolecular with respect to the 
gas, while that with steam deviates from this because 
of complications The uses of cokes are very largely 
dependent on their reactivity, and a method of com 
panson which can be applied generally should prove 
of great value m the study of carbonised fuels 

Synthesis of Creatine and Alacreatine —A method 
worked out by Wheeler and Jamieson in 1908 for the 
preparation of alkylated guanidines is applied by H 
King in the October number of the Journal of the 
Chemical Society to the nyntheeis of creatine Bar 
ooairie hydrochloride is treated with alkali and methyl 
isothiocarbamide hydnodide with production of a 
40 per cent yield of crude creatine From alanine, the 
base alacreatine was similarly obtained The Bub 
stances were analysed as the crystalline picratee 


Sulphonstion of Hydrocarbons —Although it is 
generally supposed that saturated hydrocarbons are 
more or less inert to powerful sulphonatmg reagents, 
there have been references in recent technical literature 
which indicate that this is not the ease and m a paper 
m the October number of the Journal of the Chemical 
Society G N Burkhardt shows that when an excess of 
n hexane cyclohexane or methyl cyclohexane is stirred 
vigorously with fuming sulphurio acid (36 66 per 
oent SO*) at 0° 10° for four to five hours, practically 
all the sulphuric anhydride is used up About 1 mol 
of sulphur dioxide is formed per mol of hydrooarbon, 
and oxidation of some of the hydrogen of the hydro 
oarbon is an important part of the reaction, perhaps 
after sulphonation has occurred The product oon 
tamed sulphate sulphomo acid* such as are formed by 
the action of fuming sulphuric acid on unsaturatea 
compounds, the barium salts however were not 
crystallisable, and special methods wore used for the 
identification of the products of reaction 


Bionomics of Marine Alg« —In Bulletin 67 of tho ' 
Bernice P Bishop Museum, Hawaiian Manns 
Alga ’, Miss Mane C Neal investigates the seaweeds 
of the Hawaiian reefs by studying oertam small areas 
throughout the year The iron stakes which marked 
out the areas proved very satisfactory for algal 
growth, also ooncrete slabs and blocks Moat of the 
alga are at their lowest state in Deoember and 
January, the largest kinds old and dying out Young 
plants appear usually in February, when temperatures 
are slightly higher Many of the seaweeds have 
regular hie oyoles, maturing onoe, twioe, or three tames 
in a year The suooession of plants on an originally* 
clean surface was approximately uniform, dL-*— 44- '’ 
appearing first, then Eetooarput, sometimes ( 
menta ttnuoea third, or Padma, minute g “ 
green, or red algae oocumng at the m 
suooession was rather d iffe re n t on a w , 
block which was nearer shore and exposed to thi 
at very low tides, and was thus subjected to l 
drying and to strong light, the surrounds** |ba 
—ter being often warmer than the deeper ana 
—t base for algw is apparently an imznqV4ible o— 
raised above the sea floor so that sam^Sum stones do 
not collect on it Many of the larger seaweeds grew 
fastest before maturity The worj? is illustrated by 
many text figures 
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Colour Vision * 

By Prof H E Roai 


riTHE physiological problem m oolour vision is to 
-1 determine the varieties of receptors which are 


background It is dear that a background of 6214 A 
interferes with the visibility of all parts of the 


present in the retina An experimental investigation spectrum whilst backgrounds of 6404 A and 4708 A 


of some aspects of this problem is summarised 


nave comparatively little e 


The beet starting point is the result of some mveeti the spectrum An additional point is that the curves 


cations on hypoonromats (oolour blind individuals) 1 are horizontal down to about 6000 A which suggests 
The objeot was to find out if there was any particular that this part of the spectrum vanes only in bright 
region of the speotrum in which they differed from ness and not in colour, with alteration in the wave 
the normal They were asked to copy geometrical length 

designs in oolour and the copies were compared with With peripheral vision short wave lengths raise the 


the originals in the light < 
from which any specified region could be eliminated 
It was found that agreement oould be obtained only 
if the long wavelength end of the spectrum was 1 
eliminated The oasee varied m 

the extent to whioh the speotrum 400 |- 

must be cut down but it is not 
certain whether this was due to dif 

ferencee in the degree of the defect coo---- 

or to mere ohanoe that is they 
might make different mistakes in 

making another oopy At the same __ 

tune there is not neoeesanly any 

d imin ution in sensitivity to light 3 

(rise in threshold) even to those i 

parts that they fail to discriminate » J aoo- 

This is one of the mam objections t 
to the Young Helmholtz hypo $ 

thesis . joo__ 

The graph relating wave length jj 
to change m wave length necessary p 
to produce a visible difference in i 

oolour shows two minima (maxima 1 *°° -- 

of discriminating power) one about 
6800 A and the other about 4900 

A » In hypoohromats the former coo -- 

is absent whilst the latter is as „ > 

well marked as in normals This 
is further evidence that there is a . •_ A 1 _ JU 
failure to discriminate between the moo Joo 
longwave length and neighbouring 


i recombined spectrum threshold for the whole spectrum 


These experiments suggest that there is some 
common underlying factor in all sensations of light 
a fact winch is reoognised by Henng s assumption that 



pacts of the spectrum It oan be Fio 1 —Ordinates multiplea q( afaaoluta threshold abut* 
, ,1, ,nr^inrt ir nm n (f n U. to abow the hlaher valuta a Dart of the ranae ia repr 

said that the hypochromat fads Ccottanooi lin*. background of MU A Interrupted 6a 

to diaoruninate what affects the lime background of 1708 A 


normal as a red element thus a 

yellow by loss of red value is matched with green 


senes ofexpenmants we have to i m ag ine some system Young Helmholtz hypothesis 


whereby the difference* between red and green 
are diminished or abolished without cm alteration m 
the threshold to light from the long wave length end 
of the speotrum On the other hand the difference 


there is a black white substanoe and by the spreading 
out and overlapping of the sensation ourvee in the 
Young Helmholtz hypothesis 


It is possible to explain the facte of oolour vision on 
the assumption that there are three sets of receptors 
(see Fig 2) 

(a) One whioh is stimulated by the whole of the 


between green and blue (neutral region of hypo visible speotrum and this may correspond with the 


regions of the spectrum is to unm" two lights cm the *vw A , 
same area of the retina «nd to measure to what extent (e) One which is stimulate 
they interfere with eaoh other Quite different results from the extreme red end 
were found for oentral and peripheral vision 4 As shown by the diagrams 


ohromats) is as great os with normal individuals sensation ourve of the dark adapted eye, 

A type of experiment whioh ought to show to what (6) One whioh is stimulated oy long and medium 
extent separate receptors are stimulated by different wave lengths from the extreme 1 red end to about 
regions of the spectrazn is to "bine two lights cm the 4900 A , 

same area of the retina mJ to measure to what extent (e) One which is stimulated by long wave lengths 

they interfere with eaoh other Quite different results from the extreme red end to about 6800 A 

were found for oentral and peripheral vision 4 As shown by the diagrams in Fig t, the long wave- 

For oentral vision long wave lengths raise the length end of the spectrum stimulates all three sets of 
threshold for all regions of the spectrum, whilst shorter receptors and the short wavelength end stimulates 
wave lengths have comparatively little effect on longer only one set That the shortwave length end of the 
ones Jig i shows an experiment of this sort with spectrum stimulates a special mechanism is shewn by 
three different backgrounds The ordinates show the measurements of visual acuity * Wave lengths less 
multiple of the absolute threshold which is neoeasary than 4960 A have a low ratio of intensity to bright 
m order to produce a noticeable difference against the ness snd to visual acuity Additi ona l evidence that 

the blue mech a ni s m is stimulated by the whole 

Ns J1S8, V<* 1MJ 
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The three sets of reoepton might be explained on 
the beats of three photochemical substances or that 
there ia one photochemical substance with ooloured 
filters m front of the receptors The second suggestion 
receives support from comparative anatomy, as am 
phibians, reptiles, birds, and marsupials ail have 



ooloured globules m front of the oones Aa shown by 
the insets on the diagrams, those for the hen (red, 
yellow, and almost oolourieas) agree with the sensation 
curves deduced from experiments on human vision 1 
If suoh ooloured globules should be discovered m the 
fovea of the human retina, the facta of oolour vision 
would be explained Perhaps, instead of oonea with 
ahnoet odourless globules, the rods may be the 
structures stim u lated by the whole of the visible 
No. 3186, V$l 12«] 


spectrum in the peripheral part of the eye That oaees 
of rotxrnlxe pigmentosa are blue blmd is in favour of 
the blue sensation being the result of stimulation 
of rods 

This view is as sound from the photoohemioal point 
of view as the Young Helmholts hypothesis It does 
not require quite so much unsupported speculation 
and it agrees Better with the facts 


1 Rosf Quart Jtmr Krp Fkyttol 14, p 1B1 

• Bndbroolce and Boat find IB, p 447, 181 

• Hoaf iBut IS, p 879 1927 

• Boat find IS, p 843 1988 

• Roaf Fm Ay toe B 106, p 878 1930 

• Boat Jour Patriot saproo p 1 1989 


Preservation of Pish at Sea.* 


17'ISH even when kept in ice. Boon show signs of 
I deterioration whioh gives rise to staleness’ There 
are degrees of stateness, and a stale fish is not necee 
sanly unfit for human consumption, but it is novorthe 
less of poor quality m the eyes of the market buyer 
and fetches a correspondingly lower price If, there 
fore, means could be found to bring fish to market in 
a fresher c ondition after voyages of several days, the 
fish would sell at a better pnoe, and the consumer 
enjoy a better article 

The deterioration of the fish may be caused either 
by intrinsic ohanges or by the effects of bacteria, it 
was one of the first aims, then, of the research to find 
to what degree either of these two causes was respon 
sible foi the staleness of fish Research was earned 
out on board two steam trawlers specially fitted for 
the purpose It has been shown that by far the more 
important factor in the staling of the dsh is bacterial 
action, and that aseptic methods go far to keep the 
fish m good condition while at eea This finding gives 
much satisfaction, as it shows at the start that results 
which may be of eoonomio value to the fishermen can 
be obtained 

Cooling with ice does not stop baotenal action , it 
merely slows it down It is therefore of importance 
that the fish should be thoroughly washed, after 
gutting, under aseptic conditions so far as possible 
This, although it by no means sterilises the fish, 
reduces the initial contamination to a minimum and 
tends to keep the fish from rapid deterioration when 
stowed under suitable conditions Full details and 
suggestions are given m the report for the equipment 
of trawlers with the neoeesary plant, and it is esti 
mated that a capital expenditure of about £500 
would be entailed and the running cost* increased by 
about £400 a year It remains to be seen whether 
the fishing trade will oonsider this outlay a financial 


proposition 

Since the introduction of the aseptic method would 
only extend the period during which a fish will keep 
fresh from 0 7 days to 10-18 days, it follows that it 
will only be of real value to short-distance vessels. 
While it would help towards keeping a larger pro¬ 
portion of the oatehee of long distance vesse ls fresh, 
there would still be a large amount of fish caught early 
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Problems of Cotton Growing. 

A RECENT publication of the Empire Cotton 
Growing Corporation is a detailed report of the 
Conference on Cotton Growing Problems which was 
held m August last at the Shirley Institute, Didabury, 
the station of the British Cotton Industry Research 
Association The conference was attended by officers 
of the Corporation and of the Institute, by lepresenta 
tives of the cotton growing countries of the Empire, 
Egypt, and the Research Stations of Tnmdad and 
A mam, as well as by other workers directly engaged 
on problems bearing on cotton The sixteen papers 
presented, with the discussions thereon, covered much 
ground and included m their survey problems of manu 
meture in the factory as well as problems of production 
in the field 

The mam problem, around which all others orient 
ate, is the nature of the characters which go to 
produce quality m cotton, the raw material of 
the industry This subject was introduced, appro 
priately at the commencement of the conference, by 
Mr Peirce Here is raised a problem which names back 
at onoe to held conditions, the oause of immaturity, 
that ‘ curse of Lancashire —neps The evidence given 
by Mr Bailey from the Sudan indicates a definite 
relation between nepinees and drought The discussion 
ranged over the effect of gins in producing neps, as well 
as their behaviour in the processes of spinning, and it 
showed how much there is still to learn with regard to 
the origin of neps The subject of quality in ootton was 
earned a step further by two papers from the Shirley 
Institute on uniformity of,ootton, by Mr Underwood, 
and on the methods of correlating the strength of 
yam with hair properties, by Messrs Foster and J 
Gregory 

On the agricultural side many problems were re 
viewed The organisation of a seed Bupply which will 
retain punty in the crop when grown, as it is in Uganda 
and Nigeria, by a host of small cultivators, formed the 
subjeot of a paper by Mr Lewin, of Nigena, the prac¬ 
ticability of limiting the number of varieties, in view 
of the variations of soil and climate found in any single 
territory, was raised on a reference from the Uganda 
Government and provided an interesting discussion— 
not unconnected with the subject of ‘new place 
effect ’, introduced by Mr Hutohinson, of the ECGC 
Research Station, Trinidad , while the discussion of 
the efficiency of ootton picking machines, raised by 
the Tanganyika Government and of interest to so 
many ootton areas owing to the acuteness of the labour 
problem, indicates that at the present tune there is 
little hope of any practical solution 

The application of more fundamental research to 
ootton growing problems was also discussed Two 
papers, one by Dr Masked, formerly of the ECGC 
Research Station, Trinidad, and the other by Dr 
Gregory, of the Imperial College of Science and Tech 
nology, and Messrs Crowther and Lambert, of the 
Sudan, dealt with the application of Dr Fisher’s recent 
methods of plot technique and analysis of held expen 
meats The former dealt more particularly with the 

possibility of securing a oo ordmated sent-'- 

znents in the different ootton growing t 
subjeot to which reference was made in 
artiole in Natubb of April 12 last, the latter re 
oorded some interesting results obtained m the Sudan 
by the application of these methods The discus 


i on both pa] 


ied the practical limits 


turns by which suoh lines of investigation are ngtdly 
bound 

The work at Rothamsted on the investigation*, 
under controlled o on ditions, bearing on that widely 
distributed and elusive disease black-arm ’ (Baettrmm 
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mcivactarum) was described by Dr Stoughton, and 
the discussion revealed a critical attitude by many 
to the value of results obtained under such abnormal 
conditions of growth of the host plant 1 inally, Prof 
Weiss introduced a discussion of the subjeot of graft 
mg and chimtera formation in it* application to 
cotton 

On Oct 21 a meeting of the Administrative Council 
of the Empire Cotton Growing Corporation was held, 
and in presenting the quarterly report of the Executive 
Committee, the director referred to the fact that the 
Sudan Government is about to reorganise its work on 

r cultural research, and with the view of effecting 
er oo ordination between the different research 
workers, a Research Policy Committee is to bo set up, 
of whir h the financial secretary will be ehairman In 
addition, an offloer will be appointed to control the 
whole of the agricultural research work and to be the 
official channel of communication between the Re 
search Farm m the Gezira and the Sudan Plantations 
Syndicate With the consent of the C orporation, this 

r t has been offered to, and accepted by, Mr 
A Bailey, the Corporation a plant breeder m the 
Sudan 

Reference was also made at the meeting to the 
success which has attended the use of steel ploughs 
at the Corporation s Seed Farm in Nigeria, and to the 
gratifying fact that neighbouring farmers, who are 
cultivating the land adjoining the hoed harm on a oo 
operative basis, intend to purchase steel ploughs from 
the Corporation to replace their wooden ploughs, as 
they appreciate the superiority of the work which 
they are capable of doing ft is hoped that this 
movement will extend, with a consequent improve 
ment in the standard of native agriculture m the 
district 

In Nyasaland a programme of seed control and 
distribution has been carefully prepared The variety 
of cotton known as 17 4, first bred at the Corporation's 
Experiment Station at Barberton m the lransvaal, is 
giving promising results in various parts of Nyasaland 
under widely different climatio conditions It is 
believed that it may be possible by selection to obtain 
both an early and a late strain of 17 4 that will between 
them meet the requirements of the different parts of 
the Protectorate in which ootton is cultivated 


University and Educational Intelligence, 

Bibhinoham —Leave of absenoe has been granted 
to Profs Brash (Dean of the Faoulty of Medicine), 
Haswell Wilson, and Daly, to visit the United States 
as guests of the Rockefeller Foundation to inspect 
the buddings and equipment of medical schools in 
that oountry m view of the budding and develop¬ 
ment of the new medical school of the University of 
Birmingham 

There is a considerable increase in the entry of 
medical students to the University this session, but 
the number of entries to the University as a whole 
shows only a shght increase 

Cambbidoi -The Appointments Committee of the 
Faculty of Agriculture and Forestry has appointed 
Dr H G Sanders, of St John’s College, to lie Uni¬ 
versity lecturer in agriculture 

The Regent House has approved the recommenda¬ 
tions oontained in the report of the Counod of the 
Senate on Mr Montague Burton’s benefaction for the 
endowment of a professorship of industrial relations, 
with a stipend of £1200 a year If after the payment 
of this st$end and the appropriate pension contribu¬ 
tion there is still a surplus m the fund u any year, it 
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is provided that it shall go into a separate fund from 
which may be paid the expenses of the professor m 
visiting Geneva, m order to keep in touch with the 
International Labour Ofhoe, or in investigating at first 
hand industrial relations m America The new chair 
is to be called the Montague Burton Professorship of 
Industrial Relations and will be primarily assigned to 
the faculty of Economics and Politics 

Oxtobd —At a meeting of Congregation held on 
Nov 11 a decree was ponced establishing regulations 
for the Jomt Coal Mining Diploma of the Universities 
of Oxford and Birmingham The decree provides that 
candidates for the diploma who are graduates of the 
University of Oxford must have obtained a class m 
the final honour school of engineering science and 
must have attained a satisfactory standard in geology 
as a special subject They must also present certm 
cates of at least four months practical experience in 
mining and must attend the diploma oouree m mining 
at the University of Birmingham extending over one 

On Nov 13, Prof Pannekoek, of the University 
of Amsterdam, delivered on behalf of Prof Milne, 
a lecture on Researches in the Intensities of 
Absorption Lines m Solar and Stellar Spectra By 
means of oertain formula and substitutions, whioh he 
employed with great fluency and readiness, he showed 
how the investigation of theee intensities is capable of 
throwing light on the chemical constitution of solar 
and stellar atmospheres Certain discrepancies be 
tween the calculated and observed results require 
further research They may possibly indicate (as sug 
gee ted by Prof Milne) that some physical data need 
reconsideration in the light of astrophysics 


Monos is given by the Institution of Chemical 
Engineers, that application forms, particulars of the 
1931 associate membership examination of the In 
statution, and a memorandum on The Training of a 
Chemical Engineer are obtainable from the Hon 
Registrar, Institution of Chemioal Engineers, Abbey 
House, Westminster, 8 W 1 The latest date for the 
return of application forms is Dec 22 


Historic Natural Events. 

Nov >4, 1639 Transit of Venus —The rare occur 
renoe of a transit of the planet Venus aoross the 
sun e disc was first predicted and then observed on 
this date (old reokonmg) by Jeremiah Horrocks and 
also by his friend Wm Crabtree to whom he had 00m 
numioated his prediction “I then beheld a most 
agreeable spectacle, the object of my sanguine wishes, 
a spot of unusual magnitude and of a perfectly circular 
shape, which had already fully entered upon the sun’s 
duo on the left, so that the limbs of the Sun and 
Venus precisely coincided, forming an angle of oon 
tact Not doubting that this was really the shadow 
of the planet, I imme d i ately applied myself sedulously 
to obser v e it ” Only four other such transits have 
been seen, those of 1761, 1769, 1874, and 188* The 
next u due in 2004 

Nov 93-94, 1996 Rock Fall at RoqusbiUUrs — 
Following heavy rains, a crevasse opened on the Steep 
flank of the Maritime Alps above Roquebiflike on 
Nov S3 Suddenly on the night of Nov S3 S4 a great 
mass of rook broke away and fell on the village, 
des tr oy in g a dozen houses and killing 26 persons 
Tbs catastrophe was duo to the saturation of the 
ground above a sloping bed of day, down whioh the 
whole mate slipped 
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Nov 96-97, 1703 Defoe's Great Storm—On the 
night of Nov 26 27 the southern half of Hn glufl was 
visited by a storm unequalled for at loastSOO years 
and possibly for far longer Darnel Defoe, the author 
of Robinson Crusoe’, oompiled a detailed and 
graphio aocount of the disaster, with the help of 
correspondents in all parts of the country The 
greatest intensity of the storm was experienced to the 
south of a line from Pembroke to Yarmouth, and 
here the damage was so great that maasee of lead from 
the roofs were rolled up and earned considerable 
distances Houses were blown down, unroofed, or 
otherwise damaged, and the cost of budding materials 
rose to three or four times the normal level Eddy- 
stone lighthouse was destroyed, with Winstanley, its 
designer, and according to Defoe's aooount there 
was great lose of shipping The loss was greatest on 
the Bouth and south east ooasts of England and even 
in the Port of London many ships were driven aground 
On the shores of the Severn the damage was aooentu 
a ted by an abnormally high tide At Bristol the 
water rose eight feet above the previous highest level 
In south west England the winds began from south 
west and veered to north west, m south east England 
they began from south south west and veered to 
west There were several interesting peculiarities, 
the storm was generally accompanied bv lightning, 
though the wind drowned the noise of the thunder 
A ' spout' or tornado was observed it 4 m on 
Nov 26 near Oxford, and possibly elsewhere, and 
among the buildings of London the wind produoed 
remarkable eddies, the damage to the roofs taking 
place on the eastern or leeward sides of the houses 
In Kent the trees and grass were oovered by a deposit 
of salt 26 miles from the sea On Nov 28 there was 
a very high tide m the Thames, which added to the 
oonfusion by flooding riverside London The storm 
ravaged Holland on Nov 27, struck Hanover and 
Copenhagen on the night of Nov 27 28, while severe 
gales which may have been due to the same storm 
were afterwards reported from the Baltic, Sweden, 
Finland, and northern Russia Theee led Defoe to 
conjecture that the storm, originating m North 
America, may have travelled entirely round the 
globe, losing force in the Arotio and dying out near 
its birthplace 

Nov 96-97, *898 “Portland Storm”—A violent 
storm traversed the coast of New England, aooom" 
named by a heavy fall of enow One hundred and 
forty two ships were wrecked, with a loss of 466 live*, 
including the steamship Portland, which left Boston 
m spite of a storm warning from the Weather Bureau, 
and foundered off Cape Cod, this disaster ooeting 176 
lives 

Nov 96-99, 1991 Glased Frost —During a period 
of strong northerly and north easterly winds, mow 
and freemng ram fell steadily for more than three days 
in Massachusetts, forming thick ooatings of loe on all 
trees and telegraph wires Wires one quarter of an 
inch in diameter oemed toe two inches in t h ickness, 
and weighed 14 lb pa foot, and whole rows of tele¬ 
graph and trolley oar poles were snapped off at the 
Basie, while almost every tree lost at least o 
sued branch Communications and sled 
were interrupted for days, several people w 
and a number of horses killed 

Nov 97, 1909 Hurricane—A violent hurricane 

struok the Cocoa I s l a nd s (Keeling Group) soon after 
7 3 Or*, the wind and high sea* did oonatder- 
d am age At 8 16 f x cable communication 

interrupted owing to the vibration of the 

_rument* The centre of the storm passed over 

about 10 r m , the barometer reading being 947 mb. 
(27 96 m) 


t one good 
supply 
njured 
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Societies and Academies. 

Londok 

Society of Public Analyst*, Nov 5—G M Moir The 
determination of the milk proteins By mixing definite 
quantities of milk with a suitable acetio acid and 
sodium acetate buffer, maximum casern values are 
obtained between pH 4 5 and 4 7 Casern thus pro 
cipitated is identical with the substance precipitated 
by acetic acid alone at pH 4 2 tor the combined 
determination of albumin and globulin the filtrate 
obtained from the iso olectno precipitation of the 
casern is treated with trichloroacetic aud to give a 
concentration of about 4 per cent, and the nitrogen 
m the xesulting piet lpitate determined by Kjeldahl s 
method Casein and globulm are determined by pre 
cipitation with neutral saturated magnesium sulphate 
or sodium sulphate, and the individual proteins ealeu 
lated by difference—S G Clarke fholead reduction 
method for the volumetric determination of tin, and 
the interference of copper and antimony Tin is 
determined by Powell’s method of reduction from 
the stannic condition by moans of lead and direct 
titration with iodine, m an atmosphere of caibon 
dioxide topper causes the results for tin to be too 
low in direct proportion to tho amount of copper 
present Antimony also interferes, a considerable 
amount of tin being removed from the solution by 
the precipitation of the antimony , this reacts with 
the iodine during the titration —W J Agnew A 
new method for determining traces of chromium m 
steel Chromium is oxidised with potassium per 
manganate excess permanganate being reduced by 
hydrochloric acid The iron is then precipitated with 
sodium carbonate, and the dichromate determined by 
Evans s colorimetric method based on the puiple 
coloration which it gives with ihphenyloarbazide 

Linnesn Society, Nov 6 — J G de Man On a now 
species of the genus Uoplophorua (Oplaphorus) 
H M Edw A new species of deep sea prawn 
belonging to tho genus Hoplophorus The spec miens 
were taken from the stomach of a groper, Polypnon 
prognaihus, captured in 2 fm of water off the east 
coast of the South Island of New Zealand, at a place 
where deep water comes to within a short distance 
of the shore —Isabella Gordon Brachyura from the 
coasts of C hma In the endeavour to fuul satisfactory 
systematic characters for the discrimination of sjiocios 
and genera, particularly m the families Xanthidae 
and Portunidse, attention was given to tho form of 
the abdominal appendages in the male sex These 
apjiendagea appear to afford a ready and reliable 
means of distinguishing males of the species dis 
cussed here and also in other sjiecies —H H Allan 
Some remarks on wild hybrids m the New Zealand 
flora Wild hybrids are very prevalent in the New 
Zealand flora, and theso hybrids occur, for the most 
part, as highly polymorphic swarms often between 
extremely diverse species, and showing a high degree 
of fertility Where a species occurs alone it shows no 
variability ’, apart from environmentally mduoed 
modifications, and reproduces itself truly The many 
so called variable ’ species of tho flora are really 
artificial groups compounded of true breeding forms 
along with various hybrids These artificial groups are 
now being studied by means of artificial hybridisation 

Paris 

Academy of Sciences, Oct 20 —The president an 
nounoed the death of Adolf Engler, comapondant 
for the Section of Botany —Ernest Esclangon New 
observations of the trans Neptunian planet and a 
new determination of its orbit—George* Perner 


The fourth genoral assembly of tho International 
Geodesic and Geophysioal Union , Stockholm, August 
1930 —Serge Bernstein An interpolation formula — 
P Vincenum Surfaces of constant total curvature 
—Paul Delens Kopiesen tat ions of complex elements 
and conformal transformations on the sphere —S 
Fimkoff Transformations of couples of stratihable 
c ongruonces —Paul Mentrt Ihe complexes produced 
by a non sjiecial linear congruence Alfred Rosen¬ 
blatt The unicity of solutions of partial differential 
equations of the first ordei —Henri Poncin A par 
ticular cane of flow Ch I edoux Method and ap 
jiaratus for studying the deformations of aerial helices 
—Mme Camille Flammanon Photographs of the 
trans Neptunian planet Pluto Photogiaphs were 
taken on Aug 30, bept 3 and 25 On the last 
dato the negative was satisfactoiy, {>erraitting the 
detennmation of tho planet s position with reference 
to neighbouring Btars the planet was estimated to 
bo of mag 15—J J Tnllat The structure of 
celluloid Study of the structure with an X ray 
spectrograph of celluloid films of con«itant thickness 
c ontauung variable proportions of camphor Tho re 
lations found between tho mtermolec ular distances of 
the external ring and the proportions of camphor ai© 
given graphically —Jean Thibaud Kemaiks on the 
hno structure of the a radiation —C Pawlowski Re 
searches on the artificial disintegration of some elo 
ments The presence of disintegration {lartii les has 
been proved tor carbon, magnesium, aluminium Bill 
con, and sulphur, but for the heavier elements, iron, 
zinc, silver and lead only the reflected a particles 
have been observod The numerical results agree 
with those obtained by another method by Bothe 
and Franz —Louts Meunier and Jacques Corbiire 
Ihe absorption of fatty materials from an aqueous 
emulsion by wool fibres — HackspiU and Winterer — 
The decomposition of the bromatos of the alkaline 
earths by heat The rate of oxygen evolution with 
rise of temperature has been studied by a continuous 
photographic method Barium bro<nate gives a point 
of inflection at 300° ( corresponding with the [XMsible 
formation of barium perbromate, but attempts to 
isolate this salt have been unsuccessful — G Lejeune 
Ihe equilibrium of ceious and percerio salts - Georges 
Brus and J Vebre Crystallised complex compounds 
starting from bomyl and isobomyl acetates—J H 
Hoffet Hie age of the limestone formations of central 
Indo China J Fromaget Ihe age of the por 
phyrites and rhyolites in Haut Iaios and the bordering 
regions Georges Duboi* and J Pierre Hatt Peat 
bogs and post glacial forest modific ations of the middle 
Vosgos An application of the method of {>ollen 
analysis Jean Lugeon Tho examination of the 
upper ionised layers at sunrise between Paris and the 
Sahara by short waves The results obtained by the 
atmospheric and short wave methods are w close 
agreement, and suggest that on the date of the ex 
porimonts (Nov 2) there were four reflect mg layers 
at altitudes of 280, 185, 85, and 50 km During the 
night the short waves are i effected by the upper 
ionised layers, but duruig the day are reflected oy 
the lover layers R Argsud and M Pesqu4 The 
persistence of the phacocytio aotivity of the thymus 
in the course of its mvolution —Fontaine Researches 
on the internal medium of the sea lamprey (Petromyxon 
mannue) Ita variations as a function of those of the 
external medium —Ph Jayet-Lavergne A physico¬ 
chemical theory of sexuality 

Brussels 

Royal Academy of Belgium, April 5 — B De Wilde- 
msn The morphology of Zygntma eneetorvm — 
Tb De Donder The physical inteipretation of the 


No 8186, VOL 126] 



830 


NATURE 


[November 22, 1930 


oonstant h of Planck by gravifio —Th D« Dander 
The invanantive theory of the oakmlus of venations 
(0)—D V Jone*co A problem relative to a recur 
renoe formula or to a unite difference equation — 
Lucian Godeaux Researches on the cyclic involu¬ 
tions belonging to an algebraical surface —Raymond 
Dsfay The thermodynamioal study of surface tension, 
affinity, and adsorption velocity (8)— Jacquss Van 
Mieghem Study of retarded potentials —G Gueben 
The distribution of the radiation round radium 
tubes The study of the distribution of radiation 
round radium tubes is of importance in radium therapy 
and has already been the subject of several publics 
turns, mainly from the mathematical point of view 
The experimental method used by the author is based 
on the action of the radiation on a photographic plate, 
followed by measurements with a microphotometer 
The proportionality between blackening and radia 
turn found by Hoed and Stoel is confirmed The 
relative advantages of the radiographic and lono 
metric methods for practical use are discussed — 
H Kslfler The mechanism of lactation m mammals 

May 6 — G Ctiiro Some functions of the sides or 
angles of the triangle capable of being expressed as a 
rational function of the perimeter and of the xadii of 
the inscribed and circumscribed circles —Armand 
Ranter A scientific centenary Andr6 Dumont and 
the geological constitution of the province of Lidge — 
Lucien Godeaux (1) Remarks on deemio surfaces of 
the fourth order—(2) The complex locus of the 
straight linos belonging to the quadrics of a net 
work — (3) Plane curves of the sixth order possessing 
six points of inflection — M Maury The goodesic 
service Report on the work of 1020 The programme 
of work moluded the establishment of the tnangulation 
network of the Grand Duchy of Luxemburg, and link 
mg up the French, Belgian, and Luxemburg systems — 
Alb J J van da Velde The sterilisation of flours and 
enzymes in the state of powder Earlier researches with 
flour proved that of the various reagents tested, only 
carbon disulphide treatment gave a sterile powder, 
leaving the biochemical properties unchanged Expen 
ments on the sterilisation of enzymes (amylase, pep 
smase) are deeonbed even after a double treatment 
at the ordinary temperature with carbon disulphide, 
the hydrolysing properties of both these enzymes 
remained unchanged—A De Waele Contnbution 
to the study of cholesterol in the earthworm The 
presence of cholesterol was proved, and found to be 
chemically and physically identical with that ob 
tamed from the higher animals The proportion 
found was 0 002 per cent and no other sterol was 
present —Raymond Defay The thermodynamic 
study of surface tension Affiiuty and adsorption 
velocity (8) —R H J Germay The Lagrange 
formula —Mile Georgette Schouls Study of dynamic 
azeotropism —Radu Badesco A functional equation 
(3) — Fernand Bolua Surfaces of the fourth order 
possessing three double singular points —Raphael 
Deladnire The parametric or homogeneous form in 
the calculus of variations—E Leloup Concerning 
Monotheca obhqua 

June 7 —Th De Donder The invanantive theory 
of the calculus of variations (8)—Th De Donder 
The physical interpretation of Planck s constant h 
by the gravifio Applications (2) —P Bruylants, L 
Brnould and M uekoker The a methylbutenoio 
amides —Raymond Defay The thermodynamioal 
study of surface tension Affiiuty and adsorption 
velocity (7)—Jacques Van Mieghem The study of 
retarded potentials (4)—L Godeaux The oorre 
apondence between two surfaces and birational traos 
formation of space —M Winant* Some linear 
partial differential equations possessing three distinct 
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families of real characteristics—R H J Germay 
The idle of an exponential in the development in senes 
of solutions of generalised Lagrange equations Appli 
cation to the Gauss equation—M AUiaume Sim 
pliflcations of the Gauss method for the determination 
of orbits m the oase of a very distant planet — 
A Castilla The ultra violet absorption spectra of 
the a methylbutenoio amides —Miron Nlcolesco A 
theorem of M Fompdiu —J Thoreau The crystallo 
graphic characters of the o methylbutenoio amides — 
M Nuyens The quantification of the gravifio and 
electromagnetic fields 

Leningrad 

Academy of Sciences, Compte « rendus, Mo 11, 1030 
—P Davidovich Spectroscopic problems in the 
study of new stars—-A Cvetkov The part played 
by statistical fluctuations m a living organism from 
the point of view of the lomo theory of excitation 
Theoretical considerations on the problem —P 
Wittenburg Disoovery of an Upper Tinaaeio fauna 
at Wrangel Land New data for a palmogoographical 
map of the Upper Tnassie period are supplied by the 
discovery of Peeudomonotie oehottca Keys and P 
ochohoa var dtnnstrxaia Tell at Wrangel Land — 
A Mordvdko Notes on Aphids (1 3) Description 
of Brasilaphxs bondan, gen and sp n , from Brazil, 
belonging to the peculiar subfamily Srtaphidina oon 
suiting of only four genera distributed in the tropics 
and subtropics Attention is directed to NeophyU 
aphis lakah living in Japan on Podocarpus, and a 
description is given of Tetraneura takahdshu sp n , 
from roots of Mtsoanlhus in Formosa —S Smirnov 
Two new forma of Gopepoda from the Amur region 
Descriptions of AttheycUa boruitkyx, sp n, and 
Cyclops languidoides Liflj var qraciltcaudatus n var 
—V Barovakij Description of a now genus of the 
tribe Lyotna, family Lyctdcs (Colooptera) Eudicty 

r ra brencomu, gen and sp n , is described from 
South Uasun region 

CompUs rtndus. No 12, 1930—P Lazarev and 
L T«Ue Action of certain substances introduced 
into an organism by different methods, on the centres 
of peripheral vision When morphine was injected 
into the blood the mean increase in the sensibility of 
the eye was greater than when morphine was taken 
through the mouth —P Lazarev and P Belikoy 
Action of quinine on the centres of vision and of 
hearing Since the tame necessary to produce effect 
on the eye and the ear by the same substance (quinine) 
is different, it may be concluded that the physioo 
chemical mechanism of the visionary and the auditory 
centres are different—S Kostychiv and S Klupt 
The activity of ferments in the maceration juice of 
yeast after filtration and dialysis The reduction of 
the fermentative power of the yeast juice is a specific 
character of the zymase, while the carboxylase, 
mutase, mvertaae, and maltose of the juice are not 
affected by the filtration, the true diastases are not, 
then absorbed in the filter—I Kochantchlkor 
Habits of the sable (Maries nbelhna L ) in the Sayan 
mountains and its geographical distribution An 
analysis of the distribution of the sable on the basis 
of its eoologioal requirements—B Dserdsejevskij 
Some results of the aerologioal observations on Lake 
Baikal Balloon observations on the velocity and 
direction of wind at different altitudes —V Vlodavac 
Geological investigations earned out in 1020 in the 
region of the River Umba, Kola Peninsula The 
investigation* revealed a wide distribution in the 
area of rooks belonging to the habbrop 
formation—A Saukov The cinnabar d< 
Nertohinak A description of the deposits 
point of view of their possible exploitation 
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State Research m Chemistry 

T F Prof G 1 Morgan a presidential address to 
the Chemistry Section of the British Assooia 
tion at the recent meeting at Bristol was not of the 
kind that provides arresting headlines for the daily 
Press thi reason is to be Bought rather in deliberate 
choice of treatment tWhn 111 lack of material for we 
li\ e m times—to many of us it still seems strangely 
novel —when btato experiments and ohemioal re 
search are both regarded as good copy and fair 
game for the alliterative caption The British 
Association exwts primarily for the advancement 
of sou nee as an c lement of culture the addresses 
are designed to pro\ ide a bndge between the minds 
of two groups of thoughtful people of whom one 
group is formed of pioneers engaged m the search 
for a particular kind of knowledge whilst the other 
includes those similarly engaged elsewhere as well 
as members of the general public who are interested 
to know something of tho habits of this thing called 
scientific research which seems to touch their lives 
at every turn 

Instead of providing a critical Burvey of selected 
problems or an account of experimental advance 
along some well defined path Prof Morgan offered 
a contribution to the study—in which from various 
points of view overy member of his audienoe could 
participate—of a certain phenomenon namely the 
application under the direct control of tho State, 
of centralised and co ordmated team work to pro 
mote the more rapid advance of a science Just as 
in the (arly stages of an investigation into natural 
effi i tH it is most appropriate to record observations 
with accuracy and to determine what relations exist 
between the new and the old so in this instance it 
was appropriate that the director of tho Chemical 
Research Laboratory should avoid prophecy and 
special advocacy but should confine his address 
chiefly to statements of fact and observations 
His address forms a valuable basis to which as 
time passes there will be added the results of ex 
penence and of thoughtful suggt stion and criticism 
w e of strong faith in the great future whioh lies in 
the path of this still new adventure weleome the 
convincing proof of vitality with its promise of 
robust growth 

The national value of such research as is being 
earned on at Teddington is of course no longer in 
question no longer—in the abstract at any rate— 
is it even ignored Should it be asked how dia 
tmotively national m its significance is the technical 
work performed there the reply might quote an 
example of the highest importance offered by the 
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studies on low temperature tar The abatement 
of the smoke nuisance has long been a matter of 
popular discussion, but complaints have for the 
most part ‘ ended in smoke so indissolubly 
wedded is the Bnton to the coal fire which turns 
his house into a home The new process of low 
temperature carbonisation of coal has at length 
given him a fuel which, while preserving his 
domestic) amenities, contributes in no small 
measure to a solution of the problem of diminishing 
atmospheric pollution If the price of this smokeless 
fuel could be made more attractive, there is no 
doubt that its use would quickly become widespread, 
and in time perhaps universal, to the great oontent 
of the guardians of the public health and to the 
convenience of aeronauts and astronomers The 
pnee of the fuel depends not only on the output but 
also on the opportunities which exist for the ex 
ploitation of the bv products—aqueous liquor and 
tar Now this tar differs markedly in its composition 
and characteristics from that hitherto produced, 
and its exhaustive examination, necessarily the 
first step in its exploitation, is pioneering work of 
first importance It is self evident that such an 
investigation is not only one which will be lengthy 
and will demand oo operative effort in a high 
degree, but also one which when developed along 
industrial lines can scarcely fail to lead to definite 
economio advantage, no less than to noteworthy 
contributions to ohemical and possibly geological 
science 

It would bo difficult at the present stage to 
estimate the full extent of the advantage to be 
anticipated from the development of low tempera 
ture carbonisation, it is sufficient to indicate that a 
general stimulation of industry following the return 
of coal to its former economio status is not to be 
excluded from view Apart, however, from such 
mundane, if vital, considerations, is the impetus 
whioh the work will give to the world wide advance 
of organic chemistry by providing (as did that on 
its elder brother, ‘ coal tar') starting points for 
synthesis and relationships for eluoidation Al¬ 
ready the presence of a substantial proportion of 
pyrocatechol has been demonstrated, a coloured 
hydrocarbon has been separated, and it has been 
observed that, speaking generally, the products tend 
to be the mothyl derivatives of their high tempera¬ 
ture tar analogues 

Surely no better example of the unreality of 
division of chemistry into ‘ pure ’ and ‘ applied ’ 
sciences is needed Application can never preoede 
discovery but often promotes it, and leaden of the 
chemical profession, whether their outlook be from 
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a chair or from a board room, see the same funda¬ 
mental knowledge supporting their endeavours and 
the same fundamental difficulties obstructing them 
Work of this calibre can be represented m the 
museum of the laboratory only by a few shelves of 
bottles and specimens , their neighbours are no 
less significant in their relation to the development 
of a science, for they are early examples of pure 
substances which have been prepared by simplified 
processes rendered possible by the application of 
moderate pressure, whilst the senes of primary 
aloohols (including ethyl), aldehydes, and acids 
denved from the catalytic interaction of carbon 
monoxide and hydrogen, offers both an intriguing 
contribution to the study of catalysis and a material 
success capable of industnal expansion Each 
glass case that is opened discloses the b toady pro¬ 
gress of pioneering exploration—where practice 
has outrun perception, as with synthetio resins 
where the engineer has solved problems of a new 
technique (our thoughts return to the first air 
pump and its contribution to chemical advanoe), 
in the new latro chemistry, where therapy and the 
1 architecture of molecules' move forward with 
mutual aid, not disdaining to strew their path with 
substances of curious behaviour and with incidental 
contributions to the study of valency So essen 
tially practical a matter as the corrosion of metals 
is not without its surprises and its puzzles , who 
would have thought that the green patina on 
copper roofs is not verdigris but basic copper 
sulphate eventually corresponding m composition 
with the mineral brochantite ? And why does 
iron not rust so quickly when confined in a muslin 
cage as when not so oonfmed ? ' 

This is the type of work which engages the atten 
tion of a staff of twenty five chemists and thirty 
two others, housed m a building adjacent to the 
National Physical Laboratory, and it is fully 
worthy of the attention of a State organisation 
Like the German Reichsansta.lt, the Chemical Re 
search Laboratory owes its parentage to conditions 
evolved from war, although the former institution 
has now arrived at years of maturity Neither can 
the Laboratory claim seniority m Great Britain as 
a public institution devoted to the prosecution of 
scientific research and its application to industrial 
needs, for its immediate neighbour has during 
the past thirty years discharged that duty An 
essential difference in the nature of the work under¬ 
taken by the two institutions is to be found in the 
fact that whilst that of the Chemical Research 
Laboratory oonsists exclusively of original re¬ 
search, that of the National Physical Laboratory 
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included testing and henoe provides substantial 
opportunities for fee earning That this should 
be so does not of course detract t pao facto in any 
way from the quality of the research earned on 
concurrently with the routine testing which con 
statutes an essential public service Nevertheless 
it was doubtless wise not to burden a chemical 
laboratory created specifically for exploration 
with duties of a like nature Should the usual 
facilities for obtaining such service prove in 
adequate or non existent there would presumably 
be little technical difficulty associated with a 
modification of the present policy 

We have already remarked that the Chemical 
Research Laboratory is the home of centralised 
and oo ordinated team work The unit is not the 
individual worker whose efforts are likely to be 
discounted—not always by his own fault—through 
lack of adequate oo operation with others but the 
working party As a coherent team the working 
party receives from the director its mandate to 
operate in a certain field as a team it collects 
uiformation and gathers experience Not least 
among the national services rendered by the 
Laboratory must be counted the training both in 
method and in Bpint of leaders in chemical research 
particularly of those who will carry the habit of 
co operation with them into the industrial world 
It must not be forgotten that such key problems 
as have been entrusted to the Laboratory require 
for their solution not only skill knowledge and 
strategy of a high order but also substantial re 
sources expanding facilities and the application 
of sustained forces 

Prof Morgan refers to the undertaking as a 
State experiment it is from one point of view 
an experiment but not one of the result of which 
there need be much doubt When Trancis Bacon 
gave his opinion that States should not try expen 
mental he added the qualification except the 
necessity be urgent or the utility evident ad vis 

mg that it would be well to beware that it bo tho 
reformation that draweth on the change and not 
the desire of change that pretendeth the reforma 
taon Reformation in our national attitude to 
wards research (particularly chemical research in 
which tho matenal returns are often subject to but 
little delay) and towards chemical industry there 
has indeed been and changes in our institutions 
have occurred m consequence—all too slowly and 
timidly as some t hink who should be m a position 
to judge These harbour no doubts concerning the I 
utility or the urgency of the necessity There may 
of oourse stall be those who regard the expemment I 
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as a novelty to be suspect merely an innovation 
in tune with modem custom a fashionable enter 
prise of which some indefinite good may come 
Others and we may hope the majority seo m it an 
effective new tool at the service of an industrial 
nation some indeed perhaps those who most 
clearly read the signs of the times think of such 
a development as this m terms of future employ 
ment of the standard f living and of human 
happiness and well being Scienlta tmperu decus 
et tutamen 

Keplers Letters 

Johannes A e/ Itr in teinen Briefen Herausgi geben 
von Max Caspar und Walther vtn Dyck 2 
Bande Band 1 Pp xxvm 3% Band 2 
Pp tvi i 148 (Munchon und Be lui R Olden 
bourg 1310 ) 20 gold marks 

T HL prow nt year is the three hun In dth anm 
i trsarv of tho death of Kepk r The volumes 
before us mark the occasion All that remains of 
Kej ler and it is a great deal is already available 
m Tiisch s c lition But hnsch is frankly unread 
able Ho had all the faults that sometimes acoom 
pany German thoroughness In particular as the 
edite rs of the volumes now before us remark the 
letters come off very badly being cut up and dw 
tnbuted here and there according to the subject 
treated of 

Max Caspar and Walther von Dyck have pre 
pared a book for German readers which has the 
intention of bringing tho man rather than the 
scientific ideas of three centuries ago before us m 
fact many of the scientific passages are omitted 
or compressed Keplers life was passed in evil 
times A great deal of it was passed m penury and 
family distress The counter Reformation with 
tho vindictiveness of those who had como back to 
what they regarded as their own framed tho tarly 
part When he went to tho service of tho Lmperor 
Rudolph m Austria an endless war with the Turk 
surged on the oonfines of the country and crippled 
civilised efforts The Ihirtj Years War wrapped 
the end in spectral gloom though by that tame 
Kepler himself was very tough Messrs von Dyok 
think that the present times are evil times too 
and that these letters will fortify Germans and do 
them good The letters are a selection of those by 
Kepler and to him They exist mostly in Latin, 
and these have been translated and make pretty 
easy reading very different from those in the 
German of his tame where prolixity, long involved 
sentences bad spelling and the exasperating 
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practice of mixing Latin phrases with his vernacular 
make heavy going 

The book is a scholarly book and veil done, 
though not intended as a prune authority It is 
meant for current reading and has only a bntf 
index It includes a bibliography of sources where 
originals may be found, though each letter is not 
ascribed to its source It includes also a brief list 
of dates and facts for all the persons referred 
to, and a certain number of portraits and other 
illustrations, well reproduced from interesting 
originals 

Taking tho book, then as we are meant to take 
it, what impression do we form of Kepler f Cer 
tainly the editors haie banished a good deal of fog, 
but what we see is still not clear Kepler was not 
one of those men of genius who can turn each 
matter that they touch into gold for all time by a 
single phrase One reads his letters about religion, 
and of the refusal of the sacrament to him, and 
again of how he deebnos the proposal of his friend 
tho Jesuit Guldm that he should join the Church of 
Rome, only to be led deeper and deeper into details 
that are long smoe dead and bettor forgotten The 
same is true of the letters dealing with the case 
when some spiteful neighbour prosecuted his 
mother for witchcraft, and although tho charge 
Booms to have been entirely baseless, actually sui 
ooodod in spinning it out from year to year and 
incarcerating the old lady and threatening her with 
torture m spite of Keplers many letters to the 
Grand Duke of Wurttemherg urging that it should 
be brought to an issue Perhaps of necessity thoy 
are detail, detail, detail 

Be that as it may, it is to be feared that Kepler, 
before he discovered Keplers lavs and became 
famous must have seemed, to those of his con 
temporaries who had t nough contrn ance to dodgo 
the ltsstr trouble s of this woild a formidable bore, 
always in povirty and domestic embanassment, 
an able man without a spark of humour, writing 
immense letters about himself or any other subject, 
tickmg off each with level emphasis and immense 
prolixity of detail He had an unhappy life Per 
haps ho expected people to have unhappy lives 
Ho mentions the burning of Giordano Bruno, and 
that he was said to have shown a firm face in his 
trials, but expresses no horror of the deed One 
of the portraits of him shows a face of fearful in¬ 
tensity, and energy, and frustration It was not 
his fault that the world ill treated him The 
Emperor Rudolph II wrote a rescript to his 
treasury to pay his pension, and the treasury did 
not pay it His wife’s relatives disapproved of his 
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marriage and did not pay Still, what have we to 
do with all that ; He is dead long since, and we 
have our own bothers, of w hich he knew nothing 

There ore, however, other personal features in 
Kepler s story that one would read these letters 
very ill if one did not see There was no subtlety 
in Kepler Fate bludgeoned him, but ho did not 
bow his head Hter sleh trh, tch kann ntcht anders, 
might have been Baid by him, if ho had had any 
instinct for a vital phrase He sent Galileo his 
book Mystenum Cosmographicum ’, and Galileo 
replied politely with guarded words—this was 
thirteen years before he used a telescope—that 
perhaps he believed the Copemican theory more 
than circumstances allowed him to say Kepler 
answered with the insistence of a man who soos one 
truth and soes it only He had the kind of courage 
that a bull has—he made straight for his object 
Besides that, he had a warm and generous heart 
He chcnshod his old and true friends, and he had 
some, though they were not able to help him much 
The great event of his life was his mooting with 
Tycho Brahe Tycho, when established under the 
protection of Rudolph, after his oxde from Den¬ 
mark, asked Kepler to be his guest Kepler went, 
and stayed with him for six months, and Tycho, 
like the great gentleman he was, placed his castle 
and family and servants, as well as his scientific 
stores, at Kepler s service In the end something 
went wrong, and Kepler lost his temper and be 
haved outrageously, and there is a letter, full of 
noble remorse, to Tycho, taking all the blame 
Tycho agam behaved like a great gentleman and 
bore no grudge and from that association we have 
the planetary laws, and how much more that is 
later history 

Kepler s scientific ideas do not really enter into 
these volumes, but they cannot be kept out If 
the essence of mathematics is form, ho had no 
mathematical genius Number was what inter¬ 
ested him He had an intense conviction that the 
secret relations of things would be found m tho 
relations of number It led him elaborately astray 
twice—in relating the musical intervals with the 
distances of the planets, and in relating the latter 
with the dimensions of the five regular solids 
Only later was his persistence in calculating re¬ 
warded in finding the planetary laws 

Great pains and labour must have gone in 
producing this book, and the editors have made 
the circle that is interested m such things their 
debtors by rendering the material so available 
It is to be hoped that that circle will not be a 
small one R A S. 
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The South Atlantic Islands. 

Bntuik Museum (Natural History) Report on the 
Geological Collections made during the Voyage oj 
the Quest on the Shacldeton Rowell Expedition 
to the South Atlantic and Weddell Sea *n 1921- 
1922 Pp uc +161 + 3 plates (London British 
Museum (Natural History) 1930 ) 12s 6 d 
HE voyage of the Quest in 1621-22, in spite of 
the change of plans after the tragic death of 
Sir Ernest Shacldeton, has thrown important light 
on the geology of the South Atlantic islands owing 
to the energy of the geologist, Mr G Vibert Douglae, ] 
and the use that has been made of his collections by 
Mr Campbell Smith The specimens were pre 
sented by Mr Rowett to the Mmeral Department 
of the British Museum (Natural History) and an 
authoritative acoount of them, with several new 
analyses, has been prepared by Mr Campbell Smith 
and other experts 

The volume includes twelve reports, including 
descriptions by Mr Vibert Douglas of South Georgia 
and Tristan da Cunha and an account m oonjuno 
tion with Mr Campbell Smith, of the rocks of 
Zavodovskn Island and of rock fragments, sedi 
mentary, metamorphic and plutomc, dredged from 
the Weddell bea Mr Campbell Smith, the editor 
of the volume describes the petrography of Tristan 
da Cunha, Gough Island, bt Helena, and Ascension 
Dr G W Tyrrell the goology and petrography of 
South Georgia Mr G H Part, the rocks of St 
Vincent Dr H S Washington, those of the 
St Paul s Rocks, Dr C E Tilley, the basalts of 
Elephant Island, South bhetlands Miss A Vibert 
Douglas, the deep sea deposits, and Prof Gordon 
fossil wood from South Georgia 
The contributions which throw most light on the 
history of the South Atlantic are those on South 
Georgia, regarding which there are two thoones 
Suess interpreted the island as a fragment of an arc 
that once connected the mam Andean chain with 
its extension in Graham land This view is supported 
by the claims that South Georgia consists of a senes 
of overfolded and faulted Mesozoic rocks and that 
its igneous rocks are represented in the Andes of 
the Argentine Aooording to the alternative view, 
which is based mainly on the observations and col 
lections of Mr D Ferguson, South Georgia is a 
remnant of an old South Atlantic land and the 
connexion of the Andes and Graham land p ass e d to 
the west of it This view rests on the conclusions 
that South Georgia oonsists of three sene* of rooks, 
of which one is Lower Paheozoio, the seoond Meso¬ 
zoic, and the third includes igneous rocks of the 
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Atlantio type, which are also found in the pre* 
Andean foundation of Argentina, while the typical 
Andean igneous rocks are unknown m South Georgia 
The new evidence is consistent with the latter 
theory The only new fossil found is a piece of fossil 
wood it is referred to that indefinite genus Dadoxy 
Ion (Araucanorylon) by Prof Gordon who regards 
its age as more likely to be Mesozoic than Paleozoic 
This identification is consistent with the age assigned 
to the Upper and Middle parts of the Cumberland 
Bay Series Ihe claim that the whole of the sedi 
mentary rooks belong to one Mesozoic senes is not 
supported either by Mr Douglas, who argues in 
favour of the separation of the two sedimentary 
series by an unconformity or by Dr Tyrrell, who 
points out the difference in composition between 
the older and newer sediments The mam change 
that seems not unlikely m f orguson s classification 
is that the beds which yielded his older fossils may 
be more dost ly associated with the underlying Cape 
George Harbour senes than with the Cumberland 
Bay senes as now restricted by Dr Tyrrell 

The structure and relations of South Georgia can 
only be settled by the collection of more fossils, 
which will establish horizons which are at present 
provisional fortunately further fossils have been 
discovered by Dr Holtedahl and are being investi 
gated by Prof Wile kens It is to bo hoped that 
these fossils will solve the South Georgia problem 
The oontnbution to the petrography of the St 
Paul s Rocks, by Dr H S Washington has also an 
important bearing upon the history of the South 
Atlantic He shows that the rock is a wehrhte 
durute, which has undergone change by pressure and 
includes such characteristic metamorphic mineral 
species as jadeite and actmohte Dr Washington 
nevertheless hesitated before accepting tlio rook as 
non volcanic because of its geographic position, 
and he considers the possibility of its being a sub 
marine lava He concludes, however (p 134), that 
‘ the rock is almost undoubtedly metamorphosed 
or shows signs of pressure also (p 136) that 
jadeite is generally regarded as being character 
istically, if not exclusively, of metamorphic ongm 
He concludes, if it were not known whence the 
specimens came, the micro texture, with the mineral 
and chemical composition, would lead unhesitat¬ 
ingly to the belief that the rook is a somewhat meta¬ 
morphosed pendotite, and probably of plutomc 
ongm ” , and he considers that the St PaulsRooks 
are part of the Atlantio floor that has been upraised 
to the surface, and that the wehrhte block found by 

Daly at Asoenaion indicates that that island also 
stands on a continental basis J W G 

Yl 
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Dietetics. 

(1) A Laboratory Handbook for Dietetics By Prof 
Mary Swartz Rose Third edition Pp xiv + 
269 (New York The Macmillan Co , 1929) 
12s 0d net 

(2) Food Values tn Practice Simple Guidance m 
Diet Planning and Cookery By Ethel M Dobbs 
Pp xvi + 240 (London University of London 
Press, Ltd , 1929 ) 4s net 

(3) Properties of Food a Practical Text Bool for 
Teachers of Domestic Science By W M Clifford 
and Prof W H Mottram Pp 128 (London 
University of London Press Ltd , 1929 ) 2s 6 d 

(4) Food, Health, Vitamins Bung a new edition 
of ‘ Food and Health ’ By Prof R H A 
Plimmer and Violet O Plunmer New edition 
Pp vni + 120 (London, New York and 
Toronto Longmans, Green and Co , Ltd , 1929 ) 
3s , paper, 2s 

HE importance of a proper diet for healthy 
living is now well realised by medical men 
and health workers, but is not always appreciated 
by the general population oven with such know 
ledge, the devising of a suitable dietary within the 
means of the more poorly paid members of the 
community is not always easy Again, it is 
essential nowadays that all those responsible for 
feeding the inmates of institutions, hospitals, 
schools, eto, should arrange their diets on scien 
tifio principles To supply dieticians and others 
interested with the requisite knowledge, numbers 
of manuals have been written, varying from the 
scientific treatise on nutrition to the primer suit 
able for the lay reader Several Buoh works have 
been published in recent years, covering a part of 
this possible range in depth of scientific knowledge, 
and four are now before us 

(1) Dr Rose’s handbook is intended for the 
dietician and provides the information necessary 
for the planning of dietaries for people of different 
ages and either sex A brief account of the com 
position and uses of foods is followed by examples 
of the methods of calculating the food require 
ments and specimen dietaries Height weight age 
tables are supplied, and, forming the bulk of the 
book, tables of the composition, including calorie 
▼altfe, of all the common foodstuffs 

(2) Dr Dobbs’s book covers part of the same 
ground, but m a more elementary manner it is 
intended for the enlightened housewife and health 
worker rather than the dietician Simple dietary 
calculations are included, methods of cooking are 
described in detail, nearly half the book is devoted 
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to recipes for dishes suitable for the normal 
household, m fever and oonvalesoenoe, in pregnancy, 
and for the constipated, the fat and the thin 

(3) Dr Clifford and Prof Mottram have written 
their little book for teachers of domestic science, 
simple chemical testa for the different foodstuffs 
are described, special attention being devoted to 
the demonstration of the properties of foods with 
only the minimum of chemical apparatus Experi¬ 
ments are given to show how food is digested and 
what happens to it when it is oooked, and a chapter 
is devoted to the calculation of oalone and other 
values of food from tables The ohemical tests 
described show no little ingenuity and can bo 
carried out by anyone possessed of only an element¬ 
ary knowledge of ohemistry 

(4) Prof and Mrs Phmmer’s book has now 
reached its fourth edition , its outlook is different 
from that of those previously referred to since 
the necessity for an adequate vitamin intake is 
especially emphasised At the same time the 
essontials of a complete dietary are fully dt senbed 
and two simple balanced ebets at minimum cost 
are given an extra chapter on diet in special 
t ases has been added The fact that four editions 
have appeared in five years indicates that this 
small work fulfils a real want and opportunity 
is takon to bring the text up to date, since the 
subject dealt with is one in which our knowledge 
is advancing rapully in many directions 


Experiments on Atomic Physics. 
Electron Physics By Dr J Barton Hoag Pp 
ix + 208 (London Chapman and Hall, Ltd , 
1930) 15s net 

HIS book is an aocount of a laboratory oourse 
on modem physics which has been developed 
by the author and Prof A J Dempster at the 
University of Chicago The experiments to be 
performed are twenty three in number, mne of 
which illustrate properties of radioactive bodies, 
and the remainder properties of electrons and 
ions, and some of their applications With each 
group of experiments there is an up to date sum¬ 
mary of the theory and standard results of that 
branch of the subject There are three excellent 
appendices on vacuum technique, and two on the 
use of electrometers and electroscopes, a collection 
of problems, and some tables of atomic constants 
Most of the experiments described are familiar, 
but several will be new to many teaching labora 
tones, m particular the determination of the charge 
of an electron by the oil drop method, the use of 
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the photoelectric cell and two methods for finding 
the ratio of charge to mass for an electron by 
magnetic bending of cathode rays The general 
standard is such that the book could also quite 
well have contained the measurement of e/m for 
an electron by the 7eeman effect the use of an 
X ray spectrometer and the photography of trails 
of ionising particles with a Wilson cloud chamber 
In a sense however the actual contents are only 
of secondary importance The publication of a 
book of this type is in itself effectively a statement 
that it is just as desirable and possible for students 
to carry out a connected set of experiments on the 
properties of atoms and electrons as it is for them 
to do experiments in sound or heat or geometrical 
optics or in any of the better established branches 
of phyBios After all to advance no other argu 
ments this newer work bears very closely on every 
day life and the equipment required to teach it 
is not in the end more elaborate than much in 
current use The main difficulty comes in deciding 
what is to be thrown out to make room for it in 
a course necessarily limited to sav three years 
On one important point the judgment of the 
author may be challenge d He states m his prt fact 
that The book has been prepared for the student 
who has had one year of college physics c r its equiva 
lent Experience in English laboratories suggests 
that work of this type might not be appreciated by 
a student m his second year and that he would 
quite possibly fail to grasp the significance t f what 
he was doing m his final year however it would 
be of the utmost value K G F 


History of Determinants 
Contributions to the History of Determinants 1900 
1920 By Sir Thomas Muir Pp xxiv+408 
(London Glasgow and Bombay Blackio and 
Son Ltd 1930) 30« net 
1 is almost exactly half & century since a forty 
page List of Writings on Determinants 
compiled by Thomas Muir was published in the 
Quarterly Journal of Mathematics marking the in 
oeption of an attempt to provide a complete history 
of determinants up to 1900 if possible How the 
attempt was crowned with success forty two years 
later by the publication of vol 4 m 1923 isoommon 
knowledge The work we now review goee beyond 
the original intention when supplemented by 
several extraneous artioles cited in the Proc Roy 
Soc Edm and the Trans Roy Soc 8 Africa it con 
stitutes vol 5 and brings the history up to yesterday 
In a characteristically unassuming preface Sir 
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Thomas briefly alludes to the vicissitudes his self 
imposed contract underwent and it needs but 
slight imagination to amplify his modest under 
statemt nts and to conceive the real seriousness of 
the hindrances encountered the absorption in 
administrative educatunal work in South Africa 
the remoteness of huropian reference librams the 
perturbaticns of two wars By 1915 the work had 
bet n brought onlv as far as vc 1 2 and re tire ment 
at that date from the position of Superintendent 
General of Fducation meant for the author at 
seventy vears of age no tranquil retrospect but 
rather intensified activity The achievement of the 
last fifteen years with its fruit vols 3 4 and 5 
indicates a sustame 1 vitality which evokes aston 
ished admiration 

The present hook is not so large as vol 4 since 
eight chapters e ac h self cc mplete are excluded and 
referred to separately as we have mentioned The 
Biuret h quoted for these are of tourso readily 
accessible to all workers and tho restriction brings 
the book down to a convenient size for handling 
The printing on smooth whitt paper is beautiful 
an 1 a scrutiny of hundreds of formulae failed to 
disclose a single fault 

Concerning the arranginunt subjects and style 
little can be said which has not already been hand 
somelv said by reviewers of earlier volumes The 
various heads—determinants in general axisym 
metric alternant compound and so on—fall under 
review in the self contained chapters and sequence 
we now expect The style has Roman qualities of 
solidity clarity and conciseness and the comments 
an as impartial and as illuminating as ever a 
typical example is the summary (pp 187 190) of 
a paper by Giambelli Tho extent of the author s 
own personal contributions during the period may 
be gauged by the number of papers against his name 
in the index 109 as compared with 108 in \ ol 4 

A feature of outstanding value is the concluding 
30 page subject index of all five volumt s The 
inclusion of this cannot be too highly commended 
With such wealth of reference as this provides it is 
no longer surely a vernal offence for writers to pub 
lish rediscoveries as has so often happened before 

Nothing remains but to congratulate the distin 
guished authoi on these latest rewards of his long 
tenacity The work is classic if there exists any 
where a more detailed and comprehensive history of 
any branch of theoretical knowledge one would be 
interested to hear of it Yet one hesitates to use 
phrases like the culmination of the work of a life¬ 
time the energetic author is only eighty six and 
may yet bring it up to 1930 1 A C A 
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Our Bookshelf. 

The Scientific Achievements of Sir Humphry Davy 
By Joshua C Gregory Pp vui + 144 (Lon 
don Oxford University Press, 1930 ) 6s net 
It is always interesting to attempt to trace the 
origin of scientific work, and although the results 
are liable to error, they provide a key to much 
that otherwise would be obscure Tn this book 
Mr Gregory has tnod to show how many of Davy s 
researches and speculations may have had some 
relation to the scientific knowledge of his day, and 
in this way the progress of Davy s work is seen to 
follow a course which makes it more intelligible 
to us at the present time The book is more con 
oemed with the scientific achievements than with 
the personal character of the great chemist, and 
although Mr Gregory writes sympathetically, he 
has not raised some of the questions whioh have 
perhaps received too much attention m the past 
Davy suffered by too much success on his own part 
and from too much sensitiveness on the part of 
others 

Apart from giving an excellent and clear account 
of Davy’s researches the book provides a useful 
picture of the state of chemistry in general at the 
beginning of the nineteenth century, when the 
theory <3 phlogiston still lingered in the minds 
of chemists oven after they had been forced by 
experimental facts to abandon it as a working 
hypothesis The new instrument of research, the 
voltaic pile, had just come into being and in Davy s 
hands it opened a splendid chapter m the great 
story of chemistry Ihe relations between Davy 
and Dalton are disouBsod in an interesting manner, 
and the strange reluctance of Davy to use the 
hypothesis of atoms a reluctance shared to the full 
by Faraday, is mentioned At the same time Davy 
was able to arrive at the correct formula for water, 
ILO, whilst Dalton remained faithful to the simple 
HO which served chemists for so many years 
afterwards 

Mr Gregory’s book is one which can be recoin 
mended It is not too long, but it contains a large 
amount of interesting materials It is a pity that 
the appearanoe of the text has often been spoiled by 
the use of large capitals m the equations 

Handbuch der Expenmentdlphysik Herausgegeben 
von W Wien und F Harms Unter Mitarbeit 
von H Lena Band 4 Hydro und Aero 
Dynamtk Teil 3 Technische A nwendungen 
Herausgegeben von Ludwig Schiller Bear 
beitet von 0 v Eberhard, B Emden, 0 Flacha 
bart.W Gaede, L Hopf, F Horn, W Klemperer, 
W Spannhake Pp x +557 (Leiptig Akadem 
ische Verlagsgesellschaft m b H , 1930 ) 55 gold 
marks 

In this survey of the technique of hydro and 
aero dynamics, the editor has succeeded in attract¬ 
ing to his servioe a strong body of experts, who 
bring to it a long and intensive expenenoe of their 
subject The section on model ship teste is written 
by F Horn, balloons by R Emden, airship tests 
byW Klemperer of the United States, experimental 
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full scale flight by L Hopf, turbines by W Spann¬ 
hake, air screws by O Flaohsbart, air pumps by 
W Gaede, and ballistics by 0 v Eberhard, aU 
well known names in their respective fields 
The general plan that has been adopted in each 
section appears to be to give a critically connected 
non mathematical account of the subject, with 
exceedingly useful and up to date details of expen 
ments that have been conducted to test out the 
various crucial points Diagrams indicate very 
clearly the lay out of the experimental plant and 
the type of apparatus m use m the research institu 
tions in different countries of the world 

As is to be expected from a work of this nature 
produoed almost entirely by German writers, the 
sections deal very largely with the researches con 
ducted in that country It is a tnbute, however, 
to workers in Great Britain that several of the 
sections enter very fully into the details of expen 
ments conducted in British institutions, notably 
at the Royal Aircraft Establishment and at 
Teddmgton The work is exceedingly noh in 
references Incidentally, it is interesting to note 
the tendency in all countries for the centres of 
research activity to concentrate m the State 
supported institutions 

The Subject Index to Periodicals, 1928 Issued by 
the Library Association Pp vni+326 (Lon 
don The Library Association 1930 ) 70s net 
We congratulate the Library Association on the 

J iublioation of the Subject Index to Periodicals ” 
or the yoar 1928 The first volume of this valu 
able senes was for the year 1915, so that these 
subject indexes now enter upon the sixteenth 
year of their existence It has, however not yet 
been found possible to issue the volumes for 1923, 
1924 and 1925, although these volumes are m 
preparation 

The present volume, like its predecessors for 1926 
and 1927, is arranged alphabetically by subjects, 
the headings being chosen from the alphabetical 
subject headings of the Library of Congress, with 
modifications and additions to suit British practioe 
When the titles of articles do not sufficiently indi 
cate their contents, brief annotations are given 
Under each heading the articles are arranged alpha 
betically by the author s name 
The subjects indexed oover a wide field, but 
magazine verse and fiction are not moluded 

The periodicals indexed are, for the most part, 
those published m the English language, but a 
certain number of journals in the French, German, 
Dutoh, and Italian languages are moluded The 
general editor, E E G Tucker, has been ably 
assisted by the librarians of the chief public libraries 
in Great Britain 

Although the subjects indexed are by no means 
oonfined to scienoe, yet smenoe is so well represented 
among the headings that this subject index will be 
found to be a very useful work of reference in any 
scientific library Important papers sometimes 
appear in periodicals where they stand a chance of 
being quite overlooked unless they are traced by 
reference to a “ Subject Index to Periodicals 
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Letters to the Editor. 

[The Editor dote not hold himself responsible lor 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other peat of Nature. No notice is taken 
of anonymous communications.] 

Anticipation of Wegener’s Hypothesis. 

The question of the bodily displacement of con¬ 
tinental masses on the earth's surface has been the 
subject of considerable discussion among goologists 
and geophysicists in recent years. 

When first I heard this referred to as 1 Wegener’s 
Hypothesis my memory went back to my schooldays 
ana to a popular book on science which I then possessed 
entitled “ The Playbook of Metals ", by J. H. Pepper, 
the inventor of the optical illusion known as ‘ Pepper’s 


duroh Zufall in die H&nde flel. Dies veranlasste 
mich, eine zunAchst flilohtige Durchmusterung dor fttr 
die Frage in Betracht kommenden Forsohungsergeb- 
niase auf geologischen und pal&ontologischera Gebiet 
vorzunehmen, wobei sich sogleioh so wichtige Be- 
stktigungen ergaben, daes die Uberzeugung von der 
grunds&tzlichen Riohtigkeit bei mir Wurzel schlug. 
Am 6. Januar 1912 trat ich zum erstenmal mit der 
Idoe m einem Vortrag in der Geologischen Vereini- 
sung in Frankfurt a. M. hervor, der betitelt war 
‘Die Herausbildung der Groesformon der Brdrinde 
(Kontinente und Ozeane) auf geophysikalischer 
Grundlage ’. Diesem Vortrag folgte am 10. Januar 
ein zweiter fiber * Horizontalverschiebungen der 
Kontinente ’ in der Ges. «. BefOrd. d. gesamten 
Naturwiss. zu Marburg. Im gleichen Jahre 1912 
folgten auoh die beiden ersten Verflffenthohungen.” 

We thus Bee that the hypothesis of continental 
displacement hod been put forward a full half- 
century before it first occurred to Prof. Wegener. 



FlO^l.—The earth before the eepantlon (Sntder’a diagram) 


Via 2—The earth after the eeparatlon (Balder*e diagram) 


Ghost The subjeot having recently come up again 
in the course of conversation, 1 took the opportunity 
of consulting the Library of the University of Cam¬ 
bridge, where I was fortunate enough to find a copy 
of this work, dated 1861. In it are to be found two 
diagrams, photographic reproductions of which were 
kindly made for me by Hr. W. H. Hayles, of the 
Cavendish Laboratory (Figs. 1 and 2). Pepper states 
that these diagrams are from a book entitled "La 
Creation et sea mystAres dAvoiMs by A. Snider. 
It was neoessary for me to go to the British Museum 
Library to find a copy of this latter work, the date of 
which I ascertained to be 1868. 

It is interesting to oompare these dates with those 
givro by Prof. Wegener in his book, " Die Entstehung 
der Kontinente und Ozeane ”, where the following 
p a s sage ooaurs (see p. 8). 

“ Die erste Idee der Kontinentalvemohiebtmgen kam 
mir im Jahre 1910 bei der Betraohtung der Weltkarte 
unter dera unmittelbarea Eindruok von der Kon- 
gruens der atlantisohen Ktisten, ich lieas sic aber 
zunAchst unbeaohtet, well ich sie fttr unwahrsoheinlich 
hielt. Im Heibst 1911 wurde ioh mit den mir bis- 
her unbekaanten palAontologiachen ErgebniaBen fiber 
die frfihere Lendverbindung swischen Braailien und 
Afrika durch ein Sammelreferat bekannt, das mir 
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On comparison of Snider’s diagrams with those of 
Prof. Wegener, the essential similarity will at ones 
be apparent; the main difference in detail being that 
Snider puts the junotion of Australia with Africa 
somewhat farther north than does Prof. Wegener. 

From the fact that it should have been mentioned In 
a popular book on science like Pepper’s “ Playbook 
of Metals", one would infer that the hypothesis 
must have been well known about this period, and it 
is highly probable that the pros and cons of it were 
pretty well discussed by scientific men. 

I freely admit, from what I have seen of Snider’s 
book, that I do not think it would be treated very 
seriously as a whole by men of science nowadays; 
but I need scarcely point out that a question of 
fact is quite distinct from any explanation thereof 
whioh may be put forward, and it seems quite clear 
that the hypothesis of continental displacement (be it 
true or false) dates at least so far back as 1868, if, 
indeed, it may not be possible to trace it still further. 
As regards evidence in favour, or otherwise, of the 
hypothesis (by whatever name it be called), we must 
still, of course, turn to the work of Prof. Wegener and 
other writers who have studied the subject in its 
various aspects. Annum A. Robb. 

Cambridge, Oet. 24. 
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Polarisation of Electrons 
Db Burp * finds that if electrons of 80 kilovolts 
energy are reflected in succession from two gold ttur 
faces at an angle of about one third of a degree, there 
is a twelve per cent difference in the intensity of the 
twice reflected beam according as the two deviations 
are in the same or opposite directions I have at 
tempted to repeat this result for electrons scattered in 
succession through two thin gold film* The films were 
thin enough to give good ring patterns and the method 
is to measure photometiiralTy the diffraction pattern 
formed by the twioe scatteied beam The result is 
negative Eight plates were taken, each with two 
exposures , the mean difference betwoen the two sides 
foi seven of these plates was 1 per cent Of the in 
dividual pairs of readings, half differed by less than 5 

r r cent on the two sides, whioh corresponds to about 
per cent probable error on the mean of the seven 
plates The eighth plate gave a mean effect of 20 per 
cent m the reverse direction to that found by Hupp 
I am unable to account for this plate, and as I have 
left Aberdeen, where the experimental work was done, 
I cannot attempt to repeat it It is jiossibly due to 
uneven development 

In somo cases the rays selected foi the second 
scattering formed part of one of the diffraction rings 
formed by the scattering m the first film In other 
cases they came from the part of this pattern between 
the rings Suite the legularly diffracted electrons are 
always in a minonty the polarisation might be greater 
than suggested by the atxivo hguies if it were limited 
to these ele< trons, but there is no sign of such an effect 
The angles of scattering were of the order of 2°, the 
mean energy of the electrons was 6S kilovolts The 
experiment is in agreement with the view that the do 
tection of polarisation by suth means is only possible 
with large angles of scattering Since making the 
ex{tenment I have seen a paper by Kirchner * in which 
he mentions that he has satisfied himself that the 
effect, if any, is less than 10 per cent 

« P Thomson 

Imperial College of Science, 

London, B W 7, Nov 20 

■ Znt /Sr PkM M p 158 
• Phtt Ini SI, p 772 


Heredity and Predestination 

Sow of us are wont to ascribe a super papal infalli 
bility to the editorial notes m Natukk, and it is, 
therefore, with much diffident e that I suggest a certain 
misunderstanding m the issue of Nov 15, p 781, as 
to my Lloyd Roberts Lecture The plate of moral 
values in modem arguments for theism is so funds 
mental that possibly space can be found for a few 
sentences which may stimulate biological experts to 
consider afresh the relation of evil to tne evolutionary 
process 

Mutations, 1 stated, appear to be the raw material of 
evolution and they seem to be devoid of any ethical 
character whatever Changes in the genes—call them 
simply inheritance factors if their localisation in the 
chromosomes is doubted'—are as near as we can at 
present get to creative activity but in such changes 
we can discover no moral quality Good and evil, as 
judged by our standards, are equally likely to arise in 
the variations associated with heredity 

The note m Natubb says that the 1 evil and good ’ 
of my argument are simply adjustment or mal 
adjustment to environment ' I would that it were 
so, for then the theologian’s difficulties would be at an 
end All that is good would flourish because adapted 
to its environment The evil would disappear under 


the operation of natural selection We oould then, 
indeed, affirm with Pippa, “ God s m His heaven 
all’s right with the world ’’ Huxley's war between 
man and the oosnno process would be unnecessary 
Unfortunately, however, the loathsome parasite is a 
result of the integration of mutations it is both an 
exquisite example of adaptation to environment and 
ethically revolting C lvilised nations, as I emphasised, 
have of late been creating an environment to whioh the 
mental deficient can happily adapt himself humane 
principles and social degeneration are thus oonioined 
None the less—and here is the puzzle over whioh I ask 
biologists to [Minder—out of the evolutionary process 
has come the progress which has led to man with his 
spiritual const lousness and moral loyalties I roached 
tne perplexing conclusion that, if we accept the moral 
argument for ethical theism, we must find Divine 
activity, albeit elusively, m the envuonment and not 
m the genet io changes through whioh apparently the 
creative process works But as I told my Manchester 
hearer*, I was thinking aloud My conclusion oannot 
c laira the merit (or dement) of orthodoxy and I am 
willing to be converted to any other explanation for 
whioh better arguments can be adduced 

May I add, though it ib a subsidiary matter, that I 
do not personally accept the notion that mutations 
ore causeless in the sense of being entirely fortuitous 
It w part of my faith that the universe is rational for 
man Belief m the possibility of successful scientific 
investigation rests u[M>n such a faith That faith has 
it* difficulties as we know, there are those who hold 
that science will always be limited to regions upon 
which man can impose his own sense of order But, 
if tho larger faith be true, the progress of research 
should m due course give us the causes of mutations 
or, more accurately, sequences of which they are the 
end terms But such sequences, us Hume pointed 
out long ago, will not lead us to efficient causation 
For that we need some metaphysical postulate 

E W Birmingham 
Bishop s Croft, Birmingham, 

Nov 15 


Thk letter of Dr Bam on raises two difficulties m our 
mind Good and evil , as applied to the oiganisms 
which in his lecture he grouped as animals and w 
sects , and on which he relies for his genetic data, Can 
only mean relative adjustment or mal adjustment to 
environment, for the biological end of a creature is to 
multiply its kind A parasite is biologically evil be 
cause it has renounoed the power of initiative, replac 
mg it by dependence upon the success of its host, and 
because the moie successful the parasite is the more 
precarious its existence as a species beoomee The 
1 good and evil of humanity, m so far as they are eon 
ventions sanctioned by custom or law, are acquired 
characters and have nothing to do, if Dr Barnes is 
right about the non hentability of acquired characters, 
with inheritance factors, but biologically conventions 
may be good or evil, as they encourage or discourage 
the best continuance of the race 

Feeble mmdedness is a mal adjustment which m 
Nature would meet its own fate, ana the morality whioh 
protects and encourages feeble mmdedness is also a 
mal adjustment whioh also will meet its fate 

The seoond difficulty is Dr Barnes’s firm belief in the 
‘ non morality ’ or fortuitousness of mutations It is 
an uncertain hypothesis, unacceptable to many bio¬ 
logists, yet on it the argument of the Lloyd Roberts 
Lecture was based Our notion is that environment 
may be more than a mere eliminator, but any further 
power it may exercise must depend upon the response 
of the organism Thb Warns or Thb Note 
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Agricultural Field Experiments 

Is the artiole with the above title which appears in 
Natitrs of Oct 20, p 667, it is stated 

Beaven s half drill strip method is described but 
without pointing out its two serious but remediable 
defects that the continued use of one half of the drill 
for one variety and of the other half for the variety 
with which it is to be compared may introduce a con 
stant difference the magnitude of which cannot be 
estimated , and that the regulai alternation of strips 
of the two varieties does not permit of a valid estimate 
of experimental error 

1 submit that these defet ts are more theoretical (ban 
practical and that any modification of practice in the 
application of the method such as changing over seed 
boxes would be a retrograde step 

To take the first there arc three possible ways in 
which one half of a drill may differ from the other 

(1) It may cover a wider breadth of ground this 
would doubtless have an appreciable iffcct but it 
would be detected and allowed for by the routine 
measmements taken across the stubblo 

(2) The coulters may be lees evenly spaced than 
those of the other and 

(3) Less seed may be drilled from it than from tho 
other 

Now, oeieal crops are wonderfully indoj endont of tho 
amount ot seod sown I have in mind two chess 
board experiments in one of whic h half the area was 
sown with seod 1 m apart instead of the usual 2 m and 
in the other the rows in half tho exjienmont wore 3 m 
apuit instead of 6 m In each case the heavier seeding 
only resulted in a gain of about 3 jier cent and it is 
not to be expected that such slight in egulanties as 
occur between the two halves of a drill would have any 
measurable effect 

The second defect owing to the peculiar shape of the 
half dnll stnp, would only exist if tho experiment 
were to be sited so that some penodic vanation 
existed across tho broadth of the dnlls otherwise 
randomness ia supplied by the soil By taking care 
that the expenment is dnllod across ploughman s 

lands if they exist, and by bearing m mind the his 
tory of the last few crops this danger can be avoided 

The pairs of strips fall naturally into two sots ac 
cord mg as one or other variety is on the nght hand 
and in on analysis of the variance of the different e be 
tween varieties, one degree of freedom is taken up by 
these two sets The estimate of the experimental 
error ainved at in this way is perfectly valid providod 
the above precautions have been taken in siting the 
experiment 

It would be a pity to interfere unnecessarily with the 
simplicity of this very efficient method of oonductmg 
field trials 8tudkni 

I M.KL that htudent under estimates the import 
ance of differences in the two halves of a seed drill I 
have repeatedly found significant differences between 
adjacent rows in respect of such characters as plant 
height, number of tillers per unit length of row and, 
finally, yield per unit length of row This is suffl 
eiently marked to make it definitely an advantage for 
precise observations, to divide the observational unit 
of a metre length of row into two half metres end to 
end but on adjoining rows I suspect that depth of 
sowing (a factor which 1 Student does not mention) 
and amount per unit length play the important part in 
determining this individuality of the row The results 
of a small plot experiment which I examined recently 
showed that the yield of wheat per unit area was un 
affected by changes m spacing, hut was considerably 
lessened by increased depth of sowing, as alqo by de 
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creased amount of seed per unit length of row The 
numbei of rows in a half dnll stnp ’ is small, so that 
a considerable difference may result from these causes, 
even with random distribution amongst the coulters of 
dopth and amount of delivery There is likely how 
ever to be a steady gradation in depth of delivery as 
one passes from one side of the dnll to the other, and 
this would more certainly constitute a senous defect 
in the half dnll stnp method 

Student is satisfied with tho validity of the esti 
mate of error provided care is taken to dnll across 
ploughman s lands There was an interesting 
senes of uniformity tnals amed out at the Danish 
station at Aaslev m which an apparently uniform 
field levoalod a periodicity in yield of half wave 
length almost cr incident with the width of the plots 
Had this been a vanotal tnal and hud tho halt dnll 
stnp method been used the experimenters might have 
been Badly misled 

Tho method loses only slightly m simplicity and 
gains considerably m value if modified in one of the 
following two wavs as R A lusher has pointed out 
If there is any possibility of a steady feitility giadient 
at nght angles to the length of the stnps the arrange 
ment should be a set of sandwic hi s out it Hhouldhe 
decided at landom for each whether vanetv A or 
variety li should occupy the two middle stnps if it 
is certain that no such giadient exists then the more 
satisfactory arrangement is to tako p nr* of stnps de 
ciding again at random whether 4 shall be on the left 
hand or the nght hand strip The fonner arrange 
ment gives as many degrees of freedom as there are 
sandwiches and for tho same number of stnps the 
latter gives twice as many dogroos of freedom The 
Htiijis should all bo dulled with the same half dnll 
1h* Writfr or Tim Articcf 


Relationship of the Oat Smuts 

Two speeies of smuts —Uslilago aience and U lei te 
—occur commonly on cultivated oats They differ 
fn m one another in the chaiacter of their spores and 
in tho appearance of the spine masses piodneed on 
their host plant» 1 ho snores of V aunjpeue minutely 

ichinulate those i f U ferns smooth U arena 
usually destroys the florets of the host plant giving 
them a blackish powdeiy apjiearance V frits causes 
loss injury to the inflorescence and at matunty its 
sjjoips may be entirely concealed by the glumes 

During the past yeai we have boon investigating 
experimentally the relationship bt tween the two 
sjieoies 8pores of the loose and covered smuts have 
been germinated singly m hanging drops and their 
spondia removed one by one and (ultuied separately 
on artificial media 

Young oat seedlings were inoculated with the follow 
ing cultures or combinations of cultures (1) Mono 
spondial cultures of U arena used singly and in 
pairs (2) Monospondial cultures of U feme used 
singly and in pairs (3) Pairs of cultures, each one 
made by mixing together a monospondial culture of 
U at mat with one of U lems 
The seedlings were grown to matunty m the 
greenhouse, and observations were made as to the 
appearance of the smutted heads and the land of 
spoies borne m them The results of the inoculations 
are of considerable interest and may be summarised 
briefly as follows 

J l) Plants inoculated with a single monospondial 
ture of V arena or U lent did not produce 
smutted heads 

(2) Plants inoculated with two monospondial 
cultures of opposite sex produced smutted heads 
If the two cultures were of V arena the infected 
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heads were ‘ loose' in appearanoe and their spores 
echinulate , if of V levte the heads were ' oovered ’ 
in appearance and their spores smooth , if one of the 
cultures was of V avenas and the other of U lew* 
the infected heads were somewhat variable m appear 
anoe, but upon close examination they proved to be 
of the loose ’ type, and their spores were echinulate 
(8) The spondia of V a vents, like those of V lent, 
are of two kinds, ( + ) and ( - ), the spondia of one 
species mate without difficulty with sexually opposite 
spondia of the other species 

These results indicate that U avenas and U lens 
are genetically distinct with respect to the characters 
by which they are differentiated, but the ease with 
which crosses can be made between them suggests 
that they are closely related species 
A full report of the investigation is being prepared 
for publication W F Hanks 

W Popp 

Dominion Rust Research Laboratory, 

Winnipeg Canada, Oct SI 


Synthesis of a Methoxykstose 

A A incTHOXYKKTOsa has been prepared by the 
condensation of dioxyaoetone CH.OH CO CH.OH, 
and a inethoxyglyoeno aldehyde, CH,OH CH 
(OCH,) CHO TTie mothod of synthesis is proof of 
the position of the methoxyl group and such a struc 
ture cannot form a furan ring 

Pure dioxyaoetono was obtained from nitromethane 
by the method of Henry and Filoty Neither 
« methoxy glyeeno aldehyde nor its acetal had been 
prepared but the latter was obtained by methylating 
a ohlor p oxypropiondiethylaoetal with sodium methyl 
ate, a chlor p oxypropionacetal being formed from 
acrolein through the intermediary of p ohlorpropion 
acetal and acroleinaoetal by a modification of the 
methods described by Wfibi and Witsemann The 
required acetal was obtained as a colourless liquid 
distilling at 100° 102° C /8mm This was readily 
hydrohsed by dilute mineral acids and the aldehyde 
produoed was converted into the bromphenylhydra 
aone derivative and into the condensation product 
with phloroglucmol The preparation of these de 
nvatives and the analysis of the aoetal proved the 
identity of the aldehyde 

The conditions used by Fisoher in his synthesis of 
a acrose were modified to suit the condensation of 
dioxyaoetone and o methoxyglyoeno aldehyde and 
the optimum results were obtained by allowing a 
A per cent aqueous solution containing 0 2A per oent 
of barium hydroxide to stand at room temperature 
for a period of three weeks 

Dioxyaoetone is in equilibrium in aqueous solution 
with glyceric aldehyde, and henoe, theoretically, it 
should be possible to obtain as a result of this oon 
denaation four inactive 0 monomethoxyketoses, the 
corresponding eight inactive 0 monomethoxyaldoses, 
and the twelve raoemio forms of the non methylated 
hexosee The number of possible osasones is only 
eight and it was not considered likely that the non 
methylated osasones would be formed in any quantity 
Further, from analogy with the work of Fischer and 
Schmidt it was expected that the bulk of the product 
would oonsist of a single raoemio form These expeo 
tationa were realised, but it may be noted that for the 
purpose in hand the actual identity of the substance 
produoed was immaterial, the aim being to synthesise 
a ketoee which could not possess a furan structure 

Treatment of the reaction mixture with phenyl - 
hydraxine under the usual conditions gave an impure, 
crystalline subetanoe and a tarry mass The former 
proved to be aoetylphenylhydnxine, whilst from the 
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latter a mixture of osasones was is o lated with con¬ 
siderable difficulty Repeated fractional crystal lisa 
turns from ethyl aoetate gave two mam fractions of 
osasones, a larger fraotion melting at 188° C and a 
smaller fraotion melting at 180° C Those gave 
analytical figures corresponding to a pure mono- 
methoxyhexosazone From analogy with the work of 
Fisoher on a acroae and on a consideration of the 
melting points of the known methylated and non- 
methylated osasones the former product waa oon 
sidered to be inactive A monometboxyfructosazone 
and the latter inaotive A monomethoxysorboaaxone 
The monomethoxyhexosasone (m p 188°), of whioh 
3A grams were obtained (from A600 grama of aero 
lein), was converted through the oaone into the oorre 
sponding monomethoxyketose by a modification of 
Fisoher s method Five grams of a crystalline material 
melting at 80 s 8A° C were obtained whioh gave 
analytical figures corresponding to a pure mono 
methoxyhexoae Treatment at room temperature 
with methyl aloohol containing 1 per oent HC1 showed 
that fructoeide formation waa complete only after 
48 hours This was evidence in favour of a sugat 
which cannot exist in the y form since the formation 
of 7 methylfruotoeule is complete after one hour 
The monomethoxymethylhexoside was methylated 
by treatment with methyl sulphate followed by two 
suooeesive methylations with Purdie s reagents 
Towards alkaline permanganate this tetramethoxy 
methylhexoside behaved aa a normal sugar derivative 
and the rate of hydrolysis also corresponded to that of 
normal tetramethoxymethylfruotoside Hydrolysis of 
the synthesised hexoside was complete on refluxing 
with 3 per cent aqueous HC1 for three hours and the 
product was isolated as a syrup in the usual way 
From this syrup tabular crystals were obtained by ex 
traction with light petroleum whioh, after repeated 
crystallisations, melted at 8A° 98° C There was 
no depression of melting point on mixing with au 
authentic specimen of normal tetramethoxyfruotose 
Nitno acid oxidation gave a tnmethyl laotol acid 
which on further oxidation with alkaline permangan 
ate yielded a tnmethylarabonolaotone The curve 
of apparent speoifio conductivity plotted against time 
obtained by observations during the hydrolysis of the 
lactone derived from the synthesised tetramethoxy 
hexoee waa almost identical with the curve given 
under similar conditions by the lactone derived from 
normal tetramethoxyfruotose but was sharply differ 
entiated from that given by the lactone corresponding 
to tetramethoxy y fructose 

From these experiments it is shown that the 
synthesised A methoxyhexoae and its derivatives 
have exactly similar properties to those of the methyl 
a ted derivatives of normal fructose, end that the 
synthesised hexoee was m fact the raoemio form of 
A monomethoxyfruotose Since the methoxyhexoae 
produoed by condensation could not possess a A atom 
nng, and of the other possible ring structures the 
pyranose is considered to be the meet likely, this 
evidenoe, obtained from a field hitherto unexploited, 
proves conclusively that normal fruotose and its 
derivatives cannot possess a fureaose structure and 
lends support to the accepted pyranose constitution 
A parallel experiment is in pro gress with the object 
of synthesising a 8 methoxyhexoae 

Ebio F*anx Hxbsaxt 
Whjbmd H Lunrau, 
Chemical Research Laboratories, 

School of Pharmacy of the 
Pharmaoeutioal Society of Great Britain, 
University of London, 

17 Bloomsbury Square, London, W 0 1, 

Nov 4 
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Double Refracting Structure of * Corex ’ Glese 
Sokx yean ago I found that silica glass showed a 
doubly refracting structure (Proc Roy Soc , A, vol 98, 
p 884 1 1980 Also Proc Optical Convention, Part 1, 
p 41 , 1980 ) Thu structure u quite distinct from 
LLy due to bad annealing, and seems kindred to the 
‘ liquid orvstals ’ of Lehmann Nothing of the kind 
could be found in the ordinary glasses consisting of 
silica with metallio oxides 

I now find that the ultra violet transmitting 
* Corex • glass of the Coming Co shows a similar 
structure Thu glass u said to consist in the mam of 
calcium phosphate, though I have not seen an analysis 
The subject evidently requires detailed examination, 
which I hope to make as opportunity allows 

Rayleigh 

Taxiing Place, Chelmsford, 

Nov 14 


Energy Levels of Atoms In an Electric Field 
Is hid A has recently g 

evidence that Stark levels u___ 

intersect (Set Pap ,1 PC R , Tokyo, No 200, 1930) 
With increasing field, the levels approach to a limit 
ing separation and then recede This feature of the 
investigation wee limited to levels with equal m but 
different n values 

_ _itioe on a plate which has boon published 

(Neon , Foster and Rowloe Proa Roy Soc , vol 123, 
p 80, 1929) a good illustration of this point for the 
case where the levels have the same principal quantum 
number The diffuse line 2p t -7a, approaches the 
sharp line 2p, - 7s, as the electric field increases 
(Fig 1) When the separation (25 om ') is but a 



Fu L 


fraction of the almost constant separation observed 
for the other components with (initial) mi =0, it turns 
abruptly and retains constant displacement up to 
the iMTimnm external field 
In the paper referred to, Ishida reproduoee some 
remarkably fine plates which give strong support to 
the theory of the Stark effect m helium (Poster, 
Proc Roy Soc , vol 117, p 137, 1927) On two 
points, however, his interpretations lead h im to very 
striking conclusions at variance with the theory and 
with earlier experiments (Foster, Proc Roy Soc , 
vol 114, p 47 , 1987) I should like to suggest views 
whioh (if oorreot) will plaoe the new results m harmony 
with previous work 
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The oonolusions reached by Ishida are (1) that the 
selection rule Am =0, ± 1 is broken, and (8) that 
hitherto unknown senes lines have been discovered 
in the helium spectrum The selection rule is ap¬ 
parently broken oy the appearance of a few weak r 
components having the same wave length as oorre- 
I sponding members of the strongest group of <r com¬ 
ponents (m =2 m initial state) This is not an effect 
| due to the larger fields he employs, since in his photo¬ 
graphs it persists m moderate fields (hi any one 
plate it is found only where the corresponding r 
component has extraordinary strength, yet it fails to 
appear on the plate showing the intense yellow line 
X5870 This irregularity attracts one to the possible 
view that an imperfect adjustment of the double- 

S prism with reference to the axis of the Lo 
tube may aooount for all that has been observed, 
and allow the selection rule to apply here as elsewhere. 
But even with this adjustment oorreotly made, this 
phenomenon has been observed, and attributed to 
an occasional confusion of the fields m a Lo Surdo 
source (Foster, Attrophys Jour , vol 02, p 230, 
1925) 

The second point is concerned with r components 
whioh vanish or beoome very weak as they pass under 
the Kero field position of the P -P combination line 
(or & - S or p p or t s, as the ease may be) of the 
group to whioh they belong This phenomenon has 
been observed in many experiments (Foster Phyt 
Jtev , vol 23 p 007 , 1924 , Jour Frank Inst , vol 
209 p 685 , 1930) Nevertheless, Isbula regards the 
lines aa entirely new at the point of reappeaianee 
One can understand that the sloping lines are out off 
vertically, and doubtless appear to point to zero field 
positions near those of the P - P lines But as Muds 
observes, there are no terms in the well known normal 
helium spectrum which can aooount for such origins 
It is doubly difficult therefore to deny the theory 
which on this point has already reoeived adequate 
experimental support J S Foster 

McGill University Montreal, 

Oct 15 


Determination of the Abundance Ratios of 
Isotopes from Band Spectra 
I recently reported an intensity anomaly in the 
isotopic bands of boron monoxide (Nature, Aug 9, 
p 203) which showed that the intensity ratio of 
isotopio bands does not always give directly the 
relative abundance of the iso topee The following is 
an account of the determination of the correction to 
be made in order to obtain the relative abundance 
from the intensity ratio, and is an abstract from a 
dissertation presented to the Umversity of Utrecht 
The intensities of the heads of all the bands of the 
B u O /S system whioh appear on plates with exposures 
of four hours have been measured variations of 
plate sensitivity were oorreotod for by comparison 
with a lamp the spectral energy distribution of which 
was known The intensity of each band was then 
divided by r*, r being the frequency of the band in 
question, in order to obtain the square of the ampli 
tude of the virtual oscillators smoe it is the latter 
quantity whioh is additive By addi n g up the values 
of J/r* for all the bands having a common v, a figure 
was obtained whioh gave a measure of the number of 
BUO moleoulea m the v state This was done for 
the different o’ progressions, and so the number of 
molecules m the different v' states was determined. 
The graph (Fig 1) shows/(N,), the number of BUO 
molecules in these states, plotted as a function of the 
vibrational energy E\ 

72 
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If it be now assumed that the same function holds 
for B^O, then the ordinates drawn through the energy 
values of the vibrational states of B^O will give the 
number of these molecules in the various v states , 



these states are shown by the dotted lines It is 
evident that the isotope intensity ratio for bands 
from the v = 8 state will be considerably higher than 
that for the bands from lower v states The table 


Band 

03 

1* 

1 6 

85 

i 0 

3 7 

Intensity ratio 
of isotopic 1 

bands °j 

a-from lines l 
b m from heads 6 

3 56 

3 49 

8 20 

3 41 

8 53 

3 34 

3 22 

3 49 

3 42 

3 50 

3 17 

3 45 

3 49 

430 

4 38 
405 

Average 

3 06 

335 

3 47 

3 37 

3 40 

424 

Corroite 1 for 
plate senm 

3 63 

3 44 

3 56 

3 48 

350 

4 37 

AS, MB') 

1 

0 985 

0 985 

0 98 

0 95 

121 

Isotope ratio 

3 63 

350 

3 61 

3 66 

3 68 

3 61 


Han Inotope Batto-3 W±0 08 

Correspond!! g Atomic Weight (correcting for 0 ' and O *)—10 794 


shows the corrections J(E )tf(b 4 „) obtained from this 
curve by which the measured intensity ratios must 
be divided in order to obtain the real relative abun 
dance of the isotopes More complete data (which 
refer to Chilian boion) are given than were contained 
m the previous oommuruoation, and a collection for 
change in plate sensitivity with wave length has been 
made The very good agreement of the corrected 
isotope abundances determined from different bands 
may be pointed out 

In a reoent letter (Nature, Oct 28, p 049) Sten 
vmkel has given an explanation of the high ratio for 
the 3 7 band baaed on the supposition that Boltzmann 
distribution holds for the lower electronic level and 
that the v - 3 level is fed chiefly by molecules from 
the v* = 1 level, according to the I ranch Condon 
principle It may be pointed out, however, that the 
number of molecules in the v" -1 state, calculated 
from the Boltzmann law at a temperature of 470° A 
(found from mtensity measurements on the rotation 
lines of BO), is 1/370 that of the number m the 
»* = 0 state It ib therefore difficult to imagine that 
the v* = 1 level plays any important part in determin 
mg the distribution in the upper electronic state 
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Further, the assumption that the Franck Condon 
principle applies to transitions caused by active 
nitrogen is open to question A Elliott 

Physical Laboratory, 

University of Utreoht, 

Oct 30 


The Red Coronal Line In Oxygen 
In looking over my speotrum plates of oxygen I 
And some which show not only the nebular lines X8300 
and X6304, 1 which bad not been produoed m the 
laboratory before but also a strong line X6374 29 
The wave length of this line seems to be identical 
with that of the strong, red ooronal line X0S74 2 * 
Although this oxygen line is well known, I do not 
think that the above remarkable ooineidenoe has been 
previously pointed out This ooineidenoe m the wave 
lengths of the oxygen and the ooronal line, and also 
the fact that the line ooours in an isolated position 
in the oxygen spectrum when only lmee of O I were 
present would seem to indicate their identity and is 
strong evidence of the presence of oxygen m the sun a 
corona 

This oxygen coronal lme is still unclassified and its 
Zeeman pattern has not been observed Possibly it 
represents a forbidden transition between terms Btill 
unknown Such a study would be very interesting 
in throwing light on the speotrosoopio nature of its 
end terms and in helping to explam the nature of the 
solar corona John J Hopfikld 

University of California, 

Berkeley, California, 

Oct 30 

'lull 1>» \aturmMttn*-haftn M 7o2, 1930 
■ l amplx-U an I M ore 1 uhlkatkuu ol the Lick Observatory 
BvilHin 318 8 1918 


The Compound SnSb 

During an investigation of the crystal structure of 
the Sn 8b alloys the compound SnSbhas been found to 
give an excellent X ray powder photograph of the well 
known pattern common to sodium chloride structures 
The atomic numbers of tin and antimony are 50 and 51 
respectively and as in potassium chloiide— having 
atomic numbeis 19 and 17 respectively -odd order 
reflections f 1 om the 111 planes are absent The results 
obtained from measurements on the him are given m 
the accompanying table Observed and calculated 
values of trio plane spaoings are in very good agree 
ment Tho observed intensities of the lines on the film 
are also in agreement with calculated intensities 


Data prom Powder Photograph or SnSb 
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giving four molecule* of SnSb per unit cell as required 
by a sodium chloride lattioe 
The arrangement of atoms into a sodium chloride 
type lattice would indicate that the compound is ionic 
in character This require* the tin to be tnvalent 
From formulas given by Pauling (J Amer C hem Soc 
40 , p 708, 1927) the calculated lomo radii for Sn+* 
and 8b * are respectively 0 78 and 2 45 A which 
when built up into a sodium chloride structure gives 
a lattioe constant 6 40 A in poor agreement with the 
observed value However the atomic radii for tin 
and antimony for oo ordination number 8 are 1 S3 and 
1 86 respectively (Goldschmidt Trans Faraday Soc 
88, p 283 1929) and for co ordination number 6 

these are reduced to 1 484 and 1 613 A Such radii 
would give a lattice constant of 8 99 in good agree 
ment with the experimental value 6 092 A 

rhe structure of SnSb is found to persist over the 
range 40 to 60 jier cent tin with some change of lattice 
constant showing that both tin and antimony are 
solublemit Ihis agreea with the equilibrium diagram 
given by Bromewski and Sliwowski ( CompUs rendua 
186, p 1616 1928) although they thought a com 

pound SnjSb, existed at the end of this range— at 
60 per cent tin Our X ray analysis however shows 
that the compound is definitely SnSb with a range of 
solid solution on either side The solution of tin and 
antimony by tho compound can be readily undeistoo 1 
since both metals have acidic and basic j roperties In 
addition their atomic numbeis an 1 atomic dimensions 
are practically the same so that one atom of tin o »ild 
be replaced by one of antimony and vico versa 
Tho solution of antimony up to 4 | er cent cam* s a 
change of lattice constant from 0 092 to 6 106 A 
Before annealing the solution of 10 jior cont tin causes 
a definite expansion to 6 124 A but after annealing 
there is no measurable chango 

A microphotograph duo to Di J E btea 1 (/ Inst 
Metals 22,p 127 1019) shows excellent cubic crystals 

of bnSb Many of them were observed to be perfect 
cubes having angles of 90“ at each comor The 
crystals have also been observe! as the haid con 
atituent of tin base bearing metals 

A full account of the investigation of the crystal 
structures of tho complete system is to appear else 
where 

W Mobbis Jones 
E G Bowen 

Physics Department 
University College 
Swansea, Nov 8 


Cause of High Winds of Oct 19-20 1917 
The remark on p 633 of Nature of Oct 18 
(Histono Natural Events Oct 19 1020) that 

Owing to the unexpected development of a baio 
metric depression a very strong cold north east 
wind sprang up at some height above the ground 
does not state the facts correctly and givee a mis 
leading impression of the cause of the high winds 
at an altitude of 10 000-20 000 ft on the occasion in 
question 

The winds at those heights over south east England 
and northern France on Oct 19-20 1917 were 

northerly and not north easterly These winds 
occurred over a region where tho horizontal 
gradient of pressure was i ns i gn i fi cant at sea level 
This insignifican t, gradient however became a stoop 
west to east gradient at great heights owing to the 
fact that there was a steep horizontal gradient of 
temperature in the upper air also from west to east 
The strong northerly wind was simply a thermal 
wind Generally the actual wind is oo&poundod 
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of the thermal wind and the wind arising from the 
horizontal gradient of pressure at sea level On this 
occasion as the latter was praotically ml the actual 
wind was practically coincident with the thermal 
wind 

A reasonably complete account of the conditions 
at the time is given in Vol 4 of Shaw s Manual 
of Meteorology ’ p 112 along with the explanation 
of the phenomenon I find on looking up my records 
that I gave the facts and tho explanation to the 
General Staff at G H Q France on Oct 23 1917 
E Gold 

8 Hurst Close London N W 11 
Oct 24 


Col t old is no doubt fundamentally correct as to 
the oause of the high winds of Oet 19 20 1917 My 
version agrees with that in McAdie a book Man and 
Weathei r p 12 which urns But a depression 
developed in the Atlantic west of the British Isles 
and the light vanablo winds characteristic of settled 
fair weather weie touted quickly by cold north 
or north oast winds of 20 metres oi me re j er second 
The airships fiom midnight until 7 am were earned 
south an 1 somewhat east at a speed of fifty miles 
an houi A closei examination of the facts how 
ever shows that this view of the meahamam is too 
supeihcial The Writer or the Note 


Scientific Inexactitude 

In Naiuh> of Nov 8 p 726 Mr Darling entioises 
a certain sentence U1 a recent book on Sound 
Ihe sentence in quostnn A damped steel bar 
electn ally maintaine 1 is sometimes emi loved as a 
rt ugli stan laid of frequency is desenbed as un 
fortunate tmd inc« rreet an 1 is givon as an 
examj le of a tendency towards scientific slang 
Mr Dailmg is m effect suggestuig that all state 
ments must he explicit ui eveiy detail nothing must 
be mulled rhe sentence to which he refers is 
taken from a noetic n entitled Transverse vibrations 
of elastic bars an 1 fr m a sub section commencing 
(24 linos away) F lectioma^netic metho Is tf mam 
tenance of the vibrations One might reasonably 
exj ect therefoie that even a reader not conversant 
with the subject w aid understand that the words 
in vibration are implied after thi wcid mam 
tainel in the sentence quoted I consider his 
alternatives ejerated oi driven no better 
than the wor 1 actually used 

If all statements weie explicit and nothing implied 
a scientific book or any other class of book would 
make very lull reading Mi Darling s method 
applied to such woll kn wn expressions as an osoillat 
ing circuit a i evening swit n a projector screen 
and so on woul 1 lead to extremely laboured and 
amusing English Abbreviate n is essential to pro 
grees provided that it is not earned bevond the 
intellectual limits of the realer and I consider that 
the abbreviation in the sentence Mr Darling quotes 
is entirely justified 

Applying hrn views to the opening sentence of his 
letter what does Mr Dai ling mean exactly when he 
says a leader may be completely fogged t 
Presumably he does not really mean the reader is 
fogged any more than the sentence quoted means 
that the tuning fork is maintained T Again what m an 
unfortunate sentence T The English language is 
based on suoh slang 

A B Wood 

Beaumont , Hampton Hill, 

Nov 13 
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The Lochaber Hydro-Electric Power Undertaking. 

By Dr. Bbysson Cunttihoham. 

rpHE remarkable engineering enterprise known as considerable depths, of the order of three to four 
-L the Loohaber Hydro-Electric Power Under- hundred feet. The catchment area of the district 
taking, the first and main portion of which was covers slightly more than three hundred square 
brought to a successful completion early in the miles. The average annual rainfall reaches a maxi- 
present year, embodies a number of novel and in- mum of 100 in at the top of Ben Nevis and falls to 
teres ting features which justify a more extended about 40 in. at Laggan Bridge. The minim um and 
notioe than could be given in the brief paragraph in maximum recordecTon the summit of Ben Nevis are 
Nature of Aug. 9, p. 213, describing the visit of 108 in. and 240 in. respectively. In reoords cover- 
H.R.H the Duke of York to the works of the mg a period of nineteen years, the wettest month 
Loohaber Water Power Company. The scheme, produoed 48*3 in. and the wettest day 7*3 in. 
which is one of the most remarkable of its kind and So far, operations have been oonfined to the 



certainly unique in importance in Great Britain, 
was promoted by the British Aluminium Co., Ltd., 
under the direction of Mr. Murray Morrison, direotor 
and general manager, who, with the late Mr. C. S. 
Meik, realised the latent possibilities of water power 
contained m Loch Treig and Loch Laggan, and 
devised a plan for their exploitation for the pro¬ 
duction of al uminium in a factory at Fort William. 
‘The work has been executed to the designs and 
under the supervision of Messrs. Meik and Halcrow, 
civil engineers, of Westminster. 

Lochs Laggan and Treig are two natural storage 
tuurirm in the Loohaber district of Inverness-shire, 
with surface levels some 800 feet above the sea. The 
former is about seven miles in length, with widths 
varying from a quarter to five-eighths of a mile; 
the latter, located seven miles or so from Loch 
Laggan, has a length of five miles and a width of five- 
eighths of a mile m its widest part. Both lochs have 
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development of that part of the scheme which 
affects Loch Treig, and they have comprised the 
driving of a tunnel from the loeh to a point just 
above Fort William, where the aluminium factory 
is situated, together with the building and equip¬ 
ment of a power house. The tunnel was a remark¬ 
able project. It has a length of almost exactly 15 
miles, appreciably huger than the Simplon (12$ 
miles) or, in fact, any European railway tunnel. In 
length, it is only exoeeded dv the Shandaken tunnel 
for the water supply of New York, which is just over 
18 miles long, but this has a smaller cross-section, 
measuring 10$ ft. by 11$ ft. The transverse section 
of the Loohaber tunnel, though composed of several 
different segments, may be described as roughly 
circular with a diameter of 15 ft., the height being 
4 in. less than the width. The interior lining is of 
oonorete, faced with carefully smoothed oement, in 
order to reduce skin friction to a minimum. 
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The strata Along the route of the tunnel varied in 
character from grey granite of a very hard and com¬ 
pact nature at the Fort William end to schists (mica 
•chut at Looh Treig) and porphyry with intervening 
layers of red granite, flagstone, etc Such diverse 
material rendered drilling operations difficult and 
arduous, but happily there were no troublesome 
complications due to the preeenoe of excessive water 
Commenced m the summer of 1026, the bore was 
opened from end to end in February 1029 Driving 
was done from twenty two faces in addition to the 
end headings, there were seven horizontal adits 
from the mountain side and three vertical shafts 
The total length of the adits, whioh ranged indi 
vidually from 400 ft to 1440 ft, was 6360 ft , and 
the aggregate depth of the shafts, which ranged 
from 145 ft to 366 ft, was 1030 ft 

The tunnel undergoes two successive enlargements 
in its course for the purpose of receiving, as in 
fluents, eleven mountain streams, whioh are in 
this way incorporated in the mam flow The 
streams, or winter torrents, have been intercepted 
by dams and diverted into artificial conduits, 
rectangular m section with rounded comers The 
water is abstracted over the crest of a weir in 
each dam, so as to out off the passage of stones 
and heavy debris, while the weirs themselves arc 
protected by grids, in order to intercept floating 
objects, tree branches, etc The dams are also 
equipped with valve controlled flushing pipes for 
dealing with silt accumulations, and spillways for the 
surplus flow in tunes of flood The shafts by which 
the water is delivered into the tunnel are lined with 
concrete ami are divided by a partition wall, extend 
ing from top to bottom, into two tubes, one of which 
is the water passageway, and the other, with a vent 
earned well above the top of the water tube is a 
means of escape for the air sucked m by the water 
The pipe lines, 3200 ft long, leading from the 
tunnel to the power house at the Fort William end, 
are to be three in number For the jpresent, how 
ever, only two are m service, the third line being 
blanked off The two lines installed are formed 
of steel pl&tmg, from J m to 1J in thick, and they 
vary in diameter from 70J m to 66 m They are 
in 30 ft lengths, with lap welded joints 
The power house on the left bank of the River 
Loohy u 270 ft long by 65 ft wide Its position, 
half a mile from the nver, has necessitated an ex 
oeptionally long tail raoe of a thousand yards, but 
the arrangement is justified by the corresponding 
saving m pipe line For the present, less than half 
the generating plant oontemplated for the full 
working of the undertaking is installed There are 
five main turbo generator units, of 10,000 horse 
power capacity apieoe Each unit comprises a tur 
Dine of the Pelton wheel type, driving two generators 
on the same bedplate The generators are direct 
ourrent machines operating at 300 volts and 250 
revs per min In addition, there are two subsidiary 
turbo generators, each of 1250 kw capacity, with 
alternators, tnphase, 50 period, 400/440 volts at 600 
revs per nun The gross head available as yet is 764 
ft, but when the surface of Looh Treig is raised as 
intended, the gross head will be increased to 800 ft 
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As previously mentioned, the exploitation of 
Loch Treig is only a part (although as regards con¬ 
structional difficulties the mam part) of the whole 
scheme, which in ite entirety envisages the inclusion 
of Looh Laggan m the supply servioe, and moreover 
proposes by the aid of artificial works to amplify 
ana extend the resources of the whole catchment 
area Tho minimum level of Looh Tjtggan m time s 
of scanty rainfall is 818 ft above Ordnance Datum, 
and by dredging the outlet it will be possible to 
draw it down to 804 ft In times of heavy rainfall, 
however, the surface level rises to 820 ft above O D , 
and it is proposed to maintain it normally at that 
level by the construction of a dam not actually at 
the extremity of the lake, but some distance down 
the River Spoan which drams the loch into the 
River Lochy, and so m turn into Loch Lmnhe 
and the sea The dam, which will bo 700 ft long 
and 130 ft high, will, therefore, form an additional 
reservoir, to be known as the Spean Reservoir, 
which, linked up with Looh Laggan will afford a 
combined area of 2440 acres andenable a depth of 
16 ft to be utilised for power purposes 

The surface level of Loch Treig is also to bo raised 
from its present normal level of 783 ft to 819 ft 
above 0 D , that is 1 ft below the impounded level 
of Loch Laggan and tho Spean Reservoir, with 
which it will be connected by means of a tunnel 
18 ft m diameter The tunnel will have a longth 
of nearly three miles and a fall of 41 ft so that 
the full available supply from Loch Laggan and the 
Spean Reservoir will flow into Looh Treig and the 
whole system be unified 

There are other sources whioh it is intended to 
utilise in succeeding stages including the River 
Spey and its tributary the Mashie By building 
a weir across the former, its level will be raised 
during flood time by about 30 ft resulting m the 
formation of a reservoir nearly two miles long, 
attaining a width of just under half a mile at its 
widest part The crest level of tho weir will bo 
880 feet above 0 D , and in tunes of flood the excess 
over the normal flow of the nver will be conducted 
through a conduit, nearly three milos in length, to 
the River Pattack one of the influents of Loch 
Treig An interesting point about the arrange 
ment is that while the River Spey flows eastward 
and discharges into the North Sea, by the forma 
tion of this reservoir and conduit some of its water 
will be diverted westward, via Loch Treig, into the 
Atlantic 

This does not by any means exhaust all the 
potential sources of supply There are several 
other streams the waters of whioh will be controlled 
and directed into the general storage reservoir of 
Loch Treig, whioh, by reason of its minimum net head 
of 605 ft, enables one horse power to be realised for 
every five gallons of water per minute falling there¬ 
from into the power house at Fort William 

Such in brief outline is the present position and 
the programme of future development The com 
pletion, m due course, of the undertaking will crown 
an enterprise which, even in its present stage, is a 
unique and outstanding achievement in the annals 
of British water power development 
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The Tercentenary of Cinchona in Medicine. 


F the dispensary of the Hospital de Santo 
Spmto in Rome, there is preserved a quaint 
fresco which bears the inscription 

Aegrotat Limae ooniux Chmooma febnm 
Cortioe nurando poeula tmcta fugant 

It depicts the Countess of Chinchon receiving from 
the hands of an Indian warrior the rare and 
wondrous bark which cured her of her fever 
Probably the South American Indians knew the 
virtues of this bark long before the advent of the 
Spaniards, but apparently they attached little 
importance to it Their story is that a native 
drank from a pool of water into which a cinchona 
tree had fallen and so was cured of his fever 

In 1630 Juan Lopez Cam/area Spanish conrtgxdor 
of Loja in Ecuadoi, proved the efficacy of the bark 
of the fever tree {Palo de Calenturas) He is said 
to have recommended it to the Countess, and his 
is the first known instance of the use of quinine 
or cinchona bark in medicine Quinine has now 
come to be highly valued and used throughout 
the world as indispensable for the cure and combat 
of malarial fevor So the tercentenary of the 
first use of quinine in medicine is this year being 
celebrated in Britain, Ameuca and elsewhere, 
and it is appropriate to recall the outstanding 
incidents m the history of its utilisation and pro 
duction 

The Countess of Chinchon, wife of the Viceroy 
of Peru returned to Spain from Lima in the year 
1640 She brought with her a supply of the 
preoious bark and, soon thereafter, the valuable 
properties of Countess s Powder became widely 
known in Euiope Nine yeais later, and for the 
ensuing twonty years considerable quantities of 
the bark were sent from Peru to Spain by Jesuit 
fathers Their brethren at home were responsible 
for its distribution throughout thur own and 
neighbouring countries, and thus the powdered 
bark came to bear the name of Jesuits Powder 
There is evidence to show that by the end of the 
seventeenth century the use of the bark had 
spread to France, Italy, and Holland In England, 
Robert Talbor used the drug with great effect, and 
Kang Charles II, whom he hud rid of a quartan 
fever, honoured him with knighthood 
We owe our first definite knowledge regarding 
quinine yielding species and their geographical 
distribution to various French and Spanish 
scientific expeditions which visited South America 
between 1735 and 1862 

Luuueus m 1742 named the genus Cinchona m 
memory of the great service to humanity rendered 
by the Countess of Chinchon Misinformed as to 
her name, he spelt the word Cinchona, and un 
fortunately died before the error was pointed out 
by the Spanish botanists Ruiz and Pavon 
There are sixty-five species m the genus, but 
only three are worth consideration from the medical 

r nt of view, and these are Cinchona officinalis, 
ntcctrubra, and C Ledgenana The genus is 
indigenous only m South America and the various 
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species are found scattered through primeval 
forests in Colombia, Ecuador, Peru, and Bolivia 
They are to be found on the slopes of the Andes, 
in roadless and uninhabited regions at elevations 
between 2600 ft and 9000 ft on the eastern side 
of the main range The Loia region m Ecuador is 
the home of C officinalis and other * crown barks ’, 
so called because they were reserved for the use 
of the royal pharmacy at Madrid C succtrubra, 
the red bark is found on the western slopes of 
Mt Chimborazo, while the seed of C Ledgenana 
was obtained from Coroico province in Bolivia 

For many years the collection of bark m the 
forests was uncontrolled Ruthless methods of 
exploitation by which the trees were killed long 
before they had yielded their full quota of bark 
made supplies more and more difficult to obtain 
By 1847 no good bark was available withm a 
ten dayB march of inhabited country Protests 
were raised and measures for protection and 
planting were suggested, but no safeguarding 
legislation was enfoiced Meanwhile, the demand 
for the bark in Europe had greatly increased, and 
scientific men in various countries, perturbed by 
the difficulties of obtaining supplies and the ex 
travagant methods of collection began to urge 
their governments to introduce cinchona to their 
own colonies Dr Royle, curator of the Botanic 
Garden at Saharunpur, recommended that cm 
chona should be planted m India, and the Dutch 
botanist, Dr Blume, made a similar proposal 
with regard to Java 

The distinguished French botanist, Dr Weddell, 
whose monograph, Histoire naturelle dos Quin 
quinas , is one of the most important contnbu 
tions to the literature on this Bubjoct made two 
expeditions to Bob via, in 1847 and 1862 He 
brought seed of C Cahsaya to Europe, from which 
plants were raised both in the Jardm des Plantes 
m Pans and in the Royal Horticultural Society’s, 
Garden in London Some of these plants eventu 
ally reached both India and Java 

For the extensive plantations contemplated, 
further supphes of plants and seed were necessary, 
and in 1851 Justus Karl Hasskarl, then superintend¬ 
ent of the Bo tame Gardens at Buitenzorg, sailed 
for Peru After many adventures he suooeeded 
m reaching Java in 1854 with a number of plants 
of a species which, unfortunately, turned out to be 
of very little value and was given the name C 
Pahudiana 

Sir Clements Markham with his fellow labourers, 
Dr Spruce, Mr Weir Mr Cross, Mr Pritchett, and 
Mr Ledger, were successful in introducing cinchona 
into India, in various consignments of plants and 
seeds, Bent between the years 1861 and 1878 

Markham and Weir set out for the Caravaya 
forests m the spring of 1860 and reached the valley 
of the Tambopata River in May On their return 
journey they met with considerable opposition, 
for the local government, feanng the ruination of 
their monopoly in the supply of bark, did their 
utmost to prevent the export of cinchona plants. 
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By following a devious route the explorers arrived 
at the port of Islay on the coast of Peru in June 
with a supply of plants which were placed m 
Wardian oases and shipped to India via Panama 
and the Red Sea 

Spruce and Cross were successful m collecting 
seed and plants of C avcctrubra, the red bark, 
from the slopes of Mt Chimborazo, and these were 
shipped from Guayaquil in January 1861 Cross 
made several subsequent expeditions, he went to 
the Sierra de Cajanuma from Loja in the autumn 
of 1861, bringing back seeds of C officinale, 
twice he visited the forests of Pitayo in the extreme 
south of Colombia to gather seed of C %ntaycnse 
and finally, in 1877, he travelled to the upper reaches 
of the Gaqueta River to obtain the seed of C 
Calxsaya and the soft Colombian barks Pritchett 
collected plants and seed of the grey baiks C 
mtxda, C murantha, and C peruvtana, fiom the 
Huanuco forests to the north of Lima 

Charles Ledger was engaged on his own account 
m the bark and alpaca wool trades in Peru He 
had made several expeditions to obtain baik, 
in ono of which his partner, Mr Backhouse, 
was murdered by the Chuncho Indians and Ledger 
had only escaped with his life Knowing the 
desire of the British and Dutch Governments to 
obtain seeds of the best species, Ledger sent his 
old Indian servant Manuel Mam am to the cinchona 
forests in the region of Coroico Mamam faithful 
to his trust, persevered and at length, after several 
yeais of search, delivered seeds from the best 
(the roja) trees to his master But he had loused 
the enmity of the Bolivians ami soon afterwards 
was thrown into piison, beaten and half starved 
Robbed of all he possessed he died of the ill 
treatment he received Manuel Mamam deserves 
to be remembered, for to him we owe the seed of 
C Ledgertana It is this species which in cultiva 
tion yields the highest percentage both of quimne 
and of the other alkaloids, and the productiveness 
of the plantations both m India and m Java is duo 
mainly to the richness of its bark 

In the introduction of cinchona to India, the 
Royal Botanic Gardens, Kew played an impoitani 

r , not only by raising plants from seed but also 
tending those which arrived from Panama 


so that they might recuperate ere they faced the 
Is of their further journey through the Red 
Although there were many casualties among 
the plants which were dispatched from South 
America, some eventually arrived safely in India 
From small beginnings mode in 1861 the large 
plantations in the NilginB and m the Darjeeling 
distnot of Bengal were gradually established 
To Mr Mclvor, of the Government Gardens in 
Ootacamund and to Dr Anderson of the Royal 
Botanic Gardens Calcutta the task of developing 
the plantations was entilisted, and Dr Anderson 
was succeeded by Mr C B Clarke Sir George 
King, and Sir David Pi am We owe to them, too, 
a debt of gratitude They have built up a great 
onterpnse In Tndia we hive now undor cinchona 
some 3500 acres yielding about 40 000 lb of 
quinine each year India however, is the only 
country within the Empire in winch cinchona 
is seriously cultivated 

Much has lieen ictomplished but there is still 
mtu h to be done The potential demand for 

J uinme is far in excess of available supplies 
ndia provides only about ono third of the amount 
of quimne she herself at present consumes It 
has been estimated that in order to have any effect 
upon her malarial problem nh« would have to 
increase her production by eighteen times and 
what of the needs of the rest of the Empire and the 
800 000 000 people who suffer from malarial fevei * 
rhore can be no more fitting maimer in which to 
mark the tercentenary of the first use of quinine 
than by reviving and renewing our efforts to 
men use the production of cinchona the principal 
agent m the combat of malaria The problems 
to be faced aio the finding of further areas of 
suitable 1 vnd and the applic ition of scientific re- 
searth to increase the output from existing planta 
tions May we look foi ward hopefully to the 
time when the united efforts of the administrator, 
the medical officer the planter the manufacturer, 
and of those responsible foi distubution and 
propaganda havo brought the scoui ge of malana 
well under control when Sinus no longer 
O er the feebler stars exerts his rays , 

Temfio glory t for hw burning breath 
faints the rod air with fevers, plagues, and death 


Obituary 


Gol J W Gifford 

0L JAMES WILLIAM GIFFORD, whose 
death oocurred at his home at Chard, Somerset, 
on Oct 27, in his seventy fourth year, was one of 
that select band of scientific workers of whom Sir 
William Spotturwoode, Warren De La Rue, and 
others were brilliant examples, men who, in addi 
tion to them ordinary occupations, found time and 
opportunity to follow the pursuit of pure science 
for the love of it Col Gifford was by profession a 
laoe manufacturer, and at his death was managing 
director of the firm of Messrs Gifford and Fox, of 
Chard 

The present writer was first brought into touch 
with Col Gifford in connexion with an inquiry into 
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the so called musical properties of some sands that 
are found on the c oasts of Scotland and elsewhere 
theRC Bands, when trodden upon, omit a musical 
note or squeak which becomts fainter and is soon 
lost altogether if the same specimen is used re¬ 
peatedly Col Gifford found, bj the simple opera 
tion of rolling the sand down an inclined board 
several times, that the musical property was re 
stored, evidently by the removal of the fine dust 
of silica that was produced by the rubbing together 
of the grains of quartz 

On the discovery of X rays by Prof Rontgen m 
1895, Col Gifford entered with enthusiasm upon 
the new field of research and became an active 
member of the Rontgen Society, whic h was founded 
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by the late Prof Sxlvanua P Thompeon, and he 
soon became an authority on the subject He gave 
his services to the members of the medical pro¬ 
fession at Chard and made many radiographs for 
them m the early days of the soienoe 
Col Gifford s chief activity was, however, in the 
field of optics, and he was the author of many 
valuable papers dealing with the construction and 
improvement of telesoopic lenses He was an 
active fellow of the Royal Astronomical Society, 
the Optical, Microscopical, and other kindred 
Societies, and commumoated several important 
papers to the Royal Society, in the Proceedings of 
which the following are published The Refrac 
tive Indioes of Fluonte, Quartz, and Caloite , 
“ The Refractive Indices of Water and Sea Water , 
"The Refractive Indioes of Benzene and Cyolo 
hexane , and The Existing Limi ts of Uniformity 
in producing Optical Glass 
Col Gifford was the author of a book on * Lens 
Computing by Trigonometrical Trace In a fore 
word to the book, Prof 1 Cheshire, formerly director 
of the Technical Optics Department of the Imperial 
College of Scienoe and Technology, pointed out 
that Col Gifford never relied upon the glass 
makers catalogue for the optical constants of the 
glasses, but determined these data for himself, and 
the excellenoy of the systems that he produoed 
was undoubtedly due to this fact In the old 
Volunteer Jborce he held the position of hon 
colonel of the Fifth Somersets and when the War 
broke out he took an active part in military matters 
He was sent to the front by the War Offioe to 


report upon the imposed introduction of giant 
pensoopes for use m the trenches, and later on 
produoed a convenient short high power telesoope 
for the use of offioers 

Taking an aotive part in local affairs in Chard, 
Col Gifford was chairman of the Board of Governors 
at Chard School, of which he was an old boy, and 
for many years he maintained at his own expense a 
nurse for the district He will be greatly missed 
there by all who knew him In 1883 he married 
Emma, daughter of Mr Ernest Rossi ter, of Taunton, 
to whose assistance in his scientific work he pays 
grateful tribute m many of his papers He had one 
son and four daughters, all of whom survive him 
J H Gabdinbb 


Wh regret to announce the following deaths 

Dr J W Evans C B E , f R S , a past president of 
the Geological Society and of Section C (Geology) of 
the British Association, on Nov 18, aged seventy 
three years 

Dr E R Frazer, a distinguished pathologist and 
benefactor of the University of Oxford, on Nov 17, 
aged sixty three years 

Dr G H K Macalister, formerly pnnoipal of the 
Singapore Medical College and editor of the Malaya 
Medical Journal on Nov 8, aged fifty one years 

Dame Mary Scharheb, D B E , a pioneer in medical 
education for women, on Nov 21, aged eighty five 
years 

Prof J H Teacher, St Mungo (Notman) professor of 
pathology at Glasgow University, on Nov 21, aged 
Bixty one years 


Newt and Views 

spread than at present, it would be unreasonable to 
expect our political leaders themselves always to 


Dissatisfaction with the Governments decision 
to allow the Dyestuffs (Import Regulation) Aot to 
expire on Jan 18 next is not confined to circles 
associated with an industry of exceptional national 
importance , it is shared by all those who have a care 
for chemical education and research in Great Britain 
The intimate relation which connects the existence 
of a flourishing dyestuffs industry on one hand with 
the acquisition and application of knowledge in many 
other branches of organic chemical scienoe and on 
the other hand with the supply and facilities for 
training of competent organic chemists has already 
been pointed out in the columns of Natobk This 
relation is patent to members of the scientific com 
mumty, and it should not be difficult of appreciation 
by those responsible for the oversight of our eoonomio 
and educational destinies It is not our desire to 
enter into the polemics of the political aspect of the 
matter, although it would indeed appear from re 
porta of Mr Graham s answers and Sir P Ounlifle 
Litter a question m the House of Commons on Nov 10 
that prejudice to the dye user oould easily be avoided 
The substance of our protest is rather that, so far as 
the evidenoe at present available appears to indioate, 
the decision rests entirely on political opinions and 
ignores faots which relate both to the progress of 
^seienoe and to the maintenance of British scientific 
standing Until scientific education it more wide- 


exercise appropriate judgment in scientific matters, 
but they are not thereby absolved from the duty of 
basing their actions on questions of fact ascertained 
judicially or otherwise 

Originating with Sir William Perkin a classic 
researches, the coal tar dyestuff industry in Great 
Britain was an early victim to German scientific 
enterprise and organisation A tardy realisation of 
the place of chemical scienoe m the national economy 
bom of war conditions, followed by effective political 
action during the past ten years, has resulted in the 
home production of dyes rising to so much as 93 per 
cent of the consumption, coincidently there have 
grown up in the universities of Great Britain and m 
industrial laboratories active schools of research 
directed towards a strengthening of the foundations 
of the chemical industries m general This funda 
mental work has been m large measure rendered 
possible by direct assistance and by offers of employ 
meat by the industries concerned Even were it 
possible to ignore the mcidenoe of these developments 
on intellectual momentum, on future employment in 
parallel branches of manufacture, and on health and 
comfort, there still remains the fact that a million 
pounds is spent annually m the purchase of foreign 
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dyes Depnved of effective protection and encourage 
meat, and exposed to the full blast of world oompeti 
tion in home markets, the industry may survive, but 
it oan scarcely be expected to develop in the way 
which our national security demands It is earnestly 
to be hoped that the decision which has been an 
nounoed is amenable to modification on reoonsidera 
tion, and that in the event of it* being confirmed, 
alternative means to encourage progress m organic 
chemical industry and education will be immediately 
substituted 

At the anniversary meeting of the Royal Society 
one hundred years ago, a new president had to be 
elected as a successor to Hr Davies Gilbert, who had 
resigned office Other changes were also necessary at 
the time, choioe having to be made, respectively, of a 
new treasurer, secretary, and foreign secretary The 
considerations attending an appointment to the preei 
dential chair were, m many aspects, peculiar, yet 
apparent At the period in question dissensions and 
breaches were rife in the scientific hierarchy, due, it 
may be, partly to transmitted differences, partly to 
lack of adaptability to current movements m science 
The relevant history of this perplexing era remains, 
however, to be written Two candidates for election 
were put forward (1) no less a personage than 
HRH Augustus Frederick, Duke of Sussex, and 
(2) J F W Herschel, the distinguished astronomer 
and physicist, designated in influential circles as 
eminently qualified by his varied and profound 
knowledge, and as one acceptable to men of science 
in England and m foreign countries Weld, the 
compiler, records that the selection of a president 
was left in the hands of the general body of fellows 
coming to the anniversary meeting The public 
journals announced that in the ballot the Duke 
reoeived 119 votes, Herschel, 111 It is of interest to 
note here that Herschel had been elected into the 
fellowship in 1813 and when twenty one years of age, 
also, that Faraday was a member of council m 1830 

It was resolved that a deputation should wait upon 
the newly elected president and inform him of the 
decision taken Further, it is rooorded (in the same 
public maimer) that His Royal Highness had after 
wards addressed the fellows, assuring them that he 
would use every endeavour to advance the in tercets 
of scienoe and of the Society He stated that it was 
his intention to throw open his house alternately 
on the forenoons and evenings of Wednesdays for 
the reception of the fellows and men of science, 
those who could not do him the pleasure of break 
fasting with him, might be able to attend from half¬ 
past eight to eleven at night The Duke maintained 
the duties of offloe until Nov 80, 1838, and we are 
told that during his tenure of the presidency he 
constantly presided at all meetings of the council and 
Society It was to Davies Gilbert, the president 
referred to above, that the eooentno Earl of Bridge 
water, who died in 1829, left by will the sum of 
£8000, placing upon him the responsibility of nominat¬ 
ing some person or persons to write, print, publish, 
and expose to public sale one thousand oopi.es of 
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a work “On the Power, Wisdom, and Goodness of 
God, as manifested in the Creation ” The ‘ Bridge- 
water Treatises ’ were published in 1833-33, Whewell, 
Charles Bell, Buckland, and others providing the 
essays 

Ik the year 1830 the Royal Society did not allot 
its Copley medal, neither, by the way, had it done 
so in the two previous years Also, the gift of the 
Rumford medal was intermitted in 1830 Medals 
were given only to David Brewster and Prof Antoine 
J6r6me Balard, of Montpellier, who each reoeived 
a Royal medal, the former for his communications 
to the Royal Society on the Polarization and other 
properties of Light ” , the latter ‘ for his discovery 
of Brome ” Brewster was elected into the Royal 
Society m 1816 , in the same year he was awarded 
the Copley medal, a double distinction probably m 
character without any parallel Antoine J Balard 
was bom at Montpellier in 1802, and he died in 
Pans in 1876 Originally Balard hod worked m his 
native town as a pharmacist, but later on, researches 
in various branches of applied chemistry claimed his 
undivided interest In 1820 he succeeded in isolat¬ 
ing from sea water the chemical element bromine, 
whilst he studied its compounds in sea water, par 
tioularly from the point of view of production for 
industnal purposes A wider sphere offored itself in 
Pans as successor to Thenard at the Faculty dee 
Scionoes , in addition in 1861, he was appointed 
professor of chemistry in the Coll6ge do France 
Balard was elected a member of the Pans Academy 
of Sciences m 1844, but his name does not appear 
on the foreign membership roll of the Royal Sooiety 

Three fellows of tho Royal Sooiety, all of them 
distinguished by long and notable scientific activity, 
have celebrated birthdays dunng the past week 
They are, respectively Prof J Gossar Ewart, a 
graduate and formerly Regius professor of natural 
history of the University of Edinburgh, who, on 
Nov 26, entered on his eightieth year , Prof Horaoe 
Lamb, a graduate of Trinity College, Cambndge, and 
formerly professor of mathematics m the University 
of Manchester, who, on Nov 27, reached the age of 
eighty one, and Sir J Cnchton Browne, also a 
graduate of Edinburgh, past president of the Medical 
Sooiety of London, the Neurological Society, and the 
Medico Psychological Association, and for many yean 
treasurer of the Royal Institution, who attained the 
age of ninety on Nov 28 To all three our hearty 
congratulations are extended 

* Biology m Education and Human Life ” waa 
the subject of the Henry Sidgwick Memorial Lecture 
for 1930, delivered at Cambndge by Prof A V Hill 
It was a strong plea for a wider appreciation of the 
interest and value of biology m human affairs At 
present, biology is unfairly handioapped At school, 
classics and sciences like mathematics, physics, and 
chemistry usurp the time table to the exclusion of 
biology, biasing the outlook of youth before it oan 
decide the course of its own li kings, and forming an 
anchorage of knowledge which the student feus to 
leave on a voyage into the unknown “ As a practical 
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step biology must demand that, with all it* mtellec 
tual interest and its importance m human affairs, it 
should be brought sufficiently to the notioe of boys 
and girls to enable them to decide with their eyee open 
whether that, or something else, is what they wish to 
study ” It is, indeed, a strange thing that a scienoe 
fundamental to an understanding of the world around 
us and of the workings of the human body and mind 
should be regarded as a sort of cultural embellish 
ment, when the reasonable position is that ignorance 
of the nature of living things should be looked upon 
as a real lack of education The pity is the greater 
because children in general, regardless of their up 
bringing, find the world of living Nature vastly in 
teresting, and so far from finding it beyond their grasp, 
they display ample evidence in their biological studies 
of ability to classify facts, recognise relations between 
ideas, make generalisations, and formulate results 

Prof Hill proceeded to illustrate from current 
problems in human affairs the necessity of a sound 
biological point of view The incidence of feeble 
mindedness and the limited extent by which it may 
be reduoed by the methods generally urged by 
eugemsts, the impossibility of amalgamating social 
notions and race improvement based upon the type 
of selection and brooding common to the development 
of domestic animals, the fallacies of sense observation 
and mental processes—these and many other problems 
can be understood only when brought into relation 
with the known facts of biology There is something 
to be said for the creation in the universities of pro 
feasors of conjuring so that proper emphasis may be 
placed upon the extreme fallibility of the senses In 
the wider study of humanity, also, biology must play 
an important part It offers the most humane and 
charitable approach to the study of human conduct, 
its exploration of mankind as a biological unit may 
become a field of extraordinary fertility and Bigmfi 
cance for the future of the race, and peihaps its most 
important service would be to give man a reason 
able attitude towards life The address Bhould bo 
read by all educationists, and not loast carefully by 
the exponents of classics, mathematics, physics, and 
chemistry Prof Hill has kindly consented to its 
publication shortly as a Special Supplement to Nature 

Mr Arnold Bennett, in the course of an artiole 
in the Evening Standard of Nov 20 on Sir James 
Jeans a book, The Mysterious Universe ’, pays 
Nature a compliment which we gratefully acknow 
ledge He says, I regard Nature as perhaps the 
most important weekly printed in English, far more 
important than any political weekly My esteem for 
Nature is enormous, for I have learnt a tremendous 
lot from it But the writing of it is considerably 
inferior to the matter of it" As examples of this 
inferiority, Mr Bennett quotes two sentences from 
an article in our issuo of Nov 8 We suggest to him, 
however, m all humility, that similar examples of 
careless construction could be selected from the pages 
of any issue of any literary periodical, and that his 
generalisation is scaroely just to us We cannot pre¬ 
tend that the highly specialised subjects of modem 
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soienoe can always be described in words of oommon 
speech, but we do endeavour to maintain a high 
standard of English in contributions generally, and 
we regret as much as anyone when slipshod or 
ambiguous phrases escape our notioe It would be 
easy, however, to find on almost every page of every 
issue of the Evening Standard worse examples of 
hasty or clumsy writing than the two quoted by 
Mr Bennett from a single article m Nature , but 
no doubt he assumes that our literary standard should 
be higher than that of an evening newspaper—as 
indeed it is 

The Association of Scientific Workers, in spite of 
the financial stringency with whioh it, like other 
good causes, is afflicted, still adds to its record of 
achievement During the past few months it has 
prepared, and submitted to the Royal Commission 
on the Civil Service, a formidable body of evidence 
dealing with the position of the scientific Civil servant 
«u d vu his administrative colleague, and advocating 
the unification of all the State scientific services 
under a Ministry of Science At the same time, the 
Association has prepared an mdex of references to 
science and cognate matters in the Parliamentary 
Debates, and through its general seeretaiy, Major 
A O Church, M P , has formed a Parliamentary 
Soienoe Committee This Committee, consisting of 
members of both Houses and all parties, meets 
periodically to hear the views of acknowledged 
experts on scientific questions which bear on pubho 
affairs 

Some years ago the Association issued an appeal 
for members, in the form of a letter signed by some 
of the most prominent men of science m Great 
Britain This letter was sent to about 20,000 scientific 
w orkera, and resulted in a large increase of membership. 
At the present time the Association is sending out 
another such appeal, on a much more elaborate scale. 
It consists of a sixteen page booklet entitled " Tho 
Profession of Soienoe , containing articles by Sir 
Richard Gregory, Prof Julian Huxley, and othefs, 
with messages from Sir Ernest Rutheiford, Sir 
William Bragg, the Rt Hon W G A Ormsby-Gore, 
and Prof Dorman, and a preface by Sir Darnel Hall 
as president of the Association The booklet is being 
sent to 20,000 scientific workers, and at the same time 
a card index of qualified scientific men is being 
prepared, with the intention of preserving it and 
keeping it continually up to date In this way, as a 
by product of the Association’s own propagandist 
activities, information is being collected which will 
prove invaluable when it becomes possible to create 
an authoritative register of the profession of scienoe, 
such as the professions of law, medicine, dental 
surgery, and teaching already possess Work on this 
card mdex has been m progress for four weeks, and 
it is already clear that the figure of 25,000 falls 
considerably short of the total of qualified workers m 
Great Britain 

At the annual general meeting of the British School 
of Archioology m J eruaalem, which was held on Nov 21, 
Prof J L Myres, chairman of the Council, made the 
first pubho announcement of an important arohseo- 
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logical enterprise ■which is to be undertaken on an 
international basis Harvard University, which has 
been considering an intensive investigation of the 
important site of Samaria, excavated in part only 
by Dr Reianer, has invited the co operation of the 
Palestine Exploration Fund, the British School of 
Archeology m Jerusalem, and the Hebrew University 
of Jerusalem The British Academy has also con 
sen ted to oo operate and has promised a contribution 
of £1000 from the accumulated income of the Scheiwz 
Fund towards the expenses of the British wing in the 
first year The work will be under the direction of 
Mr J W Crowfoot, who will leave England shortly 
to make the preliminary survey and organise the 
labour required It is expected that the actual work 
of excavation will begin in March or April next and 
oontmue until well into the summer as weather 
permits An undertaking has been given to provide 
about £1000 a year for the next three years to meet 
the liberal proportion which Harvard and its friends 
are providing 

Thh Electricity Commissioners have issued a return 
of the fuel consumption and units generated ’ in Great 
Britain for tho year ended Mar 31, 1030 (London 
H M btationeiy Office) The first return was issued 
for the year 1921 and the comparison of the results 
is very satisfactory In 1021 tlioro were 463 power 
stations and 3 32 lb of coal and coke were used per 
kilowatt hour generated Last years return toveis 
668 power stations, the average consumption being 
1 97 lb per unit oi only a little gieatei than a half that 
of nine years ago The most economical station was 
that at Noi th Tees which had a consumption of 1 28 lb 
of fuel per electrical unit generated At twelve very 
laige power stations the consumption was less than 
1 5 lb per unit In 1921 the moat economical station 
consumed 1 7 lb per unit rhe total electricity gener 
a ted last year increased ten per cent above that of the 
preceding year, wlule the total fuel consumed increased 
only Bix per cent During tho year 33 stations woro 
closed, 13 new stations wero put into oj>eration and 
returns for 24 more are given for the first time The 
North Tees station of theNewcastle upon TyneElectrio 
Supply Company obtained an aveiage thermal effici 
ency of 23 per cent taken over the whole year These 
figures prove that the provisions of the Electricity 
(Supply) Act 1026 are beginning to act beneficially 
for the country Whilst water power stations only 
produced 1 38 per cent of the total, the utilisation of 
waste heat from blast furnaces, etc produced 2 06 per 
oent of the total 

Ik a previous issue (Aug 9, p 220) we gave a pro 
liminary account of the recent descent m the Atlantic 
Ocean to a depth of 1426 feet by Dr William Beebe 
and Mr Otis Barton in the bathosphere An 

article by Mr Barton m the October issue of the 
Scientific American gives further details of this 
remarkable apparatus The bathosphere, which 
was designed by Mr Otis Barton and Mr J H J 
Butler, is a single spherical steel casting 4 ft 9 in 
in diameter, with walls more than 1} in thiok, and 
weighing 6000 lb Aocees is gamed by a 400 lb door 
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which can be screwed down on a special gasket and 
packed with white lead to bo waterproof under a 
test submersion to 2400 ft There are three project 
mg windows, each of which will take a cylinder of 
fused quartz 8 inches in diameter and 3 inches thick 
In the dive m question, only two of the quartz 
cylinders were in place tho thud window having 
boon closed with a steel plug temjioranly owing to 
damage to the quartz in fitting These windows 
withstood submersion to a depth c f 2400 ft The 
breathing apparatus was designed by Dr Alvan 
Baruch of New York and consisted of two oxygen 
tanks fitted with special valves A valve was set 
to allow 2 quarts of oxygen to escape per minute 
for the two divers Under these conditions, each 
tank would last about three hours Soda lime and 
calcium chloride held in wne mesh trays wore used 
to absoib the carbon dioxide and moisture reepee 
tively from the air The ihvire were in the tank 
for more than an hour and a half anil felt no un 
toward effects beyond a slight excess of pressure 
The bathosphoro was operated by a 6 ton winch 
holding 3700 feet of J in steel centre non spinning 
cable capablo of sustaining 20 tons 

Tub Annual Report of the Director describes the 
activities of the Meteorological Office during the year 
ended Mar 31 1980, the seventy fifth year of its 

existence and the tenth year sinco it has been a 
department of the Air Ministry The year was one of 
great activity m international co operation and as 
well os meetings of several commissions the rejiort 
includes accounts of three important conferences—the 
International Conference on Safety of Life at Sea, 
in London m April and May 1929 the Conference of 
Empire Meteorologists, m London in August and 
the International Conference of Director** if Meteoro 
logical Services at Copenhagen m September rhese 
conferences led to the recognition of marine meteoro 
logy in international treatises to a radical improve 
mont in the mterc hange of meteorological data 
throughout the world and a much closer connexion 
between the meteorological services of tho British 
Empire During the year a new international code 
for tho transmission of the meteorological messages, 
approved at the Copenhagen Conference, was adopted 
Among other matters m the Report it is of interest to 
note that at tho Copenhagen Conference tho proposals 
for a second Polar Year in 1932 33 fifty years after 
the first in 1882-83 was adopted with enthusiasm 
The proposals now under discussion ate that a number 
of small observing stations should be established 
around and within the Arctic regions and similarly 
so far as possible m and around the Antarctic regions, 
where observation of terrestrial magnetism aurora, 
weather, upper air currents, and temperature should be 
earned out during twelve months aooording to an 
international plan 

In the issue of Natcbb for Aug 10 (p 269) we 
published a bnef r6sum6 of certain observations by 
Dr Harry L Shapiro on the phyaioal characters of 
the descendants of the mutineers of the Bounty, which 
had appeared in the Memoirs of ths Bernice P Bishop 
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Museum of Honolulu The -well authenticated origin 1 stations and find significant difference between the 


of tbeae people and their prolonged isolation give 
them an especial importance in anthropological scienoe 
Studies of hybrid* based upon well attested data m 
which the component factors can be distinguished with 
any oertamty have not often been made Although 
we dealt with physical characters only, Hr Shapiro 
went on to record further impressions which are of 
considerable psychological and sociological import 
A correspondent has written to ua stressing this aspect 
of Dr Shapiro's work m relation to the discussion of 
the “ so called inherent defect* ’ of ‘ half castes ’ ” 
The writer quote* the following passage in particular 
from Dr Shapiro “ This study of raoe mixture on 
the whole rather definitely shows that the crossing of 
two fairly divergent groups leads to physical vigour 
and exuberanoe which equals if not surpasses either 
parent stock This conclusion regarding the 

physical vigour of the Norfolk hybrids appbes also to I 
their social structure, which on Pitcairn was not only 
superior to the society instituted by the Englishmen 
themselves but also con tamed elements of successful 
originality and adaptability So far, then, as Dr 
Shapiro b observation goes neither cross breeding nor 
in breeding has produced any evidence of degeneration 
m these people but it is obvious that certain reserve 
turns would have to be made before this conclusion 
oould be given extended application It is to be 
noted, however, that the Pitcairn Islanders are an 
instance of hybridisation in which no allowance has to 
be made for the social factor of an adverse environment 
which so often vitiates argument concerning cross 
breeds 

Thk Report of the bcottwh Marine Biological 
Station for the year ending Mar 31 1920 shows very 
satisfactory progress Before their departure to the 
Great Barrier Reef, Miss M Marshall and Mr A P 
Orr continued in the spring their plankton mvestiga 
tions on the diatom increase m Loch Striven and the 
physical and chemical conditions accompanying it 
This was much less regular than usual owing mainly 
to the strong winds mixing the water down to a con 
aiderablo depth and carrying the diatoms below, where 
photosynthesis was impossible Cultures of diatoms 
were sunk at different depths at the same time and 
their photosynthesis measured by the oxygen pro 
duction The results showed that the depth limit of 
growth was muoh affected by the presenoe of diatoms 
in the water the water beoommg more and more 
turbid as the diatoms increased, the turbidity de 
creasing again aa the diatoms sank Experiment* 
showed that an actively growing diatom culture adds 
no perceptible quantity of soluble organic matter to 
the culture fluid Mr J Mitchell, working on the 
food of the copepod Pstudocalanus elongatus, concludes 
that it feeds mainly on diatoms, for although no 
skeletal reimams were found inside the gut, a green 
fluid was present in half the specimens examined and 
a s imilar green fluid was in the guts of Pseudocalanu* 
living in a persistent culture of the diatom Cototnonra 
polychorda Mr H B Moore and Mr R G Neill 
have been analysing the Clyde mud from various 
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muds of different level* Mum Lloyd ha* investigated 
the marine bacteria of the Clyde area, and Mr A C 
Stephen has oontinued his researches on the biology 
of TtUxna tmuu 

Tex Department of Geology of the British Museum 
(Natural History) has received a plaster east of the 
skull of Peking man The skull has been described 
m Natxtjue by Prof G Elliot Smith (Mar 22, p 448, 
and Aug 9, p 210 ) Recent aooessions m the De¬ 
partment of Entomology of the Museum include more 
than 1400 specimens of two wmged flies (Diptera) 
from Mt Kinabalu (13,450 ft), British North Borneo 
Many plants and (including even birds) fo und 

there do not occur anywhere else m the world, and 
possibly represent old forms of life which have per 
stated on the mountain during suooeasive ages Some 
speoiee show affinities with the mountain fauna of 
the Philippine Islands Similar interest attaches to 
the presentation by Dr K H Barnard of five species 
of the remarkable African stagbeetlee of the genua 
Colophon, including the types of four species dis 
oovered by the donor and new to the collection These 
insects are confined to mountain summits m the south 
western area of the Cape Province, South Africa 
They are unable to fly, and eaoh form is completely 
isolated from the other species Stagbeetles are 
woodfeeders, and the occurrence of representatives 
on treeless South African mountain tops is at present 
unexplained The Rev J W Spreckley has pre 
seated to the Department of Botany three bundles 
of the Chinese fungus, Cordyceps nnensis This fungus 
attacks the larva of an insect which eventually dies, 
and its interior is gradually absorbed until it is practi 
cally a solid maaa of mycelium though it retains its 
shape Out of one end the fertile part of the fungus 
grows It is a oelebrated drug and u found apparently 
only on the Tibetan border It is said to bestow 
energy and to be partaken of with stewed duck 
Another interesting gift is a quantity of hazel nuts 
of immediate post glacial date, from Loch Treig,' 
Inverness shire, presented by the North British 
Aluminium Co , Ltd This year, owing to an un 
usual spell of dry weather, the level of the lake was 
reduced and a thick bed of dark ooloured hazel nuts 
was seen at the north (exit) end of the lake at 741 
ft above sea level 

Di C 8 Mykb*, who has been Director of the 
National Institute of Industrial Psychology since 
its inception nme yean ago, haa asked to be released 
from the duties of directorship, and haa been ap 
pointed Principal m order that he may devote the 
whole of his tune to the Institute’s research and 
educational activities Dr G H Miles, who has 
been Assistant Director for several years, has now 
been appointed Director of the Institute and will take 
charge of the whole of its practical activities The 
number of firms requesting advioe from the Institute 
has been a record one this year, and the number of 
young people applying to the Institute for recom¬ 
mendations as to the careers to which they are best 
smted has increased by 50 per oent on last year 
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At a Congregation held at Oxford on Nov 22 the 
degree of D Sc was conferred on Mr J J Manley 


research fellow of Magdalen College Dr Manley a 
work extending over thirty five years includes papers 
oonoemed with the preparation of 100 per oent nitric 
acid (with V H Veley Phtl Tram 1898) devices 
for increasing aocuraoy in weighing {Phtl Tram 
1910) the apparent change in mass during chemical 
reaction (Phtl Tram 1912) and the union of helium 
with mercury (Natubs Deo 13 1924 j 861 Phtl 
Mag 1927) His work upon the law of conservation 
of mass is a distinct advance upon that of I andolt 
due to the greatly increased accuracy in weighing 
and the simplicity of the reaction studied (banum 
chloride and sodium sulphate) Dr Manley is now 
engaged upon a study of the change in physical 
properties (other than boiling point) of benzene and 
its homologues when submitted to } rolonged Irying 
At a well attended meeting of medical men and 
women representative of the st idy and j ractico of 
physical methods of treatment held on Nov 14 
under the chairmanship <f Sir Leonard Hill it was 
resolved to form a Society of Physical Medicine 
A sub committee under the chairmanship of Sir 
I oonard Hill was appointed for the purpose of iraft 
ing a constitutu n and dealing with other urgent 
matters The acting honorary secretary is Dr King 
Brown 69 Grove Park Denmark Hill I ondon S R 5 


Applications cere invited for the following appoint 
ments on or before the dates mentioned A lecturer 
in civil engineering at Armstrong College—The Be 
gistrar Armstr ng College Newcastle upon Tyne 
(Dec 8) Temporary assistants under the Depart 
ment of Agriculture for Scotland for respectively 
work on virus diseases of the potato and for fieldwork 
in connexion with potato culture—The Establishment 
Officer Department of Agriculture for Scotland Queen 
Street Edinburgh (Deo 9) A part time physios 
demonstrator at the London (Royal Free Hospital) 
School of Modicme for Women Tho Warden and 
Secretary 8 Hunter Street W C 1 (Dec 10) A pro 
feesor of education in tho Rhodes University College 
South Africa — Tie Secretary Office of the High 
Commissioner f r tho Union of South Africa 73 
btrand W C 2 (Dec 16) A resident lecturer in fruit 
and vegetable j reserving at the Swanley Hortioul 
tural College for Women Swanley—The Secretary 
H( rtic lltural College Swanley K nt (Dec 16) An 
ass stant in botany in the I mversity f Glasgow— 
Iho Professor of Botany Tho University Glasgow 
W 2 A head of the Chemistry Department m the 
Lhulalongkom University Bangkok Siam — The 
Siamese I egation b W 7 A part time physics de 
monstrator at King s College of Household and Social 
Science—The Booretarj King s C ollege of Household 
and Social Science Camp len Hill Road W 8 


Our Astronomical Column 


Comet 1930 g —Ci re No 304 of the I A U B ireau 
Copenhagen announces the discovery of a o< met of 
magnitude 13 6 by Prof Nakamura at Kyoto Japan 
at IS" 60 0“ U T on Nt v 13 its position being R A 
3i 40“ 41 6* N Decl 18° 68 26' The comet is 1930 g 
being the seventh discovery this year but the eighth 
to J lass perihelion this year The above circular 
wrongly assigns tho letter / to it that letter was 
assigned to Tempel s penodio comet 
Mr Sibata has deduced the following parabolic 
elements for the new comet 


T 1930 Aug 21 370 U T 
« 40° 19 7 ! 

11 231 26 UOSOO 

t 8 7 J 
log q 9 3071 

The following ephemens for 0 h U T is calculated 
from these elements 


Nov 28 31 «■ 10* 16° 14 

Deo 2 2 69 36 15 42 

Dec 6 2 63 67 14 58 


0 3353 0 0792 

0 8477 0 1082 

0 3595 0 1433 


The oomet is well placed for observation being not 
far from Opposition the distance from both sun and 
earth is increasing so it will fade fairly rapidly The 
small inclination suggests that it may prove to be 
penodio 


Fireball —Mr Dennmgwntee A brilliant fireball 
was observed by the Rev F H Carr Gregg of 
Nuneaton, on Nov 16 at 9 h 44“ pm It moved 
slowly being visible for 6 seconds and gave a strong 
outburst of light before it disappeared Its flight was 
from 166° +65° to 186° +86° and its probable radiant 
point was in the south west region of Hercules or near 
the star alpha Capnoomi Another observation would 
be valuable for the purpose of computing its real path 
It must have been a very lustrous object as aedn from 
the north western counties of England 


The Leonids—A few Le mis ajpearel 11 Nov 
16 17 but they were lews 1111 imt er than the meteors 
which aie usually seen 1 mng an ordinary display of 
tho Porseids They weie 1 owevei m re a tive than 
Ml several ] receding ytars an l gave promise that in 
1931 and 1932 tl ey may be cbscrvel in greatly 
increasing numbers 

Pluto An article by E P Bowor an l P L 
Whipple m Publ Astr Soc Pacific I r August 1930 
states that the Mount Wilson plates of Decembei 1919 
were taken with the 10 men refractor specially to 
search for the Lowell planet this was howevei so 
much fainter than was expected that the images were 
not detected until last June wl en a fairly accurate 
ephemens was available dtnved from the positions of 
1927 and 1030 they were then located with the aid 
of a blink microscope The final orbit of Messrs 
Bower and Whipple represents the observations as 
follows 


1010 Dee Mt Wilson +0 8' +2 8' 

1921 Jan Yerkea +13 6 3 4 

1927 Jan Terkes +0 2 2 1 

1027 Jan Uocle +3 6 -r2 2 

1030 Jan Flagstaff 2 3 2 9 

1030 lab flagstaff 0 6 

1030 Mar 26 0 0 00 

1030 April 24 +0 3 +0 1 

1030 May 34 0 0 +0 2 

1030 Aug 21 Yerkea 0 0 1 

1030 Aug 22 Yerkea 0 6 +0 6 

1930 Sept 1 Yerkee +0 2 +0 2 

The revised Ucole position of 1027 January has been used 

The nearest approach to Neptune in recent years was 
19 units m 1892 that to Uranus was 30 units in 1863 
The Gaussian constant in the investigation was taken 
as 0 017213628 , this is derived by adding the 
of all the planets to that of the sun 
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Research Items. 


Hawaiian Feather Cape -A remarkable feather cape, 
practically m mint condition, is figured and described 
m Man for November, by the owner, Mr H Beasley 
Hie cape, whioh had hitherto not been recorded, was 
presented to Admiral Otto von Kotzebue of the 
Russian frigate liurtk, by Namehana, wife of Kame 
hameha I, in 1810, and remained in the possession of 
the family until 1028 The eape measures 321 inches 
across the top, and 27 inches in depth It is therefore 
of more than average sice The mam groundwork is 
of Red Iiwi, while the border, a double crescent, and 
six pointed panels atong the top are all of yollow oo 
The second half of the six panels, as well as the semi 
lunar details in the double orescent, are in black 

Geophagy —The interesting but obscure c us tom of 
earth eating, which has been recorded among a 
number of peoples in various parts of the woild, is 
studied by Dr Berthold Lauffor m a monograph pub 
lished by the Field Museum of Chicago (Publication 
280, Anthrofiologicsl Senes, Vol 18, No 2) Geo 
phagy is not a universal custom, yet it may occur 
almost anywhere, among civilised people* as well as 
primitive tribes Nor is it general in any particular 
tnbe or group It w recorded in C hina, Jndo China, 
Malaysia Melanesia, Polynesia Australia, India, 
Burma, Siam Central Asia, Siberia Persia, Arabia, 
Afnco, Furojic, and America Not eveiy kind of eaitli 
is eaten, colour odour, flavour softness and plasticity 
detetmine the choice The most important from the 
point of view of edibility is the so called diatomaceous 
earth oi kiest lguhr, known as fossil meal , mountain 
meal , or in C hma stone meal ’ or earth rice which 
resembles chalk or clay and consists of silicious remains 
of very minute aquatio organisms or diatoms Earths 
used for medic me oi enjoyment are fine, fat, and usually 
ferruginous clays They are consumed in their 
natuial state or lightly baked Although geophagy 
has been characterised as a vice or depraved appetite 
this is meaningless Earth is eaten as a substitute foi 
food m time of scare ity, as a relish, medicinally as by 
pregnant women, or as a jiart of a religious nte In 
practu e it apjiears to havo nothing to do with climate, 
rat e, creed, culture areas, or higher or lesser degrees of 
culture Dr Lauffei gives a great many new facta 
which have escaped previous investigators, and the 
Chinese and American data are fully treated for the 
first tune 

Coloration of Insects and Plant Pigments — Well 
known exjienments by Poulton, Linden, and others 
appeared to have proved definitely that green and 
yellow colours of caterpillars are due to the absorption 
of plant pigments m the intestine Later mvcstiga 
tions suggested that at least oertain insects are able to 
produce green pigments synthetically The whole 
problem has now been very thoroughly revised by 
P F Meyer, who lias published an interesting and well 
documented account of his experiments (ZeUschr 
vergl Phynol , vol 11,1930) Ho experimented with 
caterpillars of various species, which were raised on 
white bread, with or without the addition of the 
respective plant pigments, Mid the hsmolymph was 
then examined chemically for the pigments It was 
found that neither chlorophyll nor any of its products 
is absorbed in the intestine of insects, and the green 
pigment in the hsamolymph of insects has no relation 
to chlorophyll, but represents an oxidation product of 
a protein Carotin was found m the hsmolymph, but 
it was preajnt in the caterpillars bred on food free of 
carotin as well The experiments proved also that the 
absence of chlorophyll and of carotin m the fodd did 


Colloidal Particles in Water as Food for Mosquito 
Ltr t« -Larvae of Anopheles obtain their food mainly 
by filtration of water through their highly specialised 
mouth parts It was usually thought that in this way 
only certain Protozoa, alga, and generally partkHM 
not less than 5/* in size are ingested and serve as food 
Investigations tamed out by N K Shipitzina m the 
Zoological Laboratory of the University of Perm (Butt 
Biol Institute, Perm Umv, 7, No 4) prove that the 
larva are capable of catching and retaining even 
colloidal particles, as for example, those of collargol. 
Chinos© ink, and carmm Larvte of all stages placed in 
water with the above substanoes m colloidal solution 
filled their guts with them This shows that their 
filtering apparatus is a kind of ultra falter capable of 
retaining colloidal particles The retention is not 
selective and any particles suspended m water are 
collected in the gut Experiments with rearing larva) 
m jiond water without any other food except the 
t olloidal substanoes proved that they can develop only 
up to the fourth stage, when they died 

Physiology of Digestion in Sabslla —Edith A T 
Nicol (Trans R Sac Edin , 66, 1930) desciibes in de¬ 
tail the branchial crown of SabMa patonma, a tube 
dwelling polyohaete which ooours in estuarine mud in 
great numbers in some localities The pinnules of this 
crown aro ciliated and cause a current of water to flow 
between the filaments Particles in suspension are 
caught by the cilia and earned to a groove on each 
filament, down which they pass to a pair of basal folds 
Here they aro sorted into three grades according to 
size , the largest jiartieles are earned to the palps and 
rejected the medium sized are earned to a pair of 
ventral sacs and stored there until required for tube 
building, and the finest particles are conveyed to the 
mouth Particles from the ventral sacs are mixed 
with mucus, laid, like a rope, along the edgo of the 
tube, and cemented into place by the mucous secre¬ 
tion of the first body segment The fine partiolos, 
including flagellates, algal spores, and diatoms, pass 
into the gut The food takes an average of twenty two 
and a half hours to pass through the gut at 16° C The 
enzymes present in the gut are an amylase, a protease, 
anil a lipase The reserve materials are stored in the 
body as fat and glycogen , the latter occurs m large 
quantities m the eggs but not in other tissues 'An 
account is given of the anatomy and histology of the 
branchial crown and of the alimentary tract 

Effect of Sunlight on Aquatic Organism*—In the 
Canadian Journal of Research (Vol 3, pp 104 106, 
1930) Dr A Brookor Khigh gives data of experiments 
to study the effect of the ultra violet component of the 
sun s light on oertain aquatic animals winch live at or 
near the surface of the sea or in shallow fresh water 
Dr Khigh dealt with young eels (Anguilla rostrata), an 
amphipod (Qammarus locusta), and a otenophore 
(Bohnopsis infundibulum) whioh lives near the sea 
surface Under the filter transmitting ultra-violet 
light only, eels were killed in 18 24 hours , amphipods, 
young and adult, in 2 4 days, and the otenophore 
appeared little affected These results were in marked 
oontrast to those previously published for animals 
whioh live at some considerable depth in the sea or 
oome to the surface only when the illumination is very 
weak, such forms were readily killed by exposure 
to ultra violet radiation In the experiments three 
filters were used, the first transmitting both the visible 


and the third the ultra violet only 
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snakes u Pseudeehis australis, from a living example 
at which was obtained the venom used in experiments 
described by C H Kellaway and Donald F Thomson 
(Australian Tour Exp Btol and Med Ac, vol 7, 
p 133) The venom was collected weekly, and gave 
a low yield during sloughing, and a high yield after 
the snake had fed when sloughing was over Its 
secretion is a relatively rapid process bubc utaneous 
injections wore made m sheep, monkeys, cats rabbits, 
guinea pigs, rats, and mice, and the assured lethal 
dose varied from 3 0 mgm per kgm weight of the 
animal, in mice, to less than 0 8 mgm per kgm . in 
sheep The poison lias a powerful hiemolytic action 
and a more marked anticoagulant action than the 
venom of any other Australian snake There is little 
evidence of any neurotoxic action the only hints of 
such action being afforded by the ptosm which occurs 
as an early symptom in monkeys, tho effects on the 
blood pressure of rabbits, and the failure of respira 
tion which in some species is the final event follow 
mg its infection Unlike most Australian venoms it 
has a striking action on the heart muscle Possibly 
the venom contains a hamorrhagin , but even if 
present, this plays no striking part in causing death 

Caribbean Land Molluscs - A short exjiedition to the 
Caribbean islands, made by the yacht Mary Pxnchot 
between April 16 and 27, resulted in the collection 
of a sonos of land mollusc s, of which twenty seven 
are tegarded by Henry A Pilsbiy as new forms (Proc 
Acad Nat Act Philadelphia vol 82 p 221 1930) 

Of the general results of tho analysis of this collec tion 
the most stiikmg is that 78 20 per cent of the shells 
horn (.rand Cayman are Jamaican in their afimities 
The possible explanations are either that (Irani! 
Cayman was formerly a block of a greater Jamaica, 
or that the fauna has been earned across the inter 
veiling sea from Jamaica by hurricanes or by the 
ocean current Both suggestions meet with difficulties 
There is no definite set ot cuiront in the direction 
required, even if tho molluscs were adapted for 
marine trapspoit, which some are not Transports 
tion by birds has boon obsei ved in tho case of A ucctnea, 
and Cenon and Hrlicina may have been earned by 
ocean currents, but the most ciedible explanation 
of the high similarity is that Grand ( ayman, never 
connected with Cuba, which has a cliffeient assemblage 
of molluscs, had a land connexion with Jamaica in 
early Tertiary times 

Chromosome Numbers in certain Legumes - A cyto 
taxonomic study of the related leguminous genera 
Medieago, Melxlotus, and TngoneUa has been made 
by Prof J R Fryer (Can Jour Research, Vol 3, 
No 1) The number of chromosomes anil their 
morphology has been recorded for 25 species of 
Medieago, 4 of Melt lotus, and 3 of TngoneUa, from a 
study of the root tips The chromosomes are grouped 
as of six lengths, ranging from about 5 n to 1 m All 
the chromosomes of each species are usually of the 
same size m some sections of the genus Medieago 
but m the subsection Pachyspir® there are usually 
two sues present m the chromosome group Sate I 
lites are also present on certain chromosomes, and 
tetraploid cells or sectors sometimes ooour m other 
wise diploid roots In Medieago the somatic num 
bers found are 14, 16, and 32 The same numbers 
have been found in different apeotes of the related 
genus Tnjohum In the genera Mdtloius and 
TngoneUa the only number found was 16 The 
Falcago section of Medieago contained some species 
with 16 chromosomes and others with 82, suggesting 
that the tetraploid species may have arisen directly 
from related diploid species There is found to be 
no relation between tetraploidy and the perennial 
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habit, since some diploids are perennial and some 
tetraploids annual Both diploid and tetraploid 
strains were found m Medieago falcata, and reasons 
are given for regarding M media as a hybrid between 
Af saliva and M falcata 

Origin of Coal ~A readable and well documented 
account of recent work upon this question will be 
found m the Natwrwxseenaehaftlxche Umsehau of the 
Chemiker Zeitung 19, No 9/10, by Dr Fritz Rosen 
dahl Coal obviously auses from plants and the 
different types of plants lesponnible for lignite and 
toal respectively can, to a < nondurable extent, still 
be recognised by the micnncojie But, although 
attacked in various ways bv analysis of tho end 
pioducts m tho eaith, by laboratory experiments 
upon the behaviour of present day plants when left 
to decomjxise under various conditions, etc —the 
faotoix responsible for the production of peat, lignite, 
and coal aie still in dispute It now seems fairly 
clear that cellulose constituents disapjxar before the 
lignin constituents m tho plant walls fattj and waxy 
deposits such as plant cuticles piobably vary in lm 
portanco in different deposits varying paiticularly 
with the content in these substancos of the original 
plant matenal Lignite and coal have probably de 
veloped from peat like deposits, and Dr Rosendahl 
makes it clear wliat an lmjxutant influence the 
theories of Taylor havo liad upon recent developments 
in investigation of this subject Taylor has directed 
attention to the great influence the nature of the 
mineral covering la\er will have upon the further 
chemical changes proceeding in buried deposits of 
peat like plant material 

Geology of the Shetlands —( cmtinuing his mveeti 
gation of the Old Red Sandstone of the Shetlands, 
Dr T M b inlay describes in the I'rnns Roy Soc 
Edxn Vol 56 Pt 1, No 27 1930, tbo sedimentary 
and igneous rocks lying to tho west of the meta 
moi phu senes that forms tho backbone of the islands 
The sediments turn out to he quite unlike those of 
the same system from other areas partly because of 
the motamoiphism they have suffered and partly 
bee auso they represent fine grained sediment slowly 
accumulated m a dcejier basm Plant remains are 
tho only fossils and they are quite uiitniHtworthy 
for detailed correlation The assemblage of igneous 
rocks, howovor bears so closo a lesemblanc e to those 
of the Lower Old Red Sandstone in Scotland that the 
balance of evidence supports the view that here, too, 
tlie rocks are of the same ago Andesitic lavas and 
tuffs underlain by rhyolite and basalt are strongly 
developed Tins volcanic phase is succeeded by an 
intrusive complox ranging from gabbro to granite 
A third phase is represented by dykes of three senes , 
tho earliest is lamprophync the second is of quartz 
porphyry, chilled against tho first and including 
xenoliths derived from them, the third consists of 
highly acid grsnophytes containing spherulites with 
fibres of riebec kite It is suggested that these latest 
dykes may possibly be of Tertiary age 

Production of Low Temperatures —The apparatus 
usually emjdoyed to produce liquid hydrogen is 
elaborate and costly, with the result that it is available 
for low temperature researches in very few labora¬ 
tories, although quite small quantities ot liquid would 
often suffice A small and inexpensive hquefier is 
described by M Ruhemann m the Zeitschnft ftlr 
Physik for Oct 8, which, it is claimed, can be 
assembled in a few days by any laboratory workshop 
It operates on the Linde principle, hydrogen drawn at 
high pressure from a cylinder, after purification, being 
first circulated through a tube immersed m liquid 
air, and then subjected to valve expansion with 
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regenerative oooling in the usual way The mem part was repl 
of the system is supported m a Dewar flask The was 800 
temperature of liquid hydrogen (20° absolute) is each caw 
attained in from five to eight minutes with an initial was effec 
pressure of rather more than 100 atmospheres and a weighing 

flow of a few litres per second, whilst liquid helium weighed 
can be equally readily produced if liquid hydrogen is lb In 1 
available m quantity The use of the apparatus is obtained 
obviously limited by the small volume of the vessel effected 
into which the valve opens, but, with this restriction, lb and 
it makes the production of very low temperatures pointed c 
feasible in any place when liquid air cm bo obtained as poeait 
Variation of ‘ Plashover ’ Characteristics —The use 
of a pressure of 132 000 volts for the tra nsm ission .„ am r .i 0 
of electric power on the English network has brought ^ rnm 
prominently to the front many new problems in , 

connexion with high voltages In World Power for 8 

November, 8 Whitehead and W D Owen discuss the Prepar 

influence of altitude on the flashover characteristics the 8tat 

of electrical equipment It is well known that has sent 

•parks occur more readily between electrodes the method 

smaller the density of the surrounding gas and the the vape 

higher its temperature At high altitudes also the pec ted ti 

brush discharge, which is called the corona and is structure 

due to the high electric pressure makes its appearance expenme 
more readily rhe authors discuss the formula from depositee 
which the flashover and oorona can be predicted and showed 1 

state that they give accurate results The standard states th 

density and temperature of the atmosphere m duced b 

engineering work is 760 mm and 26° C respectively glass at < 
Experimental results for sparkover and flashover are vanatior 
reduced to this standard density and pressure It posited e 

is pointed out that this temperature is too high for ene uitrc 

general uso in Great Britain lor rating machinery ally at ( 

it is most convenient to use the standard conditions mixture 

at sea level But the mean sea level temperature is pressure 

only 14° C and this introduces a four per cent error catalyst 

in the rating They suggest that this temperature u-on lem 
should be taken as the standard It is important dependei 
that the rating of all the machinery and devioes for mdioatin 
very high voltages should be done for the same found in 
temperature ponying 

Low Temperature Oxidation —Some experiments on the rate 

the lag in ignition (the interval of time between the pressed i 
rapid heating of a combustible mixture to, or above, posit, bu 
the ignition point and the appearance of flame) in the „ - . 
oase of mixtures of hydrocarbons and air are described , nyqro 
by J S Lewis m the October number of the Journal 
of the Chemical Society The lag may m certain oases, , j 

terminate in rapid oxidation unaccompanied by flame, . 

examples of which are given m the paper The ex j"™®™* * 
penments were conducted in glass bulbs of 125 c c " 

capacity with a long narrow neck, which were mam j™”™ 
tamed at the desired temperature, and the liquid mtro !~,TT„VI 

duced m small wide mouthed tubes of thin glass , 

Experiments with petrol freed from aromatic hydro 
carbons showed that removal of the lighter oon 
•tituenta caused an appreciable drop m lag and in . 

ignition temperature, and suoh fuel would probably 
‘knock ’ more readily The effects of powdered glass, 
charcoal, metals, eto, were studied i»nn^ LI 

Replacement of Castings by Weldings —In a paper medium 
read before the Institution of Welding Engineer* assumed 
on Oct 16, Mr P L Roberts discussed the poasi of oellulc 
bihties of replacing non eastings by welded structures of oellob 
built up from rolled steel Among the advantages duet, an 
which are claimed are an increase of strength of z 5 that sta 
tunes or a corresponding reduction of weight, eoono except 1 
mies in material used, m the workshop aoeommoda p lmfcagi 
Uon required, and in machining, the latter being sucrose, 
due to increased aoouracy of dimensions Among the are alm< 
examples given the two extreme* may be men behavioi 
Uonea In the first case a casting weighing 1750 lb m each 
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was replaced by a ‘ welding ’ the weight of which 
was 850 lb The cost per lb was muoh the same m 
each case, with the result that a saving of 52 per oent 
wae effected The largestpart recorded was a casting 
weighing 16,000 lb The corresponding welding 
weighed only 9300 lb and oost but a little more per 
lb In the aggregate a saving of 82 per oent was 
obtained The greatest saving 66 per oent, was 
effected on a part which as a casting weighed 5576 
lb and as a welded structure but 1020 lb It is 
pointed out that if welded parte are to be as economical 
as possible, their design should be treated ab emtio 
The mere modification of the design of the cast in g 
means the retention of many features—such, for 
example, as arrangements for coring and withdrawal 
from the mould whioh, though necessary in the 
casting itself, are of no importance m the welding 

Preparation of Catalysts —Dr R Dankoff, of 
the State Physical Teohmoal Institute, Leningrad, 
has sent us a communication on this subject The 
method he usee consists m depositing metals from 
the vapour form on cold surfaces since it was ex 
pec ted that suoh surfaoes should possess a very fine 
structure and great capacity for adsorption Previous 
experiments of Gauger with nickel and platinum so 
deposited with a mixture of ethylene and hydrogen, 
showed that no reaction occurred, but Dr Dankoff 
states that deposits of mokel, platinum and iron pro 
duced by condensation m vacuum of 10 * mm on 
glass at 0° C showed considerable activity No great 
variation m the results was found with metals do 
posited at - 180° A mixture of hydrogen and ethyl 
win introduced into the apparatus reacted energetio 
ally at 0°, in the case of nickel two thirds of the 
mixture reacting during the first minute The initial 
pressure was 55 mm , the volume 200 c o , and the 
catalyst surface 100 cm * Platinum was more active, 
iron less active, than mokel In the case of nickel a 
dependence on the thickness of the deposit was found, 
indicating the porous character of the surfaoe, as 
found in adsorptive experiments A curve acoom 
panying the co mmuni cation shows the dependence of 
the rate of reaction on the thickness of the layer ax 
pressed as the number of layers of atoms m the de 
posit, but it is not suitable for reproduction 

Hydrolysis of Di- and Poly- Saccharides—The 
determination of the relative ease of hydrolysis of 
disaoohandes and of polyaaoehandes such as starch 
and cellulose has recently received attention by 
several experimenters Since the structure of oellu 
lose as a long chain of oellobiose units is now os tab 
lushed on a reasonably firm basis, and smoe it may be 
assumed that starch is presumably derived in a 
similar manner from maltoee, the interrelation of the 
reactions involving both the analysis and synthesis 
of these products is of mteres t In the October 
number of the Journal of the American Chemical 


of these products is of interest In the October 
number of the Journal of the American Chemical 
Society, Hibbert and Percival describe the hydrolysis 
of oelluloae, oellobiose, cellodextnn, starch, inulin, and 
levan (from the action of B meeentenciu on sucrose), 
using nno chloride dissolved in hydrochloric acid ak a 
medium A single unnnoleoular velocity constant is 
assumed It is oon eluded that the slow hydrolysis 
of oellulose is, in a large part, due to the slow hydrolysis 
of oellobioee, that oellobiose is not a reversion pro¬ 
duct, and that there seem to be no grounds to suppose 
that starch and oelluloae are essentially different, 
except for the a linkages in the former and the 
p linkages in the latter The rates of hydrolysis of 
sucrose, levan, and inulin in 0 1 N oxalic acid at 30* 
are almost the same, and it is oonoluded that this 
behaviour is related to the y fruotoie residue present 
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The Antiquity of 

rpHE Huxley Memorial Lecture for 1930 of the 
* Royal Anthropological Institute was delivers 1 on 
Nov 10 by Prof A H Sayce who took as his 
subject The Antiquity of Civilised Man 

One of the leading obsessions of the historian has 
been the belief in the recent evolution of civilisation 
and the shortness of the period during which it has 
endured an obsession derived from medieval tradition 
Another ti edition derived from medieval belief was 
that of the decline instead of the progress of civilisa 
tion and culture The belief in a Golden Age had 
been fostered by the manifest relapse into barbarism 
which characterised medieval Europe Civilised man 
it was held had had but a brief existence and the 
documents which ascribed to him an earlier date were 
unworthy of credence The heroes of the old legends 
became solar myths and the ancient empires of the 
east * wore stripped of their antiquity 

A new era has dawned upon us The scientific 
method aided by the spade has opened up a new 
world and furnished us with facts instead of theories 
The result is that the story of the antiquity of man 
which is being told by geology is being retold of 
civilised man by archroology The age of civilised man 
must be pushed back through the tontuiies like tho 
age of uncivilised man The last hundred years have 
unfolded a new woild—that of the civilised past 

Historical Egypt now has its lessons to teach us 
While the literary historians have been vying with 
one another in the endeavour to minimise its antiquity 
the spade of the excavator has made discoveries which 
have rightly been termed revolutionary At Saqqara 
Mr tilth has laid bare a complex of buildings without 
parallel anywhere else m the country In the art and 
architecture of these buildings and in the work of 
artists of the Third Dynasty in the time of King 
Zoser described so recently as 1895 as a mythical ’ 
king Egypt would seem to have reached its climax 
Architecture art, and glared tiles all testify to long 
centuries of development which must have precedoa 
the penod of perfection to which they belong The 
same impression is made upon us when we come to 
examine the hieroglyphic script It is already as 
complete and conventionalised by use as in the days 
of Rameses and Danus The alphabets are there by 
the side of the syllabary and ideographs , and there 
are indications that the hieratio or cursive hand was 
already employed The smaller objects of daily life— 
the furniture of the house, the jewellery and garments 
that were worn, or the articles of the toilet—the dis 
oovenes made by Dr Reuner m the tomb of the mother 
of Kheope -prove that at the beginning of the fourth 
dynasty the culture and art of Egypt were still at their 
highest level 

When we turn to Babylonia, there also the latest 
disoovenos have pushed back the highest development 
of its art yet known to us to an undetermined but 
remote antiquity Hitherto ancient Babylonia, 
whether Sumerian or Semitic, has seemed artistically 
deficient and inferior , its inhabitants were primarily 
men of business and trade, the initiators of banking 
and international commerce, but with little artistic 
sense The Royal and other tombs found by Mr 
Woolley at Ur nave revolutionised our judgment on 
this matter Hie gold and silver work, the inlaid 
designs in shell, have revealed an art of the first order 
Yet the tombs add their oontents actually belong to 
Babylonian pro history rather than history The 
few msonptions found with them are not yet in the 
fully developed cuneiform or linear script which al 
ready had a long history behind it when Bargon of 
Akkad founded the first Babylonian empirq m 2700 
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of whu h the first semi linear and thon the ouneiform 
signs developed With them goes another remarkable 
fact This advanced art and culture exhibited m the 
tombs is accompanied by human sacrifice on a vast 
scale whu h reminds us of Dahomey rather than of 
the Near East Human sacrifice was not only un 
known in historical Babylonia but also its very exist 
ence in any penod of tho past history of the oountry 
was ignored Yet tho Royal tombs by no means 
belong to the earliest pt nod of Babylonian history 
Mr Woolley tells us of five further layers all neoes 
sarily oldor than the cemetery into which the Royal 
tombs were sunk By them we are taken back to the 
times when the alluvial plains of Babylonia were only 
beginning to be formed at the head of the Persian Gull 

It may be that the Royal tombs of Ur modern as 
they aro when oomjiared with the strata below them, 
belong to a pre Sumerian tune and a pre Sumerian 
race Tho Sumerian peoplo called themselves the 
black headed race 1 his implies that there was also 
a blond race ui the country an inference confirmed 
by tho fact that Sumerian art repreaente them as 
broad skullod whereas most of the early skulls dis 
covored at Ur and examined by Sir Arthur Keith 
prove to be dolichocephalic On the Egyptian menu 
ments the Amontes of Palestine are depicted as 
blonds with fair hail an 1 blue oyes In these blond 
Murru we must see tho Mesopotamian Mitunmans of 
later histiry the Munian or Amoute predecessors of 
the Sumonans At Tope Guwra Dr Speiser has dis 
covered two strata of cultural remains below the 
stratum which belongs to tho Bronze age and the 
appeal anoe of the Sumerians In this last the copper 
objects lesemhle th iso found at Ui and FI Oneid, 
which are dated to the period of tho first dynasty of 
Ur {about 3100 b c ) whereas the oarlier strata take 
us back to the ameolithie period and the painted 
pottery of Jomdet Nasr 

Tho tombs of Ur liowevei testify to more than an 
advanced art and human sacrifice They indicate a 
wide international trade and the working of mines 
Gold silver and Uq is lazuli are all found m them m 
profusion as well as copper Gold came from the 
Persian Gulf but silver was probably brought from 
the mines of the Taurus This fact is m harmony with 
the disoovenes recently mode in China and north 
west India Both at Mehenjo Daro and at Harappa 
a civilisation has boon brought to light whtoh was 
in close touch with Elam and Sumerian Babylonia 
In China, Prof Andersson has found painted and 
polished pottery of the neolithic and ohaloohthio age 
which is related to tho neolithic pottery discovered m 
Susa similar ware has been found in Babylonia and 
at Sakohe gozu north of the Gulf of Antiooh while the 
recent excavations of Prof Li at Yin in Honan have 
shown not only that the Shang Dynasty (1766-1154 
b o ) was historical but also that the aocount of ita 
sculpture and script with the long preceding develop 
ment and commercial intercourse implied by them, 
was baaed on fact 

The so called Cappadocian ouneiform tablet# dis¬ 
covered at Kara Eyuk show how extensive and modem 
m character Babylonian commerce must have been 
The date of the Kara Eyuk documents is known The 
forma of the characters and the Assyrian proper names 
point to the Third Dynasty of Ur (2400-2800 a o ) 

It is unnecessary to dwell upon the length of time 
presupposed for toe rue and development of all this 
trading activity, with the means of traffic* and use of 
writing whioh it implies Civilised man u far older 
than the purely literary scholar has dreamed 
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Caledon Meeting of the South African Association for the Advancement of Science. 


r TTHE twenty eighth annual meeting of the South 

African Association for the Advancement of 
Science was held at Caledon on July 7 12 1030, 
under the presidency of Mr H E Wood, Union 
Astronomer The meeting was well attended and 
eighty two papers were read The South Africa 
Modal and giant were presented to Dr A L du loit 
at the dose of the presidential address A popular 
illustrated lecture was given by Dr G H Skaife on 
heredity There was a reception by the Mayor and 
councillors and visits to various places of interest in 
the neighbourhood 

The presidential address by Mr H L Wood was 
entitled Recent Astronomical Developments In 
it he lxnnted out that astronomical observatories 
throughout the world are about to combine to re 
determine the mean distance of the sun from the 
earth the uiut in terms of which all astronomical 
distances are measured This is being undertaken 
now because the minor planet No 433 Eros makes a 
near approach to the earth earlv in 1931 Mr Wood 
also indicated tliat m many cases he enumerated 
while the actual object has not been attained many- 
other highly important astronomical discoveries 
have resulted Problems of the determination of the 
distances of the stars wore discussed and the various 
methods compared The constitution of inter 
stellar space in the light of recent work was described 
Recent advances in knowledge of the nature of light 
and Millikan s work on high frequency radiation were 
noted The address closed with a rc\ lew of man s 
conception of the universe at vaiious Htages of his 
history 

The presidential addioss to Section A was delivered 
by Prof H H Paine who dealt with The Motion 
of Ions and Colloid Particles in an Electric iield 
The alliance of physics, themistry and mathematics 
was indicated with a possible extension to biology 
Research in electrical sjieofio conductivity of solu 
turns was discussed as were the possible effects of 
neighbouring ions on each others mobilities The 
rflle of the ionic atmosphere and the work of Debye 
and Huokel wore sot forth Onsager s work elumnat 
ing the use of btokess law foi the movement of 
ions, and the Brownian movement of ions were dig 
cussed Evidence was given from jiersonal work 
that the initial nse in mobility so often observed is 
due to the residual electrolyte impurities m a colloidal 
solution The analogy between ions and colloidal 
particles, so far as then electrical structures are con 
oemed was the chief argument of the address 

Prof W F Barker chose Some Effects of Light 
as his piesulential address to Section B He first 
set forth the relationships of the various kinds of 
radiation and the effect of the excited atom or mole 
cule Photochemical processes were discussed in 
relation to photography, vision and carbon assimila 
tion in plants The photochemical association m 
rhodopsin was briefly outlined The far reaching 
importance of photosynthesis of plants was indicated 
The synthesis of sugars by plants and the decom 
position products of activated carbonic acid, especially 
the possible intermediate production of formalde 
hyde were discussed The work of Baly, Porter, 
and Ramsperger was analysed and the importance 
of surface reactions mdioated Hie reactions of acti 
vated formaldehyde with simple inorganic rutro 
genous compounds, with the synthesis of proteins m 
the daytime and their transport at night, probably 
as asparagine, were discussed The nitrate supply 
as the limiting factor in the synthesis of proteins in 
plants and the practical application to the fertiliser 
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problem were indicated The chemistry of chloro¬ 
phyll and vitamins was described and also the effects 
of ultra violet light on living organisms 

The president of Section C Dr E P Phillips, gave 

A Brief Historical Sketch of the Development of 
Botanical Science in South Africa and the Lontribu 
tion of South Africa to Botany as his address It 
comprised a review of botanical progress over two 
hundred and fifty years Three periods were set 
forth The first commenced with the early botanical 
collectors from the Gaj>e, to the time of W H Harvey 
and his Genera of South Afucan Plante At the 
close of this period about 1888, the first South 
African botanists appeared and the second penod, 
ending about 1003 wan marked first by quiescence 
and then by renewed activity The third penod, 
from 1903 marked the development of botanical 
science in the universities The collectors botanical 
literature and trends of each penod were detailed 
Tim first penod was marked by much taxonomic 
work and at its end by publications The second 
penod saw great extension of this work and the 
influence of Bolus at the Cape and of Medley Wood 
in Natal was maiked The activities of many other 
collectors were detailod and tho vast amount of work 
on systematic botany and plant geography indicated 
lhe third penod from 1903 onwarila was marked 
by university developments plant biology studies, 
economic botany in many phases plant embiyology, 
anil the institution of the Union Botanical Survey 
Some Asp«*ta of Bird Life was chosen by 
Dr E L Gill as his presidential address to hnotion D 
Adaptations wore discussed It was {minted out that 
the reaction against adaptation to environment 
has almost certainly overshot the maik though 
correlation of structure and way of life are not neoes 
sanly close Wading birds wore discussed m relation 
to their feeding habits bills and legs The avocet s 
turned up bill may be the result of some phase of 
racial pathology perhaps not just disastrous enough 
to lead to the extinction of the stock Plumage 
and its relation to flight were also discussed The 
subject of subspecies and races of birds was intro 
duced and the time factor for the development of 
subspecies indicated with reference to Moreau s 
work on crested larks in Fgypt Bird behaviouf 
and patterns of behaviour in courting play, and 
leisure were noted and migration of birds as affecting 
South Africa discussed South Africa has few islands 
and on the mainland dispersal is rapid South 
Africa is the terminus for the great migrations from 
the far north Great numbers of European birds 
winter at the Cape, and many African birds come to 
breed and then return to tropical Afnoa for the 
southern winter The movements of the purely 
African birds are still largely a mystery The birds 
of tho Southern Ocean need more investigation— 
a matter of difficulty The physiological effect of 
migration and the unknown stimulus that moves 
birds to such unaccustomed feats of endurance were 
also mentioned 

The subject of South Afnoa a Place in Pro 
history A Plea for Organised Research and the 
Better P reservation of Histono Remains , formed the 
presidential address to Section E given by Mr C van 
Riet Lowe The early history of, archeology was 
briefly reviewed, the South African work dating 
roughly from Dale 1888, sinoe when a number of 
workers have appeared The reasons for differences 
in nomenclature m South African and European 
cultures were detailed, and also the relationship of 
European and African Stone Ages The importance 
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of geology and geography in relation to ethnology 
wae stressed. Venous aspects of African pre¬ 
historic art were detailed and stress laid on the value 
of rook engravings or petroglyphs, the evolution of 
numerous styles and four probable successive phases 
being outlined. The need of correlation of all 
associations and of detailed search for such associa¬ 
tions was urged. The address concluded with an 
appeal for greater study and better preservation of 
arctueological objects. 

“ Some Problems of the Transition from Sub¬ 
sistence to Money Economy ” was the subject of the 
presidential address of Mrs. M Palmer to Section F. 
The transition is inevitable and many South African 
natives are now in the transition stage The con¬ 
servatism of subsistence economy is because of its 
guidance by customs and absence of markets, com¬ 
petition, and profits; and communal tenure of land 
is correlated with such economy. The social and 
economic reactions to be expected under the extremely 
rapid transition in the African and eastern areas 
of the world were discussed. Private ownership of 
land has caused misunderstandings repeatedly among 
primitive peoples and the commercial use of land is 
incomprehensible to them. The widely divergent 
accounts of the economic position of the nativo were 
explained. Even when individual |ieasunt tenancies 
are established, an unemployment problem appears 
in the second generation. Commercial agriculture 
requires commercial development to balance it The 
teaching of primitive crafts by out-of-date moans to 
natives was deplored, for it gives them false ideas 
of successful livelihood that cannot materiality in 
competition with machinery. Artificial means of 
inducing nativoa to take up wage-labour havo been 
necessary, and taxation and organises 1 recruiting havo 
supplied these. At first the native, who only works 
in town about half the year, separated from his land 
and family, regards wages as tax money or as a means 
to luxury. Later, as his needs increase, subsistence 
in the reserve largely disappears and his town wages 
are his real support. Under such conditions, under- 
oultivation of the reserves, inefficient and casual 
labour, a lessened market for the products of industry, 
and numerous evils due to lack of supervision and 
separation of families result. Tho system of 1 native 
treasuries ’ and of co-operative credit societies was 
explained and recommended as a great aid in bridging 
this transition period. 

In Section A, meteorological work in the Trans¬ 
vaal and in Mozambique was desonbod. The effects 
of oil on the coefficient of restitution and tho electrical 
field of the atmosphere are of interest to physicists ; 
astronomers dealt with the origin of meteorites and 
the apparent orbit of a spectroseopio binary. A 
new method of deducing borehole capacity was pro¬ 
pounded; and the veteran mathematician, air Thomas 
Muir, made his tenth contribution to the bibliography 
of determinants. 

In Section B, soil chemistry m connoxion with the 
potash requirements of South African soils, base 
exchange in the Malmesbury shale senes, soil acidity, 
sticky point water, and hard pan formation pro¬ 
duced a number of papers. Slangbos oils and the 
antimony electrode were discussed. The state of 
natural water supply and the effect of destruction 
of vegetal cover reoeived serious consideration, as 
did alao a paper on the medicinal waters of South 
Africa in international measurements. 

In Section C, systematic work on the Viroste 
division of the Euphorbiacee, on new Liliaoee, 
Hydroohgritaoee, Dianthacee, and Lobostemon was 
detailed by various workers. Economic botany was 
repres e nted by work on barley dis e ases, South 
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fungi, root nodules, abnormalities in the composition 
of oranges and seed formation in pears, and effects of 
fire on biotic communities Ecological work dealt 
with ‘ Uifhlaar ’ (a stock poison), flora of a lamsiekte 
farm, bush groups, and floras of individual areas. 
The physiological side was represented by work on 
hydrolysis in tho vine and the influence of soil water 
around roots on the hydrogen ion concentration of 
tracheal sap. 

In Section D a number of interesting topics wore 
discussed. A senes of pajiers by members of the 
University of Stellenbosch dealt with Amphibian 
osteology, osteogony, and ontogenesis m regard to 
vanous forms, including Heleophrune, and there was 
discussion of Noble’s dictum in relation to the latter 
form. Ecological notes wore given on the Acndudee 
of the Cape Peninsula. Seasonal variation m the 
coat of common domestic mammals and density in 
variation of tho fleece of tho menno are of economio 
imjiortanco. Animal ocologists also dealt with tho 
methods of Rtudymg numbers of terrestrial animals 
anil numbers of tsetse fly in Tanganyika Territory. 
A modification of the rapid agglutination test, of use 
to tho vetonnary profession, was set forth Descrip¬ 
tions were given of a number of new specios of Pro¬ 
tozoa, including new and economically important 
Myxosporuha of fish and new Protoopalmidte. Cases 
of physical mheiitanco and of racial admixture, 
including Climoso crosses with various natives and 
Indians, were described. Variations m the skulls 
of vervet monkeys, ovin-i schistosomiasis, and social 
hydrology were also discussed, and a morning was 
devoted to a discussion on provision for marine 
biology. The centenary of the death of Lamarck 
■was commemorated 

In Section E a human skull was described. The 
chronology of tho Mossel Bay industries was detailed 
and illustrated, as wero implements found m a cave 
at Tafclborg Hall. Interesting accounts of cattle 
magic and medicuies in Hochuanalantl and of Bantu 
customs in relation to widowhood and lobola formed 
important contributions to social anthropology. 

In Section F, the historical side was interestingly 
represented by short pajiers on an eighteenth cen¬ 
tury MS. on agricultural improvement at the Cape 
and on the first lejicr settlement m South Africa. 
The psychology of mysticism and of personality were 
discussed, and a reasoned account of the psychological 
factors affecting the attitude of black to white was 
presented. The crisis in our present civilisation was 
given a fine exposition. The progress of Portuguese 
children m Louren^o Marques and in Portugal were 
compared. 

The next annual meeting of the Association will be 
held in July 1931 at Grahomstown, under the presi¬ 
dency of Prof. J. W. Bows, professor of botany at the 
Natal University College, Pietermaritzburg, Natal. 


U diversity and Educational Intelligence. 

Cambbidgb. —J. C. P. Miller, of Trinity College, has 
been elected to an additional Isaac Newton Student¬ 
ship tenable for ono year. 

The General Board has recommended that a render- 
ship in statistics shall be established as from Jan. 1 
next, and that it should be authorised to appoint aa first 
holder of the readership Mr. G. Udney Yule, of St. 
John’s College. It is recommended that the reader- 
ship shall be assigned primarily to the Faculty of Agri¬ 
culture and Forestry. 

The Faculty Board of Archeology and Anthropology 
has appointed C. B. Humphreys, of Christ’s College, to 
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be honorary keeper of the Melanesian Collection m the 
Museum of Aroheeology and Ethnology 

The Qedge Pnre for original observations m physio 
logy has been swarded to H Barcroft of King e College 
who gained first class honours m the Natural Scienoee 
TnposPt n 1027 

London —The following doctorates have been 
awarded D Sc Degrees «n chemistry on K R I 
Knshnaswanu (University College) tor a theeis en 
titled A Revision of the Atomic Weight of Tantalum 
(Jour Chem boo June 1930) and (2) The Atomio 
Weight of Antimony from different Sources ( Jour 
Chem Soc 1027) and H L Riley (Imperial College 
—Royal College of Science) for a thesis entitled 

Studies m Complex Salts ( Jour Chrm boc 
1928-30 Ph%l Mag 1024 1927) D Sc Degrees tn 
physics on J H Bnnkworth (Imperial College— 
Royal College of Science) for a thosis entitled On the 
Measurement of the Ratio of the Specific Heats of 
Oases (Proc Hoy Soc 1026 1026 1030) and Prof 
H Dingle (Imperial College—Royal College of Science) 
for a thesis entitled The Successive Spectra of 
Fluorine ( Proc Roy Soc 1926 1028 1920 1030) 
D Sc Degree tn toology on H Mukhopadhyay (Im 
penal College—Royal College of Science) for a thesis 
entitled On the Development of the Vertebral 
Columns of Urodela and Anura (Phil Trans 1930) 
D be Degree in geology on Gt 8heppard for a thesis 
entitled The Geology of South West Ecuador to 
gether with thirteen a ibsidiary contributions 


Pboposaus have been made for the formation f f an 
Association of t xaminers for the adequate discussion 
and ventilation of the [ nblems with which examiners 
are face 1 It is suggested that tl e ina lguraj meeting 
be 1 el l early in January F irther particulars and 
information may be had from Mr B C Wallis 346 
Stag Lano I ondon N W 9 

Rftebbino to the note in Nature of Nov 15 
p 791 we are informal that while it is true that 
Prof R Robinson (Oxford) has receive 1 an invitation 
to act an the non resident lecturer on the George 
Fisher Baker Foundation of Cornell University 
during the second term of the academic year 1933 34 
he has not yet intimated his am eptance of this 
invitation 

The Harvard Engineering School is offering this 
yeai a new course on vibraticn problems a sub 
ject which is growing in importance m the dosign 
of high speed maehineiy although it has l een ne 
glee tod in most American engineering schools The 
course will deal mainly with the physical and mathe 
matical basis of mechanical vibration and is being 
given by outside lecturers Messrs T Ormon lroyd 
and A L Kimball the general direction of the 
course being under Prof Arthur E Norton of the 
Harvard Engineering School Mr Ormondroyd is 
manager of the Experimental Engineering Division of 
the South Philadelphia Works of the Weetmghouse 
Eleotno and Manufacturing Co and has had wide ex 
penence in vibration problems Mr Kimball is As 
sociate Head of the Mechanics Section of the General 
Electric Company Research Laboratory at Soheneo 
tody he has made a special study of photodastio 
methods of stress analysis and is an authority on 
vibration damping 

A ra sums iBY programme has been issued of 
the nineteenth annual Conference of Educational 
Associations, to be held at University College London 
W C 1 on Dee 31-Jan 7 under the presidency of 
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Sir Riohard Gregory whose presidential address 
entitled The Worth of Science will be delivered 
on the first day of the Conference Among the 
papers and discussions arranged are the following 
Learning how to study by Prof T H Pear (British 
Psychological Sooiety—Education Section) efficiency 
of first school examinations and their relation to 
matriculation by Sir Philip Hartog (New Education 
I ellowship) The Beauty and Wonder of the 
World by Sir Arthur Thomson (School Nature 
Study Union) vocational giudanoe by Dr Macrae 

(framing College Association) individual work in 
mathematics by Mr O W Spngga (Dalton Assoc la 
tion) discussion on experimental phonetics Prof 
E W Scripture and Prof P Mens rath (Modem 
I anguage Association) educational handioap of the 
deaf from the psychologist s point of view by Dr J 
Drover (National College of Teachers of the Deaf) 
and a joint conference on the toaohmg of geography 
at which the speakers will molude Sir Richard Gregory 
(ohairman) Mr J hairgneve Sir William Fume 
Miss B Hosgood and Mr C B Thurston Exhibitions 
of books handwork and school equipment will be 
open during the Gonferenoe the BBC is arranging 
a lecture and demonstration on school broadcasting, 
and Prof Wimfrod Cullis is giving a lecture demon 
stration on teaching bioldgy by wireless Full parti 
culars cf the Conference can be (Itamel from the 
Secretary Miss M A Challei 29 Gordon Square 
London WC 1 


Histone Natural Events 
Nor 30 ad 6o St Paul ■ Storm —St Paul 
being earned for trial at Rome was taken on board 
a ship at Gssarea The ship touched at Sidon and 
was thon foroed by northerly winds to pass south of 
Cyprus to the south coast of Crete By this time 
the hast was already past [probably that of 
Expiation Sept 26J and Paul advised the master of 
the ship to winter in harbour i his advice was dis 
regarded however and the ahip set out for a more 
commo iious harbour The account continues But 
not long after there blew from the shore a tempestu 
ous wind called Euroclydon And when the ship 
was caught and could not bear up against the wind 
we let her drive Neither the sun nor stars appeared 
for many days and there was no small tempest 
On the fourteenth night falling into a plaoo where 
two seas met they ran the ship aground on an island 
called Mehta where she was broken up by the violence 
of the waves but all were saved This is believed to 
be the island of Malta but Dr William Falconer 
who prepared a dissertation on the voyage identified 
it with Melada m the Adriatic The date of the ship 
wreck is not known accurately but Dr Falconer 
calculated that it was most probably at the cod of 
November or beginning of December 

Nov 30 1645 Earthquake in the Philippines—The 
greatest earthquake known in the Archipelago 
From Manila, to the northern provinces of Cagayan 
and Hooos Norte few stone buildings esoaped deetruc 
tion, some native villages completely disappeared 
while there were many changes in the eurfaoe features 
and in river-oourses 

Nov 30 1775 Destruction of Fish —An aoootmt 
of the drought of 1775-76 m Sumatra (Philosophical 
Transactions Abridged Ed Vol 15 p 1*7) states 
that In the month of November the dry anaenn 
having then exoeeded its usual period and the 8 E 
winds continuing with unremitting violence the sea 
was observed to be covered to the distance of a mile 
and m some places a league from shore with fish 
floating on the surface Great quantities of them 
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were at the same time driven on the beach or left 
there by the tide, some quite alive, others dying, but 
the greatest part quite dead. The fish thus found 
were not of one but of various species, both large 
and small, flat and round, the oat-fish and mullet 
being generally the most prevalent. The numbers 
were prodigious, and ovenipread tho shore to the 
extent of some degrees. Their first appearance was 
sudden; but though the numbers diminished, they 
continued to be thrown up, in some parts of tho coast, 
for at least a month, furnishing the inhabitants with 
food, which, though attended with no immediate ill 
consequence, probably contributed to the unhealtln- 
nees so severely felt. No alteration to the weathor 
had been remarked for many days previous to their 
appearance. The thermometer stood as usual at the 
tune of year at about 86°." 

Dec. i, 1607. Frost in Lake District.—The Water- 
millock Register m the English Lake District records 
“ a marveiUous great frost whioh contynued from the 
first day of December until tho 15th. day of February 
after. Ulles water was frozen ower and so continued 
from the 0th. day of December untill the 22nd. day 
of February followinge. So st rouge that men in great 
companion made a common way up the same . . . 
with horses loaden with come. Upon the 0th. day 
of January the younge folkee of Sow lb v went unto 
the midst of the same water and had a Minstroll with 
them and there daanced all the after Noone On . . . 
the 9th. day of February, at Woathemieallock was a 
Boone fire budded on the lee and matches of Shotinges 
Shott. . . 

Dec. 4, 1495. Tiber Flood.—One of the greatest 
floods of the Tiber, remembered as the ‘"deluge 
of Rome ”, is described at length in a pamphlet 
reprinted by Dr. G. Hellmann in No. 12 of his 
“ Neudruoke von Schriften und Kaften uber Meteoro- 
logie und Erdmagnetismus ”, with a rough wood-out 
showing the flooded streets and drowning citizens. 
A torrent of water ran through tho city, and many 
houses were destroyed. 

Dec. 4, 1879. Low Temperature in British Isles.— 
Throughout the greater part of December 1870, 
intensely cold weather was experienced. The coldest 
day was Dec 4, when a minimum of - 23° F. was 
reported at Blackadder in Berwickshire, the lowest 
known shade temperature in the British lslos. Tem¬ 
peratures below 10° F. wore registered over southern 
Scotland and northern England as far as the Valley 
of the Trent, and over almost tho whole of England, 
Scotland, and Ireland temperature fell below 20° F. 
Many persons were frozen to death, and overgreens 
were killed, including a holly nearly a hundred years 
old. 


Dec. 5, 1932. Mirage.—At about 10.30 a.m. the 
lightkeeper at Cape Wrath lighthouse, in the north 
of Scotland, observed in the sky above a conical hill 
to the southward a mirage of land and sea, giving a 
perfect representation of the whole of tho coast line 
from Cape Wrath to Dunnet Head, as it would have 
been seen from a distance of about ten miles. There 
were three repetitions of the mirage, one above the 
other, with sea separating each pair. The appearance 
lasted about 30 minutes, but was only visible through 
a telescope. It was attributed by Mr. Brunt to double 
refraction from two nearly vertical surfaces of dis- 
continuity between warm and cold air. 

Dee. Si *9*7. Hurricane In Pacific.—A violent 
hurricane struck Butantari in the Gilbert and Ellice 
Islands shortly after 2 a.m. ; nearly all the houses 
were blown down or damaged and many trees 
destroyed. Butaritari is in only lat. 3° N., and 
hurricane* so near the equator are very rare. . 
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Societies and Academies. 

London. 

Royal Society, Nov. 20. -Lord Rayleigh : Iridescent 
colours of birds and insects. The reflection spectra 
have boon examined in the ultra-violet. Morpho 
buttei flics and l 'ran in moths show ultra-violet 
nmxuna in general agreement with tho thcoiy of 
interference. In M. achillea the bine colour is due to 
a reflection of the second order. No Morpho butterflies 
show their blue colour by transmission. Iridescent 
beetles allowing a deep reel colour at normal incidence 
may be made to pass through all tho colours nf the 
spectrum to violet, provided that arrangements are 
made to annul refraction al tho air-chitin surface so 
as to obtain very oblique incidence without Borne 
of the golden beetles Bhow transmission spectra of 
bands which vary continuously in position with the 
part of the Hjiecimen examined. It seems mqiossible 
to interpret this reasonably oxeept on the thoory of 
interference Moist chlorine gas does not destroy the 
colours of Morpho or of Urania, though the black 
background is bleached ; nor does chlorine decolorise 
the metallic booties. Peacock feathers undergo a 
progressive change of colour in ultra-violet light or 
long-contmued sunlight, the colours becoming more 
refrangible. Othor feathers are slowly decolorised 
without change of refrangibihty. Fading under light 
or chlorine is attributed to the breaking down of an 
mteiference structure Tho generalisation seems to 
hold good that colour which is stable in chlorme is 
certamly not due to pigments.— C. R. Bailey, A. B. D. 
Caisle, and W. R. Angus • Investigations m the 
mfra-red region of the spectium (1, 2) The wfra-rod 
absolution sjHx-tiuin of sulphur choxule has lieen re- 
examinod in the region 1-22 g with a pi ism spectro¬ 
meter htted with quartz, fluonte, iockna.lt, and sylvino 
prisms. Tho partial resolution of most of the bands 
has rendered jKiHsible the determination of a number 
of tho molocular constants, in particular tho size 
and shafie of the molecule, the moments of mertia, 
and tho fundamental vibrational frequencies —J. K. 
Roberts : Tho exchange of energy between gas atoms 
and solid surfaces Experiments on tho accommoda¬ 
tion coefficients of helium with tungsten anil nickel 
surfaces have been earned out under conditions m 
which the surfacos could be freed from films of 
adsorbed gas. The values obtained were 0-0G-0-07 
foi tungsten and 0-08 for nickel, and are eonsideiably 
lower than tho values ordinarily obtained for gaa- 
covoiod surfaces C. N. Watson . The use of series 
of Bessel fmictions 111 problems connected with 
cylindrical wind tunnels Various Fouirior-Bossel 
anil Duu series are encountered in problems concerning 
cylindrical wind-tunnels, and the convergence of these 
series in certain parts of the tunnel is hIow The object 
of tho jiajior is to transfonn these senes into more 
rapidly convergent series in order to make it possiblo 
to compute their sums.—A J. Allmand anil R. B. 
King : Tho sorption of water vapour at low pressures 
by activated charcoals (I). lsothermals of water 
vapour have boon determined for six lUffcront and 
typical activated charcoal specimens, ut 25 P. and 
over a pressure range of UP* mm. down to 10** mm. 
Undisplaced gases on the charcoal surface cause 
• drift ’, as in other cases. When this displacement 
had proceeded to its limit under the exjierimental 
conditions, the isothermals were apparently reversible. 
No sign of the validity of ‘ Henry’s Law ’ was observed. 
Water vapour is apparently relatively ineffective as 
a displacing agent for adsorbed oxygen Heat of 
adsorption increases as the quantity sorbed decreases. 
No definite evidence nf discontinuity in the lsothermals 
was discovered. 



NATURE 


[November 20, 1930 


Dublin 

Royal Imh Academy, Nov 10—J J Rolan The 
effect of water vapour on the mobilities of negative 
ions in air A series of values of mobility ranging 
from 2 4 to 1 5 cm /see is found corresponding to 
certain favoured sizes of ions At least two such 
discrete sizes of ions are present in considerable 
quantity at each value of the humidity In addition 
it is shown that high mobility ions are present in 
small quantities for example at vapour pressure 
0 87 mm, ions of mobility 12 cm /see constitute 
about 0 1 per cent of the total ionisation 

Pabis 

Academy of Sciences Oct 27 —The president 
announced the deaths of Pierre Termier and Paul 
Appall —Maurice de Broglie A possible conception 
of nuclear phenomena —E Bataillon and Tcbou Su 
Abortion of gametogi neeis in hybrids of Molgt 
marmorata and M cruHata two years old —A Buhl 
Wave geometry Fxphcit developments —V Roman 
ovsky The continued doubly connected chains of 
Markoff — Marcel Brelot A generalised problem of 
Dinchlet —V G Stadbey The motion of large 
meteors An analysis of a collection of data recently 
published by Hoffmoister lor large meteorites tho 
average height of appearance (546cases) was 131 9km 
and of extinction (663 cases) 53 5 km C lassifying in 
three classis large meteors detonating meteors and 
meteorites the geocentric velocities were respectively 
42 6 38 8 and 26 7 km ptr second —Henri Mineur 
The explanation of some anomalies presented by the 
proper motions of the stars Lyot The polarisation 
of Mercuiy compared with that of the moon results 
obtained at tho Pic du Midi in 1030 The clearness 
of the sky at the Pic du Midi enabled 20 observations 
to be talon under excellent conditions, the results 
of which are given graphically—Louu Kahn Ihe 
methods of navigation employed by Costas and 
Bellonte Tho method proposed by the author in 
earlior communications was used with success by 
Coates and Bellonte in their flight from Pans to New 
York —A Dauvillier The application of the diffrao 
turn of electrons to tho study of oiganic. substances 
The strut tore of oellulose Diffraction diagrams of 
organic BubHtances can be obtained provided that 
extremely thin films with a thickness of the order of 
100 A can be prepared Diagrams are given for 
films of nitrocellulose these are entnely different 
from those given by the X rays and are not due to 
the crystalline network Mile Foret Calcium chloro , 
bromo and lodoalummate—H Muraour Iho in 
fluonce of radiation in the combustion of (explosive) 
colloidal powders in closed vessels In a previous 
communication as an explanation of the observed 
diminution in the area of the pressure time ourve it 
was suggested that energy was contributed undei the 
influence of the calonho ladiation of the gas further 
experiments now described prove that this hypothesis 
is insufficient to explain the experimental results — 
Justin Dupont and Jean Jacques Guerlain Tho dry 
distillation of Tolu balsam Ihia distillation gives 
rise to notable quantities of the raonoraethyl esters 
of pyrocatechol and its homologues identical with 
those extracted by B6hal and Choay from wood tar 
creosote Georges Mignonac and Charles Hoffmann 
The ketone i mines and the tautomenam of the nitriles 
—St Pavlovttch The metallographie study of some 
metallio minerals of Yugo Slavic —Jacques Bourcart 
The stratigraphy of the Atlantic zone of the Spanish 
Protectorate in Morooco —L Margaillan The vita 
nuns and refining olive oil* Comparative curves of 
growth of rata are given, jfche diet being the same 
axoept that unrefined olfcpa-oil was added in one set 
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and refined olive oil in the other Contrary to the 
view generally held, olive oil contains vitamins, but 
these are reduoed or eliminated by the process of 
refining —E Chenun The action of ultra violet 
radiations on the spores and germination of the 
I loridese Arrest of development and cell alteration 
is always produced by the action of ultra violet light 
—H Colin and E Bougy The characters of some 
hybrids of beetroot —Mme L Randoin and R Lecoq 
The possibility of producing experimental rickets in 
the guinea pig Although very sensitive to a deficiency 
of the antiscorbutic vitamin the guinea pig does not 
appear to reaot to a deficiency of tho antirachitic 
vitamin and presents no true nckety leeions — 
Aversenq Jaloustre and Maurin The neutralisation 
of the toxic powei of various poisoiui by thorium X 
Either by its radioactivity or by its metallic ions 
thorium X is capable of exeroismg in the animal or 
plant a certain amount of protective action against 
various poisorw (sparteine tncrotoxin, potassium 
< ynnide) Iho mechanism of this neutralisation is 
doubtful —Fontaine Modifications of tho internal 
medium of nver fishes m the course of reproduction 
S Metalmkov B Hergula, and Mist Strail The 
utilisation of micro organisms m the fight against 
Pyrah * of maize An account of field experiments 
earned out at Zagreb with emulsions of cultures of 
micro organisms isolated from dead or dvmg insects 
The results wore satisfactory 

Leningrad 

Academy of Science! C omptee rendus. No 13, 
1930 —I Kurbatov and V Kargin Chemical com 
position and properties of the Crimean keffekilite — 
G Fredenks The Palseozoio deposits in the Urals 
During the whole of the Paleeozoio period up to the 
end of the Carboniferous, only vertical movements 
occurred in the area of the Uraban geosynolin&l In 
the early Permian the first phase of the vertical fold 
ing occurred, while the seoond coincided with the end 
of the Chussov period —B Kupletakij A oontnbu 
tion to the mineralogy of the Khibrn tundras De 
sonptions of a number of minerals —B Gavrusevich 
A new find of palygorskite m the Ukraine—G 
Laemmlein Corrosion and regeneration of quartz 
porphyntes —A Saukov Antimony and molyb 
donum deposits near Novotroitsk, on the River Unda, 
Transbaikalia 

Comptts rendue. No 14, 1030 —N Zelinjski 
Chemioal nature of the Petchora bitumen —B 
Galerkin A contribution to the investigations of 
tensions and deformations in an elastic isotropic 
body —V Barovskij A description of two new 
species of the genus Dxctyoptem Latr (Coleoptera, 
Lycidae) from eastern Asia D moteehuleb »t and 
D mtranda, spp nn , from the South Ussuri region — 
L Jakubova and E Malm The phenomena of the 
temporary annrobiosis in some representatives of 
the Black Sea benthos Experiments m the aquarium 
showed that the majority of benthomc animals, 
particularly the less mobile or sedentary animals, 
can live for a long time (more than a month) at very 
low concentrations of oxygen—for example, at 0 2 0 4 
c o per litre at 12° C —N Kusnecov-Ugsmskij A 
contribution to the study of the factors of the evohi 
tion of faumstic groups The evolution of faunas is 
due not only to the evolution of the environmental 
conditions, but also mainly to the interaction of 
different component elements of the fauna —X 
Filtpjev Lepidopterologioal notea (7) A new genus 
of Tortncidffl from the mountains of the Ussuri 
region Burydoxa advena, gen and sp n -—V Rylov 
A preliminary co m munication on the plankton of 
Lake Kardyvatoh, north west Caucasus 
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The Neglect of Scientific Method 

T HE address by Sir William Pope at Gold 
smiths Hall on Nov 13 the sixth of the 
annual Norman Lockyer lectures instituted by the 
British bcience Guild * must bt accounted one of 
the most weighty of recent scicntiho pronounoe 
ments as well as most opportune in its bearing 
upon two subjects of special mtenHt at the moment 
—tht extension of the Dyestuffs Act and the school 
having age It is to bo hoped that without delay, 
the printed lecture may in some way be brought 
under the notice of 1 very headmaster and of every 
member of Parliament as the girls to day are 
oven more victimised than arc the bo vs at school 
and college by the imposition of a burden of in 
consequent undigested learning headmistresses 
might also be induced to understand the impkea 
tions of the address 

bir William Pope does w 1 11 to lay stress upon the 
fact that modem man is in no appreciable dogree 
the intellectual bujk nor of his forerunners m the 
far fringe of histono time ho differs from them 
only in having other weapons As he truly says, 
the forms of intellectual expression we recognise 
as the arts and literature even moral philosophy 
were worked out thousands of years ago to the 
utmost limit of the capacity of the human mind 
No convulsive revolutionary change could affect 
our outlook our powers and our achievements, 
except the discovery and exercise pf some un 
suspected faculty of our intelligence Such a 
faculty is now to le recognised as operating in 
the background in the modern development of the 
natural sciences by experimental study wherein we 
may see a most wonderful fulfilment of bhelley s 
far seeing foresight 

A mighty Power which is as darkness 
Is risen out of earth and frmi tht sky 
Is ahowere l and from within the air 
Bursts like eohj so whioh had been gathered up. 
Into the pores of sunbght 

The Power is no longer as darkness but a 
sublime light The intensive work which has been 
done m science largely during the last fifty years, 
has launched us says Sir William Pope well 
beyond the shore of a new ira in the world s 
history an era which may he described as the 
scientific age Unfortunately the process is in no 
way understood even by the superior politician, 
let alone the public The words science and 
scientific as yet have no properly defined meaning 
m the public mind even in scientific journals they 

• Scteaoa and Modern Industry By Sir WilKsmJ Pope Pp 16 
(London Britan Science (HUM IMO ) U 
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are often inconsistently used and rarely with fore 
thought We have no right to oonfine the word 
science to any particular branch of knowledge, 
moreover, all ezaot and logical users of knowledge 
and experience are entitled to be spoken of as 
scientific The modem advance, m all fields, is 
due to our considered application of knowledge and 
our constant verification of whatever conclusion 
we may draw only the verified is scionce Much 
that so passes at the moment is mere speculation 
In days gone by, conclusions were based upon first 
principles, without verification 

The great Helmholtz tells us in his biography, 
how the philosophers, in his early days, regarded 
the introduction of experimental verification as 
unnecessary in fact as almost an insult to their 
dignity Our use of the Latin word science, in 
place of knowledge as if it meant something differ 
ent and peculiar is at the root of the difficulty 
as a people, we cannot suffer Latin much as we 
use it in our spoken language we seem rarely to 
grasp the full moaning of Latin words Until we 
study English, wo never shall—unfortunately this 
subject is still all but unknown in the schools 
whatever stopped the way in the past, ‘ science 
now crowds it out 1 Much of Sir William Pope s 
address is devoted to a criticism of the general 
literary ignorance of young people coming up to 
the university from the schools He ako complains 
bitterly of tho neglect of modem languages Being 
himself gifted with most remarkable linguistic 
ability, no one has greater right to Bpeak upon the 
subject 

That a leading professor at a leading university 
should so speak out is a more than welcome sign 
that, at last, we are beginning to appreciate the 
danger of our position—that at last we see that 
the vicious circle in which youth is forced to revolve 
must m some way be broken and teaching made 
the free and considered practice of the greatest of 
all arts—an art nothing short of sacred Research 
will soon be its own executioner, if we do not bring 
under effective consideration the methods of train 
mg used in school and university leading up to such 
work What is now done is mainly by way of 
compensating for the absence of a proper educa 
tional foundation upon which a scientific super 
structure may be built The present situation is 
farcical Trained at school and, say at Oxford, up 
to the end of his third year, to remain ignorant of 
method, suddenly the student is called upon to 
study • the methods of research ’—usually by work¬ 
ing out an additional example after a well known 
rtrig m the mam, he merely raises his value as an 
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artificer The art of logical inquiry and study— 
scientific method—should be inculcated from the 
cradle upwards it is not to be learnt from the 
conventional ‘ research ’ 

This is really the meaning to be read into Sir 
William s address and Brutus is an honourable 
man He is a man who has shown supreme general 
business ability, having recently passed through 
the high City office of Prune Warden of the Gold¬ 
smiths Company with great distinction He is 
therefore a double first His complaint is that 
most of the men in business and the politicians—I 
suppose he would say without exception—have no 
scientific training they are empiricists, members 
of a class who have done in late years and are 
doing to day with alarming efficiency, everything 
possible to wreck our national fortunes It is in 
the hands of such men that the fato of our dyestuff 
industry rests theirs not to reason why, the 
decision is likely to be one taken without any 
intrusion of scientific method , the more as tho 
industry is pre eminently scientific, m origin and 
development 

In fact, our era is not yet to be spoken of as 
‘ scientific , whatever the Norman Lockyer lec 
turer may assert So few among us have any use 
for scientific method that the vast mass perish for 
want of such knowledge Knowledge we have—a 
vast knowledge only the knowledge how to use 
knowledge profitably is wanting among us Our 
great present need is to appreciate the depth of our 
ignoranoe, especially m education 

Sir William Pope in and by his address sounds the 
trumpet call for action in the universities , it be 
hoves the few who are alive to our educational peril 
to bo up and doing, m remedy of his indictment 
Tho headmasters will not move—they have not 
tho courage nor any leader the schools examining 
bodies will be opposed to all action, the pubfio always 
leaves school to mother A colossal burden of 
responsibility rests upon the few at the universities 
who are aware of the straits into which education 
has drifted, through entire look of scientific control, 
left as it has been in bureaucratio, unpractical bands 
The universities, whatever may be said, are the 
prune source of all evil as well as of the little good 
m the prevailing chaos of teaching they must cure 
themselves, m the first instance Educationally 
they are unco ordinated We must exorcise the 
competitive lust that is within us, to the extent that 
we cease from treating education as if it were a 
branch of sport and our schools racing stables In 
some way, we must take the money out of the 
examination puree and put ‘morality’ into its 
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place In some way, education must be made real 
and of general avail—not the entirely fortuitous, 
inhibitory process it now too often is 

So little scientific is our era, that the chief use we 
have made of our great knowledge has been to 
squander natural resources m a blind and selfish 
pursuit of wealth "Industry, to day, is entirely in 
considerate of the future We cannot continue at 
present rates The solution of the nitrogen prob 
lem by Crookes baa brought us nearer to destitu¬ 
tion rather than saved us, as the blind worshippers 
of mechanical success assert it has, by hastening the 
rate of depletion of irreplaceable phosphatic stores 
We can clearly foresee in phosphorus the limiting 
essential factor to the world s progress 

Ohne Phosphor kem gemixte Pickles 
stands written upon the wall If we have any 
regard for the future, without loss of time we 
must loam to submit ourselves to scientific control 
Unless we overcome tho demagogue, there will be 
no health m us 

Sir Norman Lockyer, T am sure, would indeed 
have been more than satisfied to hear an address de¬ 
livered m his memory such as that just given under 
the auspices of the Guild he founded Never has the 
existence of tho Guild been so fully justified , still, 
it cannot rest content with talk, however eloquent 
The red flag of revolt must now go forward , the 
time for mercy to the incompetent is o\ er 

Hbnby E Akmstronq 


Persia and the Persians 
A History of Persia By Brig General Sir Peroy 
Sykes Third edition with Supplementary Essays 
Vol 1 Pp xxxix +563 +15 plates Vol 2 
Pp xx+616+ 10 plates (London Macmillan 
and Co , Ltd , 1930 ) 2 vols , 42 s not 

1 0RD CURZON’S classic work on Persia, pub 
X lishod m 1892, went out of print a few years 
later, and was never reprinted Sir Percy Sykes 
made his debut m Persia in the following year, and 
but for interludes in South Africa and Turkestan 
was, until December 1918, on duty in that oountry 
as a consular offioial, representing His Majesty s 
Government and the Government of India Ho 
has travelled very extensively, and to good pur 
pose he has written four other books on various 
aspects of life and manners in Persia, and is 
unquestionably the leading authority in Britain 
on the matters dealt with in the present work 
That he should have found time, in the midst of 
his travels and official labours, to compile this 
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history (the first edition was published in 1915) is 
a tribute to his versatility and to his pertinacious 
industry, for to write a standard historical work m 
a consulate m a remote provincial town on the 
borders of Central Asia is a task at which few 
men would persevere That a third edition should 
be called for within fifteen years is a tribute to 
the widespread interest displayed by tho English- 
speaking world in Oriental history 

“ Official duty ’, said Lord Rosebery m 1898, 
“ is only a very small part of public duty, and pubho 
work is by no means incompatible with other pro¬ 
fessions and other oalhngs The great historians 
of the East m the English language have with 
few exceptions been soldiers and administrators, 
who have been at pains to follow the precept of 
Habakkuk and to read as they ran Sir Peroy 
Sykes is the worthy successor in the field of Middle 
Eastern history of such men as Malcolm, Moner, 
Rawhnson, and ( urzon 

The history of Persia is of unique importance to 
tho student of past times, for, thanks to the dis 
coveries of the last cc ntury, it constitutes a longer 
and more continuous record than that of any other 
country or nation A few salient facts, as disclosed 
by the work under review, of special interest to 
readers of Nature, relating to ethnography and 
to the Persian people and their contributions to 
the progress of the human race, are worth men¬ 
tioning 

In no eastern country is ‘national sentiment 
stronger yet m no country has there been a 
greater admixture of extraneous elements Persia 
has m the last two thousand years been overrun 
rept atedly by foreign invaders —by Arabs in the 
seventh oentury, by Mongols in the thirteenth, by 
Turks in the seventeenth, bv Afghans m the tenth, 
and Russians m the ninetet nth, at least six 
different racial strains are apparent amongst the 
population to day, and as many languages are 
currently spoken, namely, Arabic m the south 
west, Baluch (Brahui) in the south east, Kurdish 
m tho west, Turkish almost everywhere except in 
the centre to which must be added the Tajik of 
the Caspian provinces, and Luri—whwh has strong 
affinities to tho ancient Pehlevi tongue—in the 
south west Yot the Persian kingdom has had 
a continuous and unbroken existence since the 
dawn of history, and has extended at different 
times to Cairo and Delhi, to Samarkand and to 
the Hijaz 

The extensive conquests made by the armies of 
suooeesive rulers entailed further great admixture 
of blood, for the Persian soldiery were wont to 
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bring back strange wives, and slaves not a few 
Yet the Persian racial traits were far less unpaired 
than were, for example, those of the Greeks, 
amongst whom, as W G Clarke points out (“ Pelo 
ponnesus”, p 328), Miltiades, Thucydides, and 
Demosthenes wire notoriously of mixed race, and 
contemporary arts and crafts, which reached their 
highest development in the ancient world within 
the confines of Persia, as the forthcoming Inter 
national Exhibition of Persian Art in Burlington 
House will show, retained all the characteristics of 
the soil that gave them birth 

The Persian plateau, alternately frozen by bitter 
winds and scorched by a pitiless sun, is one of the 
most ancient land surfaces of tho Old World it 
may yet prove to have been one of the cradles of 
the human race, and it has incontestably been 
shown to be one of the most ancient of civilisa 
tions Its fauna and flora have little affinity with 
those of India, but are closely allied to those of 
Europe some indeed hold that it is to Persia 
that we owe the prototypes of the vine and the 
genus Prunus, and several other trees now widely 
spread over the world 

Arduous but not intolerable climatic conditions, 
and the predominance over considerable areas of 
limestone formations, have probably played on the 
Persian plateau an important part m forming 
and fixing types of human beings, animals, and 
plants alike, but thiB mtc rt stmg subject has as yet 
not, so far as th( reviewer is aware, formed the 
subject of systematic inquiry or informed specula 
tion 

Persia may well have been tho home of astronomy, 
ere Nineveh was built, as it was of the most 
philosophical of ancient beliefs—which Zoroaster 
reduced to a system it gave birth to kings such 
as Cyrus and Danus, to poets such as Firdausi, 
Hafiz, and Sadi, and to doctors such as Avicenna 
Yet Persia, in more modern times, was the first of 
eastern nations to associate itself with international 
agreements such as those relating to posts and 
telegraphs, it was the first eastern power to take 
an active and useful part in the deliberations of 
the League of Nations, the first to take European 
advisers into the service of the State, and the first, 
also, to dispense with them These matters, and 
much else, are dealt with fully in this closely packed 
and wqgj-wntten work, which, up to and including 
Chapter lxxxiv, will for this generation be the 
standard work on the history of the country, to 
the study of which for forty years Sir Percy Sykes 
has devoted his talents 

A T W. 


Bacteriology and Medicine. 

Medical Research Council A System of Bacteno 
logy m relation to Medicine Vol 5 By W 
Bulloch, S L Cummins, F W Eunch, J T 
Duncan, A Fleming, S R Gloyne, W Fletcher, 
A Stanley Griffith, R T Hewlett, J C G 
Ledingham, JAW McCluskie, A D McEwen, 
J McIntosh, F C Mrnett, E Muir, C C Okell, 
R St John Brooks, A W Stableforth, W H 
Tytler, L E H Whitby Pp 506 (London 
H M Stationery Offioe, 1030 ) 21a net 
HIS volume deals with glanders, melioidosis, 
diphtheria, tuberculosis, Johne s disease, 
leprosy, Malta fever, anthrax, and a few other less 
important diseases 

The short historical notes which appear at tho 
beginning of several of the chapters are written by 
Prof Bulloch, and this at once guarantees their 
accuracy and their interest In tho chapter on 
glanders he pays very just tribute to the work of 
Loffler Ho writes Four years after Ldffler s 
first paper with Schutz he published another 
(Lflfflor, 1886), m which he gave a masterly account 
of the bacteriology of glanders and practically 
without an error Little has really been added to 
the pure bacteriology of glanders since Lbffler gave 
us his account ’ An examination of the wholo 
chapter, written by F C Minett, amply confirms 
thiB statement There is really nothing new, 
nothing which has not been written over and over 
again in various text books The chapter is an 
account, and really a very good account, of the 
facts we have known for a very long time abqut 
this disease 

The short chapter on melioidosis caused by 
B Whitman is well written, and as it comes from 
the pen of William Fletcher it naturally emphasises 
many facts brought out by his own work Bac 
tenologists generally, but particularly those working 
abroad, will welcome this chapter It is a very 
valuable contribution 

Chapter ui, on C diphtheria and diphtheroid 
organisms, is by Dr Hewlett It is stated in the 
introduction by Dr Hewlett that m this article he 
has m a large measure epitomised the work pub¬ 
lished in 1923 by the Medical Research Council m 
its monograph on “ Diphtheria ” It is a very good 
epitome, and gives in a very readable form all the 
mam facts which are of value in connexion with 
these bacteria In regard to the laboratory dia¬ 
gnosis, there are some very pertinent remark* on 
p 101—remarks which are very muoh needed m 
these days w hen the laboratory i* so often regarded 
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as a mere diagnostic institution As Hewlett says 
The only justification for awaiting a laboratory 
report is when the presumption is on the whole 
against diphtheria The portion of this chapter 
dealing with the diphtheroid organisms and the 
avirulent strains of C diphtheria gives a very ac 
curate acoount of the present position of these 
organisms in relation to diphtheria 

Chapter iv on tuberoulosis is m our opinion 
easily the best chapter in this volume Dr Griffith 
and those who have been associated with him in the 
production of this chapter are to be heartily con 
gratulated Naturally the portions written by 
Dr Stanley Griffith stand out as the work of a man 
who has devoted the greater part of his medical 
life to a careful study of the pathology and bacteno 
logy of tuberculosis It is marked by very many 
original observations The author is not merely 
satisfied to give the opinions of other workers but 
his discussion of their observations and their de 
ductwns brand this chapter as the work of a man 
not merely of keen observation but also of real 
critical power We feel sure it will stand out as 
ono of the very best summaries and true critical 
summaries on tuberculosis which have been pub 
lishod 

S R Gloyne deals with the distribution of 
tubercle bacilh and their resistance to destruction 
and W H Tytlcr with allergy and immunity Phi 
former part is interesting from the public health 
point of view but somewhat indefinite the latter 
is a very useful and valuable contribution It 
gives all the mam facts as to immunisation by living 
and dead bacteria and bacterial products Natur 
ally the author does not commit himself to definite 
conclusions but he gives an accurate leport on 
experimental results and discusses them with great 
fairness The treatment by tuberculin is dealt with 
by Dr Fleming the preparation and standardisa 
tion of tuberculin by Dr Okell chemotherapy m 
tuberoulosis by Prof Gumming and the laboratory 
diagnosis by Prof Molntosh and Dr Whitby 
There is a short but interesting chapter on 
Tuberculosis in Gold Blooded Animals by Dr 
Stanley Griffith 

Johns s disease is discussed m Ghapter vi by 
Mr A W Stableforth This is a record of all the 
mam facts in relation to the bacteriology and 
morbid anatomy of this disease well put together 
but lacking in any originality or critical dis 
cuBsion 

Leprosy is dealt with m Chapter vu by Dr Ernest 
Muir One expects from a writer who has had a 
wide praotioal expenenoe with leprosy, an^ has done 
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a great deal of experimental work both in relation 
to its bacteriology and its treatment a very full 
account of the pathological and baotcnological 
aspects of this disease The author certainly does 
not fail us His facts are well marshalled and 
though he gives the views < f almost all the workers 
on the subject he is careful to draw conclusions 
only from facts which have be cn fully established 
Thus reviewing the work whioh has been done on 
the cultivation t*t vttrv of B leprar ho does not 
criticise adversely the statements of the various 
experimenters but ho gives careful notes for guid 
anco notes which had they been followed would 
have prevented some of the writers from drawing 
their erroneous conclusions 
Chapter vm on the non pathogenic acid fast 
bacilli by R St John Brooks is useful as an ad 
dendum to the chapters on tuberculosis Johne s 
disease and leprosy 

Dr J T Duncan and L L H Whitby oontn 
bute Chapter ix on the Brucdla Group On this 
group a considerable amount of oxpenmr ntal work 
has recently been done and the writers have done 
full justice to it To those who wish a very good 
account not only of the pathc logy and bacteriology 
hut of the chemotherapy prevention etc of the 
dim ases due especially to the B mehtensis and para 
mtlitensis we commend this chapter Jho re 
lation of B abortus in the milk of cow s to undulant 
fev er is dealt with and all the relevant facts noted 
Ihia is a very useful article to the bacteriologist 
and the public health officer 
( hapter x on B anthrans is by Dr Jh W T inch 
and R T Hewlett This is simply a statement of 
known facts The article does not call for special 
comment It is a useful summary dealing with the 
bacteriology the pathology and serum therapy of 
the disease In the portion dealing with piactioal 
diagnosis the estimation of the opsonic index it is 
said may prove useful m the hands of one who has 
acquired the necessary skill One wonders how 
many times the opsonic mdex has been found useful 
in the diagnosis of anthrax 
In Ghapter xi R bt John Brooks writes on the 
non pathogenic spore bearing aero bio bacteria This 
naturally follows the chapter on anthrax It is a 
compilation of views of various authors and leaves 
the reader rather confused than otherwise In the 
classification the writer claims to follow lord and 
his oo workers It is difficult to see any reason why 
this classification was followod at all if as is the 
case it was not followed completely There is 
nothing in the chapter to indicate any reason for 
this To take one example—the Cohoerens sim p l er 
zl 
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group, the wnter give* three organisms, whereas 
Ford gives five If the three were considered the 
only important ones and some mention made of 
them in the later text, one ooold have understood 
the omission, but they are not mentioned If the 
whole classification had been omitted—for it serves 
no useful purpose in this article—the ohapter would 
have been improved 

Chapter xn, on tularaemia, and Chapter xiu , on 
Bartonella and allied diseases, are useful additions 
which had neoessanly to be included in some part 
of the senes 

Throughout the volume the nomenclature is 
irregular, and we think it would have been wise 
either to adopt the recent American method 
throughout or not at all Thus we find Brucella 
mditenns, Corynebactenum diphtherias alongside 
Bacillus mallei and Bacillus tuberculosis 
Taken on the whole, the volume is good, but 
scarcely up to the standard of the ones previously 
issued With the exception of the ohapters speci 
ally noted in the review, we do not think that by 
the issue of this volume any valuable addition has 
been made to bacteriological libraries 

J M Beattie 

German Work on Silicates 

Verdjfentlichungen aus dem Kaiser Wilhelm InsMut 
fiir Bilikatforschung t» Berlin Dahlem Hcraus 
gegeben von Prof Dr Wilhelm Eitel Band 3 
Pp 134 (Braunschweig Fnedr Vieweg und 
Sohn A G , 1030 ) 36 gold marks 

E DITED by Dr W Eitel, director of the Kaiser 
Wilhelm Institute for Silicate Research in 
Berlin, the third volume of publications issued from 
the Institute comprises a collection of twelve papers 
and reports, eight of which have previously 
appeared m various German toohmoal journals 
during 1020 Among the contributors are W M 
Cohn, B Lange, E Kordes, and C Gottfried, each 
of whom is concerned (alone or in conjunction with 
a fellow worker) in two or more of the articles 
W M Cohn is responsible for two papers, the 
first being an illustrated account of a new self 
registering apparatus for determining the thermal 
expansion of solid bodies By the use of this con 
tnvanoc, the expansion curves of solid rods can be 
obtained photographically up to temperatures be 
yond 800° C, so that even small effects, such as 
those representing transformation points, can be 
olearly perceived Cohns other paper relates to 
the expansion behaviour of new stoneware bodies, 
studied with the aid of the applianoe described m 
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his first paper Results are cited indicating that 
a new stoneware body has been produced which 
possesses very low expansion values, the expansion 
being fairly regular By altering the composition 
of the body, it is possible to produce various 
expansion values between those of silica glass and 
ordinary oeranuo bodies 

B Lange discusses the coloration and origin of 
gold ruby glass with W Heller the same author 
describes tellurium platinum thermo elements 
which permit very acourate determinations of low 
temperatures over small ranges (20° to 40°, 0° to 
40°, and with certain conditions from -76° to 
+ 90°), a tellurium bismuth thermo element is also 
referred to Lange and W Cousins discuss the 
molecular condition of fused sulphur Lange and 
H Mbhl discuss the application of sedimentation 
analysis (of Wiegner Lorenz) and of depolarisation 
methods to ceramio analysis, citing experimental 
results obtained with various clayB and kaolins 
E Kordes contributes a somewhat lengthy paper 
on the lowering of vapour pressure in concentrated 
solutions of two volatile components m oollabora 
tion with E Klever, the results of calorimetric 
investigations on dehydrated kaolin are reported 
Kordes and F Raaz present a paper on boiling 
diagrams of binary high boiling liquid mixtures (of 
mercury and cadmium, and of the chlorides of 
sodium and potassium, respectively), the measure 
ments of vapour pressures or boiling points being 
earned out by the spiral method devised by O Ruff 
C Gottfned gives a short (second) paper on 
minerals of the Adamello group, dealing with horn 
blende from a special matenal found in the Val di 
Doia , jointly with E Lubberger he contributes & 
short article on antimomte 
G Trflmel is the author of the remaining paper, 
m which silicates (or rather alumino silicates) of 
the type of nepheline and anorthite are discussed 
at considerable length, moluding an account of 
results obtained from X ray examinations and by 
the substitution of soda for lime (and vice vena) 
in such alumino silicates, and also the results of 
substituting oertam rare earth oxides for alumina 
in similar compositions Some interesting deduc¬ 
tions are drawn from the results obtained 
Fixed to the inside of the back cover as an 
appendix is a copy of the sixth part of the fifth 
year of Schnften der Konigsberger Oelehrten Gesell- 
schafl, consisting of a paper by W Skalikg on some 
double combinations of alkaline carbonates with 
carbonates of alkaline earths 

While it may be admitted that several articles 
m the volumo under consideration would scarcely 
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appeal to most readers of even scientific literature, 
others present features capable of useful application 
and the whole volume constitutes an important 
record of high class research Such a miscellaneous 
assortment of papers does not provide an easy task 
for a reviewer but it is hoped that sufficient 
indications have been given to enable readers 
interested to appreciate the real value of the work 

Impedance Networks 

Transmission Networks and Wave FtUera ByT P 

Shea Pp xvu+470 (London Chapman and 

Hall Ltd 1930) 32s net 
HI* study of impedance networks has acquired 
much importance during the past decade as a 
result very largely of the pioneer work of G A 
Campbell on wave filters The literature of thB 
subject has hitherto been scattered through the 
pages of patent specifications and technical journals 
particularly the Bell System technical journal the 
present very thorough account which is particu 
larly complete in its treatment of wave filters will 
therefore be of the highest value to electricians 
Although wave filters have hitherto been used 
mainly m their practical applications to telephony 
telegraphy and wireless transmission the precision 
with which they can be made to suppress some 
frequency bands while admitting others may 
render them of service m some branches of pure 
research 

Part I deals with general principles suoh as 
impedance matching and the determination of 
iterative and image impedances—properties of asym 
metric networks which correspond to the character 
lstio impedance of a uniform cable propagation 
constants the real part of which determines the 
attenuation of oscillations transmitted through the 
filter chain while the imaginary part determines 
their phase change or velocity of propagation and 
equivalences between various types of impedance 
combinations Part II deals with wave filters as 
distinct from artificial lines for imitating cables 
from retardation lines for producing progressive 
phase change and from attenuation equalisers for 
correcting distortion m telephony It discusses the 
criteria for determining the out off frequencies 
at the edges of the suppressed and transmitted 
frequency bands the principal types of filter par 
ticularly the oonstant K in which the produot of 
the senes and shunt impedanoes m each filter 
section is oonstant for all frequencies the design 
of band pass, low pass and high pass filters and 
the evaluation of the reflection losses which arise 
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when a filter is not terminated by matched lm 
pedanocs 

Part III is devoted to the transmission through 
impedanoe networks of transient impulses suoh as 
telegraphic impulses and gives inter aha an interest 
ing analysis of the blurring caused m television by 
the fact that the width of the scanning aperture is 
not zero—a defect whioh can be remedied by the 
insertion of a suitably designed network There are 
an excellent bibliography numerical tables and 
graphs a list of U & patents and an index 

Although the wt rding of tho book does not always 
strike on English reader as perfectly lucid the 
author oontnves to make his complicated subject 
clearly intelligible and the mathematical treat 
ment is simple and direct The style in which the 
mathematical formulae are set out s iggests that 
they were originally typewritten with an ordinary 
typewriter and loaves something to be desired 
The choice of symbols is irritating dashes suffixes 
and sub suffixes appear and disappear like bats 
in a belfry and the list of symbols on page xv 
omits the most p lzzhng of them Nevertheless 
as an intelligible exposition of subject matter 
which has nit previously been summarised with 
anything approaching the present thoroughness 
the book will be indispensable to all whom it 
concerns C W Humk 


Our Bookshelf 

Christ a Hospital from a Boys Point of View 
1864 1870 By the late Rev W M Digues La 
Touche Edited by his Brother Pp xn + 82 + 
2 plates (Cambridge W Heffer and Sons 
Ltd London Simpkin Marshall Ltd 1928) 
3s 6d not 

Tux appointment of Mr Hamilton Fyfe as the 
head oi a university m Canada and of Mr Flecker 
as his successor recalls one s mind to the famous 
school which the one is leaving and the other taking 
over The Blue Coat School has alwayB held a 
special place in the affections of h nglish people 
partly from the picturesque dress to which the 
boyB remain loyally and proudly attached partly 
from its old situation m the heart of London partly 
from the lustre which a long array of distinguished 
ex scholars have shed upon it What school would 
not shine brighter m the light of Charles Lamb and 
Samuel laylor Coleridge * It has since 1902 been 
housed in the most magnificent group of buildingB 
provided for any school m England and its efficiency 
in education reached its highest point under the 
able direction of its late chief 
The little book before us gives a lively and 
interesting account of the school in its old home 
from the pen of on old boy now dead the Rev W 
M Digues La Touche a member of one of the many 
giftod Huguenot families who came over from France 
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after the revocation of the Edict of Nantes Hu 
father was a Shropshire clergyman and he himself 
returned there in mid life in the same capacity 
But he had added many things to the equipment of 
the average parson for he was an enthusiastic and 
accomplished draughtsman an ardent geologist 
and a musician capable of training and conducting 
the village band and choral society Evidently 
Christ s Hospital had done well by him even m 
the rough and barbarous days which he describes 
It u so evident in all he says that a spice of rough 
ness is no drawback to a sound and even enjoyable 
education The book u a welcome addition to the 
large literature which has arisen from Blue Coat 
surroundings Every old boy would wish to have 
it and to the general student of education it has 
more than local interest One striking feature 
which must have reached its highest point here is 
the kst of special and esoteric names applied to 
the various boys objects and actions familiar in 
the school In this vocabulary we go from the 
Grecians at the top down to the Trades of 
each ward who brought up the food from the 
kitchens and even the Cakes left on the boy s 
person by the cheerfully accepted callings Can one 
nave a really intimate and effective home or school 
without some such affectionate jargon ? 

FSM 

Penrose s Annual the Year » Progress \n the 
Graphic Arts Vtl ‘13 1931 Edited by WU 
liam Gamble Pp xix -i 172 + 72 + 98 plates 
(London Percy Lund Humphries and Go Ltd 
1990 ) 8* net 

Tins ponder us volume is considerably thicker 
than any of its predecessors presumably because 
of the larger number of examples of work that it 
contains Of those examples some so far as c ne 
can judge arc very fine but of course when tl e 
merit of a piece of work consists in copying an 
original as noarly as possible one cannot reallv 
judge of it in the absence of the original 

We are very glad t) seo that Mr A T Newton 
sets the good example of illustrating the results of 
the Pendak process by a graduated device not a 
picture Here we got a full range of tones with a 
patch of sensible size for each This is a process 
of definitely controlling tho reduction by means of 
1 armor s solution in suoh a manner that dots that 
are completely joined may be reduoed to mere pm 
points without losing their opacity Tho screen 
negative ib etched in nine stages Ihis tendency 
to complexity of method is also manifest m colour 
work Theoretically three colours are sufficient 
Then for some time we got accustomed to four In 
this volume there are specimens of pictures m up 
to eight colours and from the nature of the examples 
we cannot see the advantage of running from the 
simplicity of three or at most four up to the com 
plexity so nearly rivalling the colour work done 
before the three colour era 
Mr C T Jacobi has this year selected the 
Cambridge University Press for his historical 
article He traces its development from a d 
1521 when John biberch printed the first Cam 
bndge book Dr A Euppel the Director of the 
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Gutenberg Museum m Mayence on the Rhine eon 
tributes an illustrated article on the Museum past 
present and future The editor gives his usual 
review and notes summarising the progress of 
the graphic arts during the third of a century 

Qrundlagen der praktxschen Optik Analyse and 
Synthese optischer Systems Yon Dr M Berek 
Pp vu +152 (Berlin und Leipzig Walter de 
Gruyter und Co 1930 ) 13 gold marks 
A number of circumstances have combined to 
bring the importance of applied optics to the fore 
m recent years Unfortunately research into the 
range of validity of some of the more important 
theorems has tondod to lag behind the immediate 
needs of manufacturers while conversely the 
practical optician has failed to appreciate the help 
whioh the applied mathematician—with w orkshop 
experience—can provide 

Prof Berek is in a position to render great service 
in this connexion in that he combines a first hand 
knowledge of industrial conditions (and limitations) 
with an academic outlook upon physical optics 
His book contains a number of very elegant 
theorems relating to image formation and synthetic 
optical systems which should prove of considerable 
value m the design of microscopes and ophthalmio 
instruments The latter havo already benefited 
greatly from the classical work of Prof von Rohr 
it is gratifying to find the subject so much alive 
This is not a book that can bo honestly reoom 
mended to junior students its place is more in 
the post graduate laboratory of technical colleges 
and m tho research department of firms concerned 
with optical apparatus of high precision 

* I G R 

Physik «» Iehrtuch fur Siudterende an den 
Universxtaten ind lechnischen Hochschulen Von 
Prof Wilhelm H Wostphal Zweite Auflage 
Pp xvi+ 571 (Berlin Julius Springer 1930) 
19 80 gold marks 

In the second edition of his book Prof Wostphal 
has retained the desirable features which were re 
ferred to in noticing the first edition (Nature 
Julyfl 1929 p 18) In particular the fust chapter 
is excellent with its introduction to causality and 
the essence of hypothesis This is clearly the way 
in whioh a text book of physics should begin and 
yet such an opening is all too rare 
As regar Is tho rest compared with the general 
high ltv< 1 the portion dealing with thermodynamics 
seems a little uninspired Would it not be possible 
to cut adrift from convention and attack entropy 
boldly from the axiomatio point of view of Cara 
thdodiry * hear of the examiner is probably less 
acute in the German university than elsewhere 
Again (p 519) Debyes T* law is given without 
comment bchaefers reasons for doubting its 
validity at the lowest temperatures—where it is 
usually taken for granted—should surely have been 
mentioned 

The author writes with unusual clarity many 
English speaking students would do well to un 
prove their physics and their German by using 
this book 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

The Ether and Relativity 

I obviously must not ask for space to discuss all 
the points raised m Sir Oliver Lodges interesting 
letter in Natube of Nov 22, and so will attempt no 
reply to those parts of it whioh run counter to tho 
ordinarily accepted theory of relativity For I am 
sure nothing I could say would change nis views here 
But I am naturally distressed at his thinking I have 
quoted him with a “ kind of unfairness , and should 
be muoh more so, hod 1 not an absolutely clear con 
science and, as I think, the facts on my side 

In the part of my book to which Sir Oliver objects 
most, I explained now the hard facts of experiment 
left no room for the old material ethei of the nine 
teenth century (Sir Oliver explains m Natl be that 
he, too, lias abandoned this old material ether ) I 
thon quoted bir Oliver s own words to tho effect that 
many people piefer to call tho ether space , and his 
sentence. The term used does not matter much 
I took these last words to mean, not merely that the 
ether by any other name would smell as sweet to Sir 
Oliver, but also that he thought tluit spuco was 
really a very suitable name for the new ether He 
now explains he was willing to call the ether space 
for the sake of peace and agieement If 1 had 
thought it was only qua pacifist and not qua scientist 
that he was willing to call the other space , 1 natur 
ally would not have quoted him as I did, and will of 
course, if he wishes, delete the quotation from future 
editions of my book But I did not know his reasons 
at the time and so cannot feel that 1 acted unfairly in 
quoting his own wolds verbatim from an Encyclo 
pasdia article 

Against this, I seem to find Sir Oliver attributing 
things to me that, to the best of my belief I did not 
say at all, as, for example, that a mathematician alone 
can hope to understand the universe My own wools 
were (p 128) 

No one except a mathematician nood ever hoj»e 
fully to understand those branches of science which 
try to unravel the fundamental nature of the universe 
—the theory of relativity, the theory of quanta and 
the wave-mechanics 

This I stick to, having had much experience of try 
mg to explain these branches of science to non mat ho 
maticians In the same way, if the material universe 
had been created or designed on aesthetic lines—a 
possibility which others have contemplated besides 
Sir Oliver Lodge—then artists ought to be specially 
apt at these fundamental branches of science I have 
noticed no such special aptitude on the part of my 
artist friends Incidentally, I think this answers the 
question propounded in the News and Views columns 
of Nature of Nov 8, which was, in brief —If 
the universe were fundamentally apathetic, how could 
an aeethetic description of it possibly be given by the 
methods of physics T Surely the answer is that if the 
objective universe were fundamentally aesthetic in its 
design, physics (defined as the science which explores 
the fundamental nature of the objective universe) 
would be very different from what it actually is, it 
would be a milieu for artistic emotion and not for 
mathematical symbols Of oouise, we may come to 
this yet, but if so, modem physics would seem rather 
to have lost the sotat * 
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However, I am glad to be able to agree with muoh 
that Sir Oliver writes, including the quotations from 
Einstein which he seems to bring up as heavy artillery 
to give me the final coup de qrace — In this sense, 
therefore, there exists an other , and so on On this 
I would comment that nothing m science soems to 
exist any more in the good old fashioned sense—that 
is, without qualifications, and modem physics always 
answers the question To be or not to be 7 by some 
hesitating compromise, ambiguity, or evasion All 
this, to my mind, gives strong support to my mam 
thesis 

J H Jeans 

Cleveland Lodge, 

Dorking, Nov 23 


Boric Acid in the Glaze of the Sealed 
Vases of Arezzo 

It may bo of interest to record a discovery I have 
made, with Dr Grassim, whith should prove of 
importance m the study of old ceramic s, and also of 
the commorce and industries of the Romans of the 
first tentury after Christ My researches upon the 
antiquity of the bone and bearing lagom and 
‘ soffiom of Tuscany led mo to examine the glaze of 
the famous Arezzo pottery (tost stgtUati aretxm) 
lhose vases are among the most beautiful and lm 
portant of tho artistic wotks of tho Romans of the 
first century before and after Christ 

Tho constitution of that marvellous coral like 
laze, so bright and thin many attempts at the repro 
uction of which have been made and about which 
so many hyixithoees have been advanced, has always 
been sometlung of a mystery Di F Keller 1 a 
German workor, was the first to suggest that bono 
acid might be a constituent of the glaze, upon the 
assumption, based on experimental evidence, that 
good glazes could be obtainod (excellent, to quote tho 
author) only by using borax His conclusions were 
not generally accepted, even by those who saw the 
results of his attempts to reproduce the old glazes 
The question was still open Nevertheless, tho opinion 
was widoly held that in the glaze of tho Arezzo vases, 
boric acid could enter as a constituent, and in the 
btona della ceramics Greta , by Pencle Ducati, 
it is stated * In Arezzo s manufactories, the applica 
tion of a brilliant glaze, colourless, composed of sill 
cates, iron oxide and perhaps of borax, is also to be 
noticed But no proof could be established , the 
historians of chemistry afhiming, on tho other hand, 
that boiax was unknown to the Greeks and to the 
Romans 

I therefore made up my mind to try an expenmentum 
crums by analysing chemically the glaze of the Arezzo 
vases This was not easy, since it was net essary to 
get a quantity of fragments of no artistic value , in 
addition, the glaze is only a thin layer, and it is difficult 
to detach it Dr A Del Vita, the an hotologist who, 
with his brother, so successfully attempted the revival 
in Arezzo of the famous Roman ceramic industry, 
came to my help by providing a good quantity of 
fragments from the potteries of L(ucnw T) Titi , 
ana “ Thirsus ’, which were found during some trials 
made foi reseaich purpose, by Dr De Vita, m an 
area situated under the walls of the northern side of 
Arezzo Collaborating with Dr R Grassim, and in 
his private laboratory in Florence, the necessary 
analyses were oamed out 

Aocurate analyses of the glaze have led us to affirm 
with oertauity that bone acid is found as a con¬ 
stituent part of the glaze, and not merely in occasional 
traces It is, we think, the first tune that bono- acid 
has been certainly detected m products of that epoch 
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it must bo noted, on the other hand, that we have not 
found any bono acid m the glace of Etruscan 
Campanian fragments 

Prof Xaver tenderer (bom m Munich in 1809, died 
in Athens in 1883), of the University and Polytechnic 
of Athens, states that the Homans and Greeks were 
acquainted with bono acid, but I do not believe that 
his statements were baaed upon accurate analyses by 
himself or others Whether the Romans extracted 
borax, mistaking it for other products, from Asia 
Minor or other places m the East, or whether they 
utilised, without knowing their nature, products of 
the actual lagom it is difficult to say A detailed 
aooount of the present work, together with a full die 
mission of these questions, will appear elsewhere we 
limit ourselves, for the tune being, to recording the 
results of the present investigation, and expressing 
our thanks to those who are helping us m this difficult 
field We would also urge the importance of extensive 
chemical and physioo chemical studies on the various 
ceramic, metallurgical, and similar products of 
antiquity, studies which, until now, have been very 
incomplete and fragmentary, and may throw new 
light upon so many vital questions 

R Nason 

Viale Regina Marghenta, 269, 

Roina 


M lopferwun mlt betonderer Rfielulcht anf ihre 
..... —(fwerbllche Sldxie Von nr rran« Keller 

Roktar der Uewerbeohule In bpoyer (Heidelberg BuUihendluu* von 


Embryology and Evolution 

Prof MagBbldk, in his brilliant review (Natuhb, 
Oct 28, p 639) of the recent ombryological works by 
Durken, Schleip, and Przibmm raises questions which 
are so fundamental in modom biology that I venture 
in all humility to interpose a word Although I have 
not yet had the opportunity of reading these books, 
much of their work is already familiar ground, and 
Prof MacBndes clear exposition renders reference 
to the originals unnecessary so far as these general 
questions are concerned 

My friend Prof MucBndo appears to have but 
rendered to the charm of Dneech's ‘ entelechy 1 as a 
directive agonoy m ombryological development But 
surely Dnesch a method is the dangerous one of 
argument by exclusion He says in effect, no mechan 
istio hypothesis yet brought forward will explain all 
the phenomena of development, therefore there must 
be some non material agency at work This, however, 
is an explanation ’ which explains nothing m any 
scientific sense If it were to be accepted as an 
explanation, there would be no further moentive to 
experimental embryology This is, indeed, the view 
which Prof MacBnde himself formerly took of 
Dneech’s philosophy (see Nature, vol 92, pp 291, 
400, 1913) 

But are the possibilities of a mechanistic explanation 
of development exhausted 1 I venture to t hmk other 
wise Tne issue is the more important, because 
vanous writers, sudh as Radi and Uexkull, endeavour 
to use Dneech as a means of decrying ‘ Darwinism ’, that 
is, evolution Prof MacBnde's question, “ If there 
be such a thing as evolution", leads cme to wonder 
whether in his mind also an adherence to vitalism 
may lead to a questioning of evolution itself RAdl, 
m his anti-evolutionary bias, goes so far as to say 
(“The History of Biological Theories”, p 187), 
“ It is almost universally, though tacitly, assumed in 
)nologioal text books that organisms must have haH 
a polyphyleUe origin ” I can only plead ignoranoo of 
any such 1 text book ’ Again, he tells us (p 888) 
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that Darwinism wse “ completely rejected ” by 
Dneech 

Turning to Uexkull (“ Theoretical Biology ”, 1926), 
we find such statements as these On p 112 it is 
stated that whenever a vestigial organ has been 
tested, some function peculiar to it has always been 
revealed, and “ it is to be hoped that ' vestigial 
organs ’ will Boon disappear into oblivion ” Again 
(p 114), the framework of the oell “ is an absolutely 
perfect machine ”, and “ m this respect, there is no 
such thing as evolution ” The first contradictory 
fact that occurs to one is the extremely primitive 
nuclei and mitotic mechanism of such organisms as 
the blue green Algsa But again (p 184), “ Every 
living creature is, in pnnoiple, absolutely perfect" 
Such statements savour more of medieval theology 
than of modem science In this book we find (p 238) 
that it was Mendelism which “ swept the whole theory 
(of Darwinism) away ” • 

As is well known, Dneech’s argument rests on those 
types of embryos in which the cells, when separated 
in the early stages of cleavage, are each capable of 
producing a complete embryo of smaller sue He 
argues that no machine can perform such feats, and 
that therefore, in short, the behaviour of such embryos 
cannot have a mechanical explanation But wnat 
man made machine is divided up into similar oom- 
partmenta, each having within it its own controlling 
centre ? When thoeo centres (the nuolei) are equi 
potential and are all moreover totipotent, why should 
there be surprise when each cleavage segment begins 
to develop as the original egg with its single nucleus 
began to develop 1 

Prof MaoBnde agrees that omissions from the 
nucleus control development Then why invent an 
onteleohy to control these omissions T Is not the 
relation of the nuclei to the cytoplasm, and of the 
cells to each other and to the environment, sufficient 
to account for such differentiation of cytoplasm as 
takes place m development T Surely the facts of 
regeneration, remarkable as they are, would seem to 
lose some of their terrors when it is recognised that 
all the nuclei of an organism are m general totipotent 

Both RAdl and Uexkull adhere to the old concep¬ 
tions of Weismann regarding the differentiation of 
nuclei during ontogeny, but such a view has long 
been obsolete and, as Prof MacBnde points out, the 
nuolei are to be regarded as undifferentiated during 
development I reached a similar conclusion many 
years ago (“ The Mutation Faetor in Evolution ”, 
p 297, 1916) on the basis of such mutations as 
(Enothera lata, whioh have an extra chromosome m 
every cell Many similar cases have been discovered 
since Dneech (“ Science and Philosophy of the 
Organism”, 1908, p 154) regards the cambium of 
higher plants as a similar “ equi potential system 
with complex potencies ” This indeed appears to be 
true, but, bo far as I am aware, botanists have never 
yet felt the need for an entelechy in their explanation 
of its characteristic activity In the process of second 
ary thickening m an ordinary woody stem, secondary 
medullary rays soon begin to appear This is because 
the cambium cells on certain radii change their activity 
and produce parenchyma cells instead of xylem and 
phloem Has the entelechy changed its mind, or will 
it suffice to assume that with increasing diameter 
and circumference the altered spatial relationships 
between the tissues lead to a change m the activity 
of the oambial oells occupying certain positions T 

The length to which such vitahstio oonoeptuxns can 
be earned is well exemplified by Uexkull, who, in 
his discussion of M endelis m , after adopting the 
current view that the chromosomes oontam ensymss 
which in their turn initiate the development of 
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characters, makes the gratuitous assumption (1 o 
p 214) that these enzymes are themselves controlled 
by non material minuses We read (p 216), We 
may say that the genes are impulsive \ but bv that 
term we must not presume a physical energy, follow 
mg the rule of causality, rather we must understand 
the power to convert an extra spatial and extra 
temporal plan into a physical phenomenon This 
seems pure mysticism yet (p 201) he acoepte the 
usual conception that in Mendelian inheritance a 
separation of the competing rudiments takes place 
m germ cell maturation What are these oompeting 
rudiments but material particles T After stating 
that Dnesoh has proved that there is a framework 
present m the germ Uexkull goes on to say (p 209) 
that a framework is like a machine and cannot repair 
itself It is important to point out that this also 
applies to the ohromoeomes There is now clear 
evidence from various lines of observation and expen 
ment that when a chromosome or a portion of one is 
lost it is never regenerated 

Prof MaoBnde in touching on the question of 
genes states that Johannsen deplored the damage 
and confusion of thought caused by the invention 
of the wi rd gene There must be some further 
oonfusion of thought here for it was Johonnson him 
self who invented the word gene ( Flemente der 
exakten Erblichkoitalehrc third edition p 166) as 
well as genotype and ph«notype We find it more 
rational to accept the conception of genes spatially 
arranged in the chromosomes and distributed by 
mitosis to every nucleus during ontogeny thus lead 
ing to an orderly development than to postulate an 
entoleohy the ways of which are past finding nut or 
a bundle of memories which seems an even more 
uncertain basis on which to explain the phenomena 
of ontogeny and regeneration 

Since Prof MaoBnde accepts the conception of 
omissions from the nuolei as controlling develop 
ment, and since we know that the nuclei of each 
species of animal or plant have a definite and charac 
tenstio morphological collocation of materials making 
up the ohromosomes might we not ask him to con 
eider the definiteness in every detail of the structure 
of these bodies as a possible basis for the orderliness 
which we behold in the suooesaive stages of embryo 
logical development That the essential substances 
in the ohromosomes are autocatalytio in nature is a 
view frequently held and it appears to furnish an 
adequate mechamatio basis for the phenomena of 
development 

We fully agree with Prof MacBnde that Schleip s 
conception of an ultra mioroecopic crystalloidal a true 
ture in the cytoplasm will not suffice to explain the 
phenomena of development and regeneration but 
we have already seen that the known organisation of 
the nuoleua appears to be sufficient working in a 
cytoplasmic matrix which is relatively undifferen 
tiated from species to species The reoent work on 
species hybrids shows that m those cases such as 
Antorrhmum where Mendelian behaviour results 
then is no cytoplasmic difference involved whereas 
in many other experimental eases both in plants and 

-via the less nearly related species have their oharao 

o cytoplasm aa well as differences m the germ 

_ It appears dear that m species differentiation 

nuclear differences arise first and cytoplasmic differ 
enoes afterwards, as the nuolear differences beoome 
more pronounced 

We are fully imp r essed by Spemann s conception 
of ' organisers ’ in embryomo development, based 
chiefly on the more reoent embryonic grafting expen 
mente But we take it that this need not lead to the 
conception that the organisers have aq entdeohy 


which dominates over the enteleohy of the part on 
which they are grafted 

It is interesting to note that both Dnesoh and 
Prubram regard the stiffening or solidifying of the 
cytoplasm of the animal egg as an important element 
affecting development For Dnesoh it limits the 
activities of the enteleohy and for Prabram it leads 
to the formation of apoplasm which is not fully 
alive As regards plant embryogony however the 
conditions of stiffening m tho cytoplasm appear to be 
quite the reverse Iho menstem of a growing root 
or stem is oomposed of undifferentiated odls which 
are filled with dense and apparently stiff cytoplasm 
Differentiation of the a tolar tissues t nly begins in the 
older region of tho stem or root where the cells have 
taken in quantities of water and developed vacuoles 
which ultimately < alesce to firm a large watery 
chamber with a thin penplieral layer of cytiplasm 
It appears true that suen secondary menstems as 
the cambium rotain dense cytoplasm or It velop it 
before they begin to tlivido but their lenvativee 
show a progressive increase m water oontent and 
therefore m one sense at least in liquidity rhese 
products of the meriatems are of course the cells 
which beoome differentiated tissue elements 

R RUGGLES CrATKS 

King <i College 

Strand W C 2 


To answer Prof Gatos fully would icquire a philo 
sophical treatise for which I am sure no loom could 
be found in Natub» I shall endeav ur to doal with 
his pnnrij al f omts as briefly as I can 

Prof Gates ussorts that Dm st h assumed an enteleohy 
because the far is of development i ul 1 be explained 
by no mechanical hypothesis so far p it forward, 
but that the enteleohy explained nothmg and 
was unscientific These are serious accusations 
to bring against a biologist of the eminence of 
Prof Dneech Prof C ate as statement of Dnesoh s 
argument is mcorroct What Dnescli said was that 
no paanble mechanical hypothesis would explain 
development for all such hypotheses in tho last 
resort resolve themselves into the assumption of a 
fixed constellation of parts —or as I would put it 
the juxtaposition in a fixed order of unlike molecules 
Science is only organised commtn sense and if 
Dnesoh was driven to this conclusion by nvincing 
logic it is eminently scientific on hw part to say so 
Aa to the entelochy explaining nothing Prof Oates 
should remember that cul explanation is comparison — 
the ranging of less known with the bettor known 
Prof Gates does not believe that he himself is a mere 
mechanism, if he were ho could not carry out 
scientific reasoning He kniws that he possesses a 
personality which regulates his bodily mechanism— 
and what Dnesoh s conclusion amounts to is that a 
rudimentary element of the same general nature 
exists m evory organism An eminently ooramon 
sense conclusion < For as has been well said, the 
man who main tains that his brother or his oat is a 
mere mechanism, is either a fool or a physiologist 
Prof Gates agrees with me that nuclei are equi 
potential and that the nuclei control or organise ’ 
the cytoplasm and these considerations, he thinks, 
afford a moohamoal explanation of development 
On this point I shall only remark that it was precisely 
these considerations which led Dnesoh to bis vitahsno 
hypothesis I reoommend Prof Gates to re road 
carefully The Science and Philosophy of the Organ 
ism The fact is that all so called moohamoal 
hypotheses of development surreptitiously introduce 
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vitalutao links into the chain of argument, but 
endeavour to oover them up by inventing technical 
names for than 

Prof Oates admits that the cambium of the higher 
plants is an equipotential system, but says that no 
botanist as yet has postulated the existenoe of an 
entelechy If Prof Oates will read Prof Bowers 
Bristol address to the British Association, he will 
encounter something suspiciously like the Dneschian 
entelechy 

I shall not follow Prof Oates in his attack on Von 
Uexkull’s ‘ Theoretisohe Biologie ”, but will refer him 
to my review of that book whioh appeared in Natubb 
m July 1929 1 Von Uexkull is one of our foremost 
comparative physiologists His destructive onti 
oism of the mechanistic position is, to my mind, 
unanswerable 

It is true, as Prof Oates says, that Johannsen 
invented the word gene but he lived to 1 egret it, 
and his repudiation of it is contained in Hereditas, 
vol 4 (1023), p 133, to which I refer Prof Gates 

Prof Oates invites me to consider whether the 
conception of the chromosomes ns composed of genes ’ 
which arc auto catalysts ’ does not afford the oxplana 
tion of development of which I am in search The 
‘ orderly arrangement of genes ” is a figment of the 
imagination, as Durkon has remarked, no one has 
ever seen genes m a chromosome which always 
apjiears when examined fresh to be a homogeneous rod 
of glutinous material But if Prof Gates were a 
zoologist instead of being a botanist, ho would know 
that the assumption that genes ’ have anything to 
do with evolution leads to lesults, as in the case of 
Drosophila, that can only be described as farcical, 
and this assumption is repudiated by all those really 
conversant with the evidence for evolution 

The term autocatalysis is a piece of bluff invented 
by the late Prof Loeb to covor up a hole in the 
argument in his book. The Mechanics of Living 
Matter ’ If we turn to the lato Prof Bayliss’a book 
on enzyme action—and he is our foremost authority — 
we find a catalyst defined as something which causes 
a chemical action normally proceeding slowly to 
prooeed auickly All known chemical actions are 
inhibited by the accumulation of the products of the 
reaction An ‘ autooatalytic ’ reaction, in which the 
products of tho reaction accelerated it, must surely 
be a vitalistic one I 

Prof Gates has kindly and sympathetic concern 
about my salvation' as an evolutionist Let me 
reassure him on this point, I am a thorough believer 
m evolution I admit that statements of both Dnesch 
and Uexkull give colour to his complaint that they 
repudiate evolution altogether It was part of the 
object of my review to show that the concept of 
entelechy could be further analysed, and that en 
tclechies could be brought into orderly relation to one 
another and fitted into a scheme of evolution 

E W MacBbibk 

' • A Philosophy of Biology Nitbki July 20 1020 


Absorption of Sound at Oblique Incidence. 

In the issue of Natub* for Sept 6, Dr P R Heyl 
directs attention to a disagreement between theoretical 
conclusions concerning the absorption of sound by 
porous bodies at oblique angles of incidence 

The theories to whioh he refers are those given by 
Sir Joseph Lannor 1 and myself * Dr Heyl states 
that “ For grazing incidence, Larmor finds that the 
absorption should be infinite, while Pans comes to 
the conclusion that it should be zero ” 

The disagreement is due to an unfortunate ' ap 
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( 1 ) 

U, +u t k oos l* 

where w, and it, are the particle velocities in the 
incident and reflected waves respectively, Jfc'/fc is the 
ratio of the wave length in the incident sound to 
the wave length in the pores, a is Hie proportion of the 
reflecting surface occupied by the pore openings, and 
i is the angle of incidence The * degree of stifling 
of the sound ’ (that is, the coefficient of absorption) 
is stated to be “ (u,* -u,*)/u,» or approximately 
(»!* — u,*)/J(Uj +u,)* ” (an obvious misprint whioh 
occurs m the original paper is corrected) This leads 
to an absorption coefficient (k /k) 4a/oos i whioh in 
creases with obliquity and tends to become infinite at 
grazing incidence—a result which is manifestly wrong, 
since for physical reasons the coefficient cannot in 
any circumstances be greater than unity The source 
of trouble is in the approximation From the equation 
(I) quoted above we nave 

u, cos i - (I n'lk)a 

«, cos i +(k /k)a* w 

whence, without approximation, the absorption oo 


(3) 


4(k'lk)a post 
(cos . + {k /i)e}** 
whioh tends to zero as grazing incidence is approached 
It is clear from (3) that the so called approximation 
consists in neglecting (k'/k)* in comparison with oos » 
for all values of ■ between 0 and r/2 

It appears therefore that when no approximation is 
made, Sir Joseph Larmor 1 results are m agreement 
with those given m my paper of 1027 In faot the 
equation (1) which expresses the relation between the 
amplitudes of the incident and reflected waves has 
precisely the form of my equation 4 (3 4) doduced by 
the aid of ‘ acoustical admittance ’ 

It may be observed that (k'/k)a =uftplap) where m 
is the component of particle velocity normal to the 
reflecting surface, p is tho pressure at this surface, o 
is the velocity of sound m air, and p is the density of 
air This follows at onoe from equations on p 234 
of Sir Joseph Larmor's paper * Hence (Jfc jk)a. -u/V 
where V is the particle velocity m a plane progressive 
wave m which tho pressure w p The possible valufis 
of (*'/*> therefore lie in the range zero to unity, that 
is, in the same range as the values of oos < Thus, 
from (2) we see that there are always values of i for 
which a. is negligible compared with u„ and for every 
\ alue of (k /*)a there is a valuo of t for which u, 
vanishes and the incident sound is totally absorbed * 
The argument applies only to the ideal ease when k' 
is real For actual materials k‘ is expected to be 
complex, and then, as shown elsewhere, the absorption 
should be a maximum for some particular angle of 
incidence E T Paris 

bhortlands, Kent, Nov 10 
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Glucose and the Structure of the Cycloses. 

Thx oyclohexanols C.Hj, .(OH), and their methyl 
derivatives are of considerable interest from the point 
of view of biochemistry It has been known for some 
tune that these substances can, according to theory, 
exist m a great number of isomeno forms 1 The 
following table shows the number of possible isomers 
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tor various values of n, on the assumption of a plane 
ring structure for the cyclohexane ntmons 

Tabu I 


CYCLOHnXAHOL ISOMXBS (PLANS BlNO) 


• 

Substitution 

Active (In pain) 

Inactive 

Total* 

1 

1 

0 

1 

l 

2 

1| 

2 

1 

3 


If 

2 

1 

3 


14 

0 

2 

2 8 

3 

133 

2 

2 

4 


1 34(126) 

8 

0 

8 


186 

0 

2 

2 14 

4 

1234 

8 

2 

10 


1360 

4 

4 

8 


1840 

4 

3 

7 26 

0 

1 2346 

12 

4 

16 10 

0 

123466 

2 

7 

9 9 


The natural occurrence of the oycloeee is summarised 
as follows 1 hare are two inactive cyolohexanhexols, 
♦ inositol and scyllitol, which are definitely known to 
oocur The monomethyl % moeitols, bomeeitol, my 
tilitol,* and sequoyitol, 1 and two dimethyl derivatives 
are also recorded The two active moeitols as such 
have been reported only m the racemic form in the 
berries of the mistletoe, but their methyl derivatives, 
quebraohitol and pimtol, are of more general occur 
renoe 

Ihe dextrorotatory pentol known as d queroitol has 
been obtained from several sources and its Uevorota 
tory diastereomer has been found m the leaves of 
Qymnema tylvestre One active tetrol, betitol, the 
constitution of which has not yet been discussed, is 
reported to oocur in the BUgar beet 

While it cannot be said that the search for oyoloeea 
has been exhaustive, very considerable work has been 
done which would lead to their disoovery 4 It is 
therefore not unreasonable to suppose that at least 
a majority of the naturally occurring oyoloeea have 
been discovered It remains then to explain the 
discrepancy between the seven known oyoloeea with 
four or more hydroxyl groups and the fifty which are 
theoretically possible 

In view of the widespread occurrence of these 
substances m Nature, one is tempted to look for some 
common function or property which will limit the 
number of oyoloeee which can oocur Without con 
stdermg its plausibility, let us assume that m Nature 
the cyolosea and their methyl derivatives havo their 
origin in glucose, or at least are chemically closely 
connected with some subatanoe which oontains m 
its structure the configuration * 


OH H OH OH 

I I I I 

XYZC—C-C-C-C—CUVW 


Let us now determine which of the theoretical 
uomsra of fable I can give rise to the gluooee oon 
figuration In Table II the number of isomers which 
satisfy this condition is compared with the number 
actually found m Nature Of oourse, the monol, diols, 

otifeMstonsorwSthtS•JgnoltS*srthltr TbntormSs 

No 3188, Vol 126] 


tnola, the 1 3 0 0 twtrols, and the 1 3 4 0 retro Is cannot 
oontarn the required arrangement of hydroxyls 

Tabus II 


t These ire not antipodes to that two model* are represented 


We see from this table that of the fourteen oyoloeee 
required by the present theory, seven have been found 
This agreement is surprisingly good when we remember 
that no account has been taken of the possible effect 
of the end groups in the formation of the ring Any 
further condition can only reduce the number of 
isomers, so that the data m Table II correspond to 
the maximum number of isomers consistent with the 
present assumption 

I am aware that the assumption of a puckered ring 
or a ring of any lower symmetry leads to a considerable 
increase m the number of possible isomers Any 
criticism on this account is, however equally well 
a criticism of most of the results of stereochemistry, 
and therefore need not be taken into account until 
circumstances warrant a more general view of the 
whole subject 

Of course, the theory that t inositol is olosely related 
physiologically to gluooee is by no means new 4 It 
provides an explanation of the association of glycosuria 
and mosituna in both pathological and experimental 
polyunas Needham * has shown that inositol is 
synthesised in the embryonic development of the 
chick, and that m this case the maximum of the 
inositol-tame curve oan be nearly doubled by the 
injection of gluooee at the beginning of the develop 
ment Needham 4 has also shown that the dogfish 
embryo synthesises scyllitol m a similar manner, 
although the effect of glucose still remains to be 
investigated 

It is important to note here that the present 
assumption is in agreement with the structure arrived 
at for t inositol by 8 and T Poetemak » 

A L P ATTK ASON 

Rockefeller Institute for Medical Research, 

New York City, Oct 10 
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A Relation between the Radial Velocities of Spiral 
NebuUe and the Velocity of Dissolution of Matter 
Ltr a letter in Natueb of Nov S, p 722, Prof A 
Haas proposes to relate the rate of expansion of the 
universe to the rate of ‘ disintegration ' of matter by 
using Einstein s formula, 

M “Jll (gravitational units) , 
and taking derivatives with respect to the tin 

» l2 


( 1 ) 
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Apart from the foot that this would give a negative 
velocity, that is, a contraction, the method itself 
seems to be illegitimate Equation (1) is derived on 
the explicit assumption that S is not a function of t 
When jR is a function of t, (1) must be replaced by 

©* + 1 “ iJi,X+ S (2> 

where X is Einstein’s oosmical constant 1 From (2) 
end related equations Eddington * has shown that 
Einstein’s universe is unstable, so that when once 
disturbed it will expand or contract even if the total 
mass remains constant He has further shown that 
if the initial disturbance were a conversion of matter 
into radiation it would actually start a contraction 

Prof Haas does not state whether he is considering 
the proper mass or the relative mass The latter does 
not change when matter is converted into radiation 
If the proper mass is to be understood, a relation of 
his proposed type might hold good, apparently, only 
if X were to vary m a suitable manner with the total 
amount of matter present I am not aware that such 
a possibility has ever been suggested 

W H McCbka 

Mathematical Department, 

University of Edinburgh, 

Nov 10 

* tenultra Awnalu Or la torOU ,'icimtrflfUt dt BruxtOal 47 A p 49 
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A Haas deduces the equation 

V = 1 1 xlO -M, 

where v represents ‘ eosmical velocity ’ and M the 
mass of the umveise 1 Taking M «= 1 8 x 10*’ gm 
he obtains v =2000 km per second and then says 
“ This value agrees well with the magnitude of the 
velocity with which the farthest spiral nebulae appear 
to recede from us 

As against this, I find that acoordmg to more recent 
investigations the mass of the universe is considerably 
less than 1 8 * 10*» gm According to A 8 Eddington* 
we may assume that M = 2 3 x 10** gm If we insert 
this value we obtain only v =28 km per second 

In the near future the Zeitechnft fur Phyexk will 
publish my paper “ Eimge Folgerungen aus den 
neuesten Ansionten von E C Stoner und von E A 
Milne uber das Innere der 8teme In that article, 
among other subjects, I deal with the problem of the 
dissolution of matter, but from a totally different 
point of view from that of A Haas 

Wilhelm Anderson 

Tartu Dor^iat (Estonia), 

> Arthur Hui Natdu MS, p 788, 1930 

1 A 8 Kddlngton Mon Mot Roy J* Sac 90, p 378 1080 


Evidence for Quadripole Radiation 
The S—yD transitions which occur m the alkali 
spectra are forbidden by tile ordinary selection rules 
for the azimuthal quantum number As they are still 
observable m absorption, the question arises whether 
they are due to the action of external electric fields and 
ore still a dipole radiation from a perturbed atom, 
or whether they are due to quadripole radiation 
Rubmowicz has calculated the Zeeman selection rules 
for quadripole radiation, they differ from the ordinary 
rules in that the change in the magnetic quantum 
number may have the values ± 2 m addition to the 
ordinary ones 0, x 1 The polarisation also is quite 
different 


I have observed the transverse Zeeman effect of 
the 4642 17 4641 68 potassium doublet, which is an 
S — t-D combination, and I have been able to show that 
its Zeeman pattern agrees with the predictions of 
Rubmowicz for quadripole radiation and not with 
those for dipole radiation This transition is thus 
shown to anse from quadripole radiation 
Details will be published elsewhere 

Emilio SxoRfe 

Istituto Fisico della R UmversitA, 

Roma, Nov 7 

The Carbohydrate Complex of Serum Proteins and 
the Clinical Determination of * Bound Sugar' In 
the Blood 

In connexion with the reference to my work 
(Rimington Bwch J , 28, 480) upon the isolation of 
a carbohydrate complex from blood serum proteins, 
made in an article in Nature of Nov 1 p 704, it 
may be of interest to state that I have now extended 
these obseivations, with the oonsequenoe that I have 
somewhat modified my earlier conclusions 

The complex obtained from the proteins of horses’ 
serum appears to be a tnsacchande structure (jKmsibly 
polymerised) and not a diaacchande as originally 
suspected This conclusion was announced to the 
Biochemical Society on May 17 of this year and is to 
be found in the Proceeding* of that Society published 
in Chemistry and Industry, May 28, 1030, p 440 
Each molecule of glucosamine is associated with 
two molecules of mannose, thus giving a substance 
with the empirical formula C t ,H^NO ]t and contain¬ 
ing 2 78 per cent nitrogen A similar tnsacchande 
complex, which appears to be identical with that 
already doeenbed, has also been isolated from the 
mixed serum proteins of ox blood All my prepara 
tions are optically maotivo 

It is of interest that the nitrogenous impurity which 
was found to be present m the substance onginally 
isolated proved to be histidine For its complete 
removal prolonged and vigorous hydrolysis is re¬ 
quired Since the carbon and hydrogen content of 
histidine differs little from that of the sugar which 
was being isolated the fact that its presence was un 
suspected is capable of explanation 

More recently I have attempted to piepare suffi 
went of the so called mucoid of blood serum to 
examine it for associated oarbohydrate material In 
view of Levene and Mon’s recent findings in the case 
of ovomuooid (J Biol Ohem , 84 , 49), it seems possible 
that this protein of the serum, also, may prove to 
be carbohydrate containing 

Finally, I should like to add that the discovery of 
those complexes in serum albumin and globulin affords 
a satisfactory explanation of some of the oontradie 
tory observations of various authors upon the ‘ bound 
sugar * of the blood Alkaline hydrolysis of the pro¬ 
teins loads to a non reducing complex which is also 
unattacked by enzymes, acid hydrolysis, on the other 
hand, yields reducing substances Both glucos¬ 
amine and mannose form an osazone identical with 

?lucosaeone, and suoh has frequently been isolated 
rom the hydrolysed protein fractions of serum, but it 
is incorrect to assume, as has frequently been done, 
that the protein sugar is thus proved to be glucose 
Certain quantitative discrepancies between the 
results of vanous authors can be similarly explained. 
Bierry and Rathery (G R de la Soc Biol , 88, 1890) 
give the figures for the protein sugar of hone plasma 
as about 0 IS per oent, Dieche (Btoch Z , 202, 74) 
finds it to be about 0 22 per oent The former authors 
deproteimsed their solutions with a mercuno nitrate 
reagent, which also precipitates ghioosamine, whilst 
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Disohe's figure w«i arrived at when using phospho 
tungstic acid as the protein precipitant 

Tne' bound sugar ’ of the (flood may have a physio 
logical significance (Olassmann, Zext phynol Chem , 
150,10, and 158,113) 

A further communication on this subject will be 
published shortly Claude Riminotoh 

Biochemical Department, 

Wool Industries Research Association, 

Heading!ey, Leeds, Nov 4 


Natural Selection Intensity as a Function of 
Mortality Rate. 

In N A tube of May 31, Prof Salisbury points out 
that most of the mortality among higher plants 
occurs at the seedling stage, and concludes that 
natural selection is mainly confined to this stage 
I believe, however, that this apparently obvious oon 
elusion is fallacious, for the following reason 

Consider two pure lines A and B originally present 
in equal numbers, and with a common measurable 
oharaoter, normally distributed aooordmg to Gauss a 
law in each group Let tho standard deviations of the 
oharaoter be equal m each group, but its mean value 
in group A slightly larger than that m group B 
Johansson’s beans furnish examples of this type of 
distribution Now let selection act so as to kill off 
all individuals in which the character falls below a 
certain valuo I think that this type of artificial 
selection furnishes a fair parallel to natural selection, 
in which ohanoe oommonly playB a larger part than 
heritable differences Let x be the proportion of 
individuals eliminated to survivors, and 1 +y the 
proportion of A to B among the survivors, so that x 
measures tho intensity of competition, y that of 
selection 

Then when x is small y is roughly proportional 
to it Thus when * increases from 10 « to 10 *, y 
increases 200 times But when x is large y becomes 
proportional to ■s/log x In consequence y only 
increases 9 times when * increases from 1 to 10 1 *, 
and is only doubled when * increases from 1 to 1800 
In other words, when more than 60 per oent of the 
population is eliminated by natural selection, tho 
additional number eliminated makes little difference 
to the intensity of selection The theory, which I 
hope to publish shortly, has been extended to oover 
oases where the standard deviations differ, and also 
where populations oonsist of many genotypes In 
general y changes its sign with x, but when x is large 
y never increases more rapidly than log x 

Careful mathematical analysis seems to disclose 
the extraordinary subtlety of the natural selection 
principle, and merely verbal arguments concerning 
it are likely to conoeal serious fallacies 

J B 8 Haldane 
John Innes Horticultural Institution, 

Merton Park, London, b W 19, 

Nov 1 


The Exit of Lelthmmala tntmatum from the 
Proboscis of Phlebotomu* poratclotu*. 

Sandflies, P permciome, infected with Leish 
mama infantum on a hamster, were allowed to feed 
on a solution of oitrate by Hertig s method This 
method consists of inserting the biting apparatus of 
living sandflies into a capillary m suon a way that 
the mouth parts go through all the movements of 
piercing In some species these movements in the 
Hertig apparatus are followed by aotivity of the 
No 3188, Vol 128] 


pumping apparatus of the buocal cavity and pharynx 
which results m the ingestion of fluid In the case of 
P pemicxoeue, the mouth parts go through all the 
actions of piercing, but the insects seldom ingest fluid 
m the Hertig apparatus 

Fifteen sandflies from five to thirteen days after 
the infecting feed were placed m the Hertig apparatus 
After an interval of one to three minutes, the sandflies 
were removed and the fluid in the capillary was 
examined In six oases (9 10 days after the infecting 
feed) the fluid was found to contain flagellates The 
number of flagellates found varied from one to 
hundreds, but in all oases the number recovered from 
the biting parts was veiy small as compared to the 
enormous numbers afterwards tound m the dissected 
sandflies In contrast to the flagellates from the mid 
gut and oesophagus, which are very active, those 
rooovorod from tho biting parts are sluggish and many 
of them quite motionless 

The above observations prove that L infantum can 
leave the biting parts of P permevoeue during the act 
of biting and enter a new host m the absence of any 
active interference on the part of the latter We 
suggest that this aooounts for the mam peculiarity 
of Mediterranean kala asar, that is, its relative 
frequency m infants less than twelve months of age 
S Adler 
O Theodob 

Kala azar Commission of the Royal Society 
and Hebrew University of Jerusalem 


Elements present In Animal Tissues 

In a letter published in Naturf of Nov 15, Mr. 
A Chasten Chapman announces the interesting dis 
covery of antimony in an animal He refers also to 
the known presence of vanadium and arsenic in 
ceitain animal tissues We purposely omitted from 
our letter to Naturf of Nov 1 reference to a number 
of other elements which have previously been re¬ 
corded as occurring in animal tissues but which have 
not up to the present boon dotoctod in our work, for 
reasons already given by one of us 1 They are the 
following Aluminium, ano, boron and silicon, from 
numerous animals , gold in mammals 1 , titanium in 
an asoidian * , bismuth * and tin 4 in human organa , 
vanadium, not only in ascidians, but also in a nolo 
thunan* In addition, Dr J Needham has directed 
o ur attention to records of molybdenum 7 and uranium * 
m hens eggs H Munro Fox 

Hugh Raxagk 

Nov 25 
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English Equivalents of Blgeafunktha and 
Blgenwert 

Mr C N Hinshklwood suggests m Nature of 
Oot 18, p 604 that the English equivalents of 
eigenfunletxon and ngenwert should be proper function 
and proper value Having shown how to develop the 
functions used by bchrOdinger (see, for example, my 
paper in the Phil Mag , vol 6, July 1928), may I 
again suggest from the nature of the Heaviside 
operator method disclosed that the terms to employ 
are parametrale and parametral functions 

A Press 

New York, Nov 3 
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Intense Magnetic Fields and Low Temperature Research.* 
By Sir Eraser Ruthbefobd, OM.FBS 


"JTXPERIENCE has shown that the encourage 
-Ei ment of research by minor grants for special 
apparatus and material is in reasonable measure 
provided for by the Government grant to the Royal 
Society, supplemented from the Society’s own 
research funds The grants to individual inveeti 
gators from such sources are usually small but 
suffice to assist materially important researches of 
a limited soope The situation, however, is very 
different when we consider large scale inveetiga 
toons of a pioneering character, which may require 
considerable financial support extending over a 
period of years m order to provide the necessary 
apparatus and technical assistance to bring the 
investigation to a definite conclusion Few of our 
universities or other scientific institutions are 
sufficiently well endowed to support large scale 
researches of this kind, even when the research 
appears of marked promise and when the idea and 
the man are forthcoming In considering the best 
method of utilising the balanoe of the Society’s 
present resources, we Council of the Royal Society 
has decided that it can best help the advance 
of science by assisting major researches of this 
character, and, after careful consideration, was 1 m 
pressed with the fundamental importance of the 
researches at present being earned on by Dr P 
Kapitxa, at Cambndge, and the need for continuing 
this work on a more permanent basis 

It may be helpful at this stage to give a brief 
history of the origin and development of the work 
on whioh Dr Kapit/a has been engaged for the 

r eight years Trained as an electrical engineer, 
Kapitsa was lecturer m physics in the Petro 

r d Polytechmcal Institute from 1918 until 1921 
1921 he came to England and commenced 
research work in the Cavendish Laboratory, Cam 
bridge In 1922 be began experiments to test the 
possibility of obtaining intense magnetic fields by 
sending very strong currents through a coil for suoh 
a short interval that the heating effect m the ooil 
is restricted to a permissible value With the 
assistance of a grant from the Department of 
Scientific and Industrial Research, special accumu 
lators were constructed to give the necessary in 
tense currents for a short interval of about 060 
In this way fields up to 200 000 gauss were ob 
tamed, and it was found practicable to carry out 
experiments by this method, for example, on the 
Zeeman effect and on the defleotoon of « partioles 
In order to carry these experiments still further, 
it was necessary to have a method of obtaining 
currents still larger and more under control For 
thus purpose, a generator of special design was 
constructed which gives, on short circuit, a current 
of about 70,000 amperes The heavy current from 
the generator is passed for about one hundredth 
of a second through a coil and is then broken by 
means of a specially designed automatic break 
The Department of Scientific and Industrial 
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Research gave a very substantial grant for the 
construction of this apparatus, while Sir William 
Pope kindly provided a temporary laboratory to 
install the plant and to carry out the experiments 
In 1926 the laboratory was opened formally by 
the late Lord Balfour, then Lord President of the 
Council, who had throughout taken an active 
interest in promoting these large scale experiments 
This pioneering investigation, whioh was oamed 
out in connexion with the Cavendish Laboratory, 
was. only made possible by the generous and bold 
support of the Department of Scientific and In 
dnstnal Research, which, up to the present, has 
defrayed the oomplete cost of the apparatus and 
of the subsequent investigations 

One of the chief difficulties in these experiments 
has been to construct a coil strong enough to with 
stand the enormous disrupting forces which arise 
when a large current is passed through it A 
number of coils have been constructed which give 
magnetic fields of between 300,000 and 400,000 
gauss over a volume of about 3 o c There appears 
to be no inherent difficulty why fields of the order 
of 1 million gauss should not be obtained when 
called for by this method As the current through 
the ooil only lasts for about 1 boo , oscillograph 
methods are used to determine the strength of the 
current and magnetic field and to follow the 
changes in the properties of the material under 
investigation There is no special difficulty m 
conducting experiments with these momentary 
fields In fact, a single photograph, obtained m 
sec , may give a oomplete quantitative record of 
the magnetic effects produoed m a material over 
a wide range of magnetic field 

The application of these new methods of pro 
duoing intense magnetic fields opens up a wide 
field of research where all magnetio properties oan 
be examined in fields ten to thirty tomes greater 
than those hitherto available by the use of electro 
magnets 

As soon as the apparatus was m working order, 
experiments were begun to investigate the change 
of resistance of ciyatals of bismuth m these in 
tense magnetio fields from atmospheno tempera 
ture to tbit of liquid an- This was followed by 
an extensive investigation of the behaviour of a 
large number of metals under corresponding con 
ditiona In general, it was found that the change 
of resistance was at first approximately proportional 
to the square of the magnetio field, but above a 
oertain cntioal field, which varied from metal to 
metal, the change of resistance tended to become 
linear On the basis of these new results, Dr 
Kapitxa has suggested a new way of looking at the 
phenomena whioh underlie the eleotnoal nonduo 
tmty of metals and its variation with temperature 
Preliminary experiments have also been made on 
the action of these strong fields on the para¬ 
magnetism and diamagnetism of oertain substances, 
whue a new and sensitive apparatus has been con¬ 
structed to study magnetostriction effects An 
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aooount of the apparatus and the experimental 
methods, together with the results of some of these 
investigations, has beenpubliahedby Dr Kapitsa m 
the Proceeding* of the Royal Society 

Magnetic phenomena are shown in their simplest 
form at very low temperatures when the complies 
tiona due to the motion of the atoms and molecules 
are laigelv avoided In order to obtain tempera 
tures still lower than that of liquid air, a liquid hydro 
gen plant has been installed during the present year, 
and is now m working order Pielmnnarv arrange 
ments have been made to install a liquid helium 
plant when this is required for the investigations 

The grant given by the Department of Scientific 
and Industrial Research for carrying out these 
researches expires in a few years, while the labora¬ 
tory temporarily lent for the purpose of these 
experiments is now required by the Chemical 
Department of the University The Department 
of Scientific and Industrial Research by its broad 
minded and far seeing action, has done a great 
service to science m thus supporting, thiough their 
initial stages, investigations having no obvious or 
immediate application in practice or industry 
Their support for an indefinite period, however, 
could scarcely be part of the Department s policy 
On the other hand it appeared to the Council of 
the Royal Society that investigations of this kind, 
m which new fields of knowledge are being opened up 
by new methods, had a peculiarly strong claim for 
support from those funds which the Society was 
holding ready for the furtherance of fundamental 
researches m pure science 

The Council of the Royal Society, in addition 
to appointing Dr Kapitza to a Messel professorship 
has therefore agreed to offer the University of 
Cambridge the sum of £15,000 for the building of 
a suitable laboratory within the next three years, 
provided the University was prepared to offer an 
appropriate site and to defray the running expenses 
of the new laboratory If the University of Cam 
bridge concurs with these proposals, the Royal 
Society will thus have been instrumental in found 
mg a new and up to date laboratory, primarily 
designed for carrying out researches m intense 
magnetic fields, but at the same time providing 
the essentials of a modem cryogemo laboratory for 
the study of magnetic and other effects at the lowest 
attainable temperatures 

The name of the new laboratory at Cambridge 
has not yet been settled, but it would be appropriate 
if it indicated the connexion with the Royal Society 
and with the late Dr Ludwig Mond, whose bequest 
furnished the income from which the oost of the 
laboratory will be defrayed It should be noted 
that among the purposes indicated m the will of 
Dr Mond for the use of his bequest was ‘ erecting 
new laboratories ” 

It will be remembered that, thirty years ago, Great 
Britain was preeminent in the study of effects 
produced on matter by the low temperature pro 
auoed with the aid of liquid hydrogen It will be 
recalled that the late Sir James Dewar, with the 
teohmoal assistance of Mr Lennox, first produoed 
liquid hydrogen in quantity m the laboratories of 
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the Royal Institution in 1898 and in 1899 the first 
solid hydrogen was obtained It was so early as 1893 
that Dewar devised the vaouum flask wnioh has 
proved to bo of such fundamental importance in 
the technique of low temperatures and has so 
greatly simplified the handling of liquid gases It 
is of interest to note that it was decided in 1902 
to construct a liquid hydrogen plant, of capacity 
of about five litres of liquid hydrogen per hour, as 
a British Government exhibit to the St Louis 
Exposition m 1904 This plant was placed m the 
competent hands of Mr (now Sir) Joseph Petavel, 
and I well remember the interest of his demonstra 
turns of the properties of liquid hydrogen at that 
Exhibition Some tune later a small liquid 
hydrogen plant was installed by Dr M W Travers, 
in the laboratory of the late Sir William Ramsay at 
University College London 

In the meantime, an efficient cryogemo laboratory 
had been established at Leyden, under the direction 
of the late Prof Kamerhngh Onnes His sucoeas 
in liquefying helium and also the wide range and 
importance of the investigations earned out on the 
effects of low temper itures on the properties of 
matter are well known It was only a few years 
ago that Prof W H Keesom who followed Onnes 
in the charge of this laboiatory was successful in 
producing solid helium 

A few years ago owing to the energy and 
enthusiasm of Prof J C McLennan liquid hydro 
gen and helium plants were installed m the Umver 
sity of Toronto, and have proved their utility in a 
number of important researches In recent years 
modern equipment for the liquefaction of hydrogen 
and helium has been installed in the Reichsanstalt, 
Berlin bv Dr W Meissner and very valuable 
results have been already obtained Dr Franz 
Simon, of the University of Berlin obtains the 
temperature of liquid helium by an ingenious 
motnod involving the use of liquid hydrogen and 
the absorption of helium gas by charcoal 

I am sure it will be gratifying to the Society to 
know that we may soon expect to have an up to 
date cryogemo laboratory on a small scale in Great 
Britain I believe that it is in helping such import¬ 
ant schemes of research that the Society can best 
utilise any research funds which it already possesses 
or whioh may become available in the near future 
It not infrequently happens that a promising line 
of research or the development of a new method 
may be held up or abandoned because of the 
difficulty of obtaining adequate financial support 
In some important directions, advanoe can Only 
be made with the help of teohmoal assistance m 
the construction and use of special apparatus, m 
some oases on an almost engineering scale 

It is by the enoouragement and support of such 
major researches, especially m their initial stages, 
that the Society can be of great service m helping the 
advanoe of fundamental soienoe m Great Britain 
Along such general lines, it is not difficult to 
foresee that the Society will exert an ever-increas¬ 
ing influence on the progress of soienoe and thus 
promote still further the original intentions of its 
founders 
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Scientific Research and the 
rpHE Imperial Conference of 1026 was du- 
-L tingpiahed by the lofty conceptions of the part 
which scientific research should take in the develop¬ 
ment of the British Commonwealth of Nations 
Though it had been generally anticipated that 
economic questions would be the main issues at the 
Imperial Conference of 1930, many scientific workers 
and others who recognise the importance of science 
in economic affairs have been disappointed in what 
they consider the inadequate attention given to 
scientific research at this Conference Fortunately, 
much more has been accomplished than has been 
reported m the pubho Press, and it is important 
that this fact should be realised and appreciated 

The two sections of the Conference most closely 
concerned with scientific matters were the Research 
Committee and the conference on standardisation, 
and it is noteworthy that the committee under 
Lord Parmoor provided the first occasion on which 
the responsible heads of the national industrial 
research bodies within the British Commonwealth 
of Nations met in a body to discuss their prob 
lems individually and collectively Thus were 
met togethor Dr F E Smith (Great Britain), 
Dr H M Tory (Canada), Dr A C D Rivett 
(Australia), Dr E Marsden (New Zealand), Dr 
P J du Toit (South Africa), Mr J Dulanty (Irish 
Free State), and Sir E H Pascoe (Director, 
Geological Survey of India), in addition to repre 
sentatives from the British Ministry of Agncul 
ture and Fisheries, Empire Marketing Board, and 
Imperial Institute 

Taking into account the existence of vigorous 
and well organised national research bodies m 
Great Britain and the Dominions, it was not to 
be expected that tho Research Committee would 
rcoommond the creation of still more formB of 
organisation Its mam task was to examine broadly 
the Imperial aspects of existing programmes of 
research, machinery for administration and con 
sultation, training of research workers, and other 
questions, and to decide what further action could 
be taken to stimulate progress on the foundations 
laid down in previous Conferences and by direct 
communications 

In times of economic difficulty, efforts are made 
to lop off what are considered to he the less useful 
branches of activity, and Governments as well as 
commercial eonoems are apt to regard research 
activities in this light It was well, therefore, that 
the Research Committee, as one of its first recom 
mendations, pointed out that the present severe 
economic depression should be regarded as a reason 
not for curtailment but for expansion of expendi¬ 
ture on research In this connexion, it is only 
necessary to cite the valuable work m Australia 
on the ftfluonoe of a supplementary protein diet 
in wool production, and m New Zealand on 
grassland problems, to realise the progress being 
made under the aegis of the respective national 
research bodies on problems of direct economic 
importance 

Jjfioultural research occupies a major position 
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Imperial Conference, 1930 . 
m the programmes of research in the Dominions, 
and it was natural that the committee should con¬ 
sider the results of the Imperial Agricultural 
Research Conference of 1927 and the work of the 
Imperial Agricultural Bureaux which were an 
outcome of that Conference Both the details of 
the work being earned out by the bureaux and the 
manner of their establishment—finanoed from a 
common Empire fund and controlled by a council 
of nominees of the Governments of the British 
Commonwealth—were oommended by the Research 
Committee Following somewhat along the lines 
of the Imperial Institutes of Entomology and 
Mycology, these new bureaux deal with soils, 
animal nutntion, animal health, ammal genetics, 
herbage and other farm crops, plant genetios, fruit 
production, and agricultural parasitology, and are 
gradually being recognised by research workers as 
trustworthy sources of information on the research 
aspects of the scienoes concerned 

The research grants policy of the Empire 
Marketing Board was of special interest, sinoe the 
Board is perhaps m tho best position to draw 
together those interested m problems affecting the 
British Commonwealth as a whole, and to facilitate 
researches into these common problems by team 
work between two or more Dominions Another 
phase of 00 operative investigation which concerned 
the committee was the possibility of an interchange 
between the national research organisations of 
schemes of research, showing particularly the 
objectives and location of work of different lines 
of investigation By this means, it is hoped that 
any unnecessary duplication will be roduoed, and 
that economy of effort may be effected by definite 
collaboration in problems of mutual interest This 
tendency to explore the possibilities of inter- 
Dominion action was clearly shown m relation to 
projects for investigation into the mineral resources 
and wool production of the Empire In both oases/ 
the benefit of a common line of action was realised 
and steps were taken to define tho objectives and 
general procedure 

While in Great Britain, the directors of the 
Dominion research organisations visited many of 
the laboratories of industrial research associations 
and made a careful examination of the work of the 
Department of Scientific and Industrial Research 
on such subjects as fuel, preservation and transport 
of food, building, radio, river pollution, and the 
national laboratories for physical and chemical 
research at Teddmgton The discussion in com¬ 
mittee of research on these subjects was in many 
oases assisted by the presence of the directors of 
the laboratories concerned, and it was clear that 
the interchange of ideas by personal contact was 
likely to be reflected in the programmes of research 
both m Great Britain and in the Dominions 
The deliberations on scientific research at the 
Imperial Conference of 1930 may indeed be summed 
up as a consolidation ol the more spectacular 
achievements of the Conference of 1926 

Sinoe moet of the Dominion research organisations 
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are olosely oonoemed with the movement for m 
dnstnal standardisation and simplification m their 
respective countries the overseas delegates on 
research matters also attended the conference on 
standardisation This conference dealt with the 
two mam questions of fundamental standards and 
industrial standardisation 
The deliberations on fundamental standards of 
mass length etc had as an objective the securing 
of uniform fundamental standards within the 
British Commonwealth of Nations, and it is pleasing 
to observe that a considerable measure of progress 
has been made towards this objective Hitherto 
no guide to common procedure has been available 
and there has been a tendency among the nations 
of the British Commonwealth for minute but serious 
errors -to arise through lack of regular intercom 
panson of local standards suoh as the pound yard 
ohm volt etc The conference however after 
recommending that there should be uniformity 
between the standards for all units of measurement 
of common use m the British Commonwealth of 
Nations clearly indicated the procedure by which 
that uniformity may be established and maintained 
Briefly this involves a periodic revenfication of the 


Dominion reference standards for each primary 
unit with the corresponding standards in Great 
Britain 

The position of industrial standardisation within 
the British f ommonwealth was a much more m 
volved question than that of fundamental standards, 
since the issues at stake arc closely related to the 
complex economic and political affairs of the 
Commonwealth 

At this the first Imperial Conference on the 
subject the oral exchange of views was valuable 
m showing the present ptsition of industrial 
standardisation in each part of the Commonwealth 
and the directions m which the movement was 
spreading Though considerable attention was 
given to such questions as uniformity of industrial 
specifications within the Commonwealth consulta 
tion and modification of draft specifications ad 
herence to standards and the relation of Govern 
ments to the local standardisation authorities it 
must bo admitted that there is a great deal still 
to be done if the subtle but potentially great force 
of industrial standardisation and simplification is 
to exert its maximum influc neo on Imperial trade 
development® A S I 


Obituary 


Mr Emile Gabcke 

EMILE GARCKE one of the pionocrs of 
the electrical industry died on Nov 14 at the 
age of seventy four years He was bom m Germany 
in 1866 and came to England when he was very 
oung He became naturalised in 1880 In 1883 
e was appointed secretary to the Brush Engineer 
mg Go and four years later became the managing 
director He was specially interested in the con 
traental export trade of the company In 1900 ho 
began to Btudy the question of industrial co 
partnership and in 1926 he initiated the oo paitner 
ship scheme of the Brush Co which is opeiating 
very successfully He was chairman of the council 
of the Industrial Co partnership Association 
Mr Garcke founded the electrical section of the 
London Chamber of Commerce and became its 
chairman He is perhaps best known m con 
nexion with the work he did as a director of the 
British Elcctno Traction Co which owns electric 
tramway systems all over the country He founded 
and became chairman of the Tramways and Light 
Railways Association His commercial interests 
were very widely spread and his life was a very 
busy one as he was prominently associated with 
the legislation finanoe promotion and organise 
tion of many electrical undertakings He was a 
member of the Institution of Electrical Engineers 
for more than forty years and reoently presented a 
very interesting portrait of Andrd Mane Amp&re 
to the Institution He was also a fellow of the 
Royal Statistical Society and was a member of 
the Institute of Actuaries In 1806 he founded 
Garokes Manual of Electnoal Undertakings , 
which was an immediate success He was chairman 
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of the Mtctncal Press Ltd which publishes 
several technical journals 

In pnvate life Mr Garcke was of a loval le and 
retinng nature He was intensely interested in 
philosophy and loved nothing better tbva to dis 
cuss it with his fi lends In 1029 he published a 
book which he called Individual Understanding 
a 1 ayman s Approach to Prat tical Philosophy 
In this he discusses the whole philosophy t f life He 
is not afraid to lay his inmost thoughts bare when 
he thinks that by so doing he will help others 
In his opimon the waste of material and mental 
energy by the hum vn race due to a 1 vek of mutual 
confidence sympathy and vt racity is lamentable 
He strongly believed that Nature is not against 
us but is on our si Ic m beneficent partnership 
I or oveiy man the outstanding problem is to make 
the best use of his limited freedom of choice He 
leaves a widow and one son Mr Sidney Garoke 
who is a well known company director 

Ws regret to announce the following deaths 
Prof C Eykman i rofeeeor of t ygiene m the Umver 
sity of Utrecht who sharod the Nobei Prise for medicine 
for 1020 with Sir F Gowlan 1 Hopkins for disoovenes 
in connexion with vitamins aged seventy two yean 
Dr Nathaniel O Howard forest pathologist of 
the U S Department of Agriculture stationed at 
Brown University who was known for his studies 
of the fungous diseases of forest and woody oma 
mental plants on Sept 14 aged fifty yean 

Prof C E Moes professor of botany in the Um 
vemty of the Witwatersrand Johannesburg on 
Nov 11 aged fifty eight yean 

Capt O Sverdrup oommander of the From and 
a well known arctic explorer on Nov 26 , aged 
seventy six yean 
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News and Views. 


Admirable sentiments were expressed by (he Prime 
Minister when proposing the toast of ‘The Royal 
Society' at the anniversary dinner on Monday last 
Readers of Natom must be familiar with, and possibly 
weary of, our continual insistence upon the use of 
scientific knowledge in the service of the State and 
of scientific method m administration It is en 
oouraging, therefore, to find Mr Ramsay MacDonald 
expressing himself in entire sympathy with the view 
that public administration without soience may be little 
more than a oolleotion of words and phrases which 
can never lead a nation to security and prosperity 
We are glad to record the words in which he stated 
this conviction The Royal Society ”, Mr MacDonald 
said, “has stood pro eminently for experimental 
knowledge, for the testing of every dogma whenever 
a competent witness arose to bring that dogma to 
the bar of reason and experiment Until m our public 
life we can catch up the same spirit, the same lation 
ahty, the same conception of how truth is to be 
discovered and reality reached, and those who are 
engaged m public work and in government acquire the 
same frame of mind and adopt the same methods tha t 
the scientists adopt in their laboratories, government 
will be feeble, uncertain, and misleading I make 
bold to offer the claim that science does not merely 
deal with the conception of the universe, with bio 
ohemutry, or with the conception of human nature, 
but that when science has claimed its full field, in all 
its width and length, it will claim to deal with govern 
ments and with administrations, and will assault and 
attack successfully those tiemendously interesting and 
intricate problems of how to handle great masses of 
men, not by rule of thumb, not by the jiassing emotions 
of the day, but by a careful study of the permanent 
psychologies emotions, leanings, and allurements of 
the human mind ” 

Now that Mr MacDonald is himself a fellow of the 
Royal Sooietv and has publicly declared his belief in 
the application of the methods of scientific inquiry 
to government, we may perhaps expect to see the 
principle put into practice more clearly than it is 
usually The position of the dyestuffs industry, for 
example, might be oonsiderod on the Baconian plan 
of collecting facts and arriving at conclusions from 
them, instead of being decided upon political grounds 
Attention might also be given, as was pointed out m 
a leading article in Nature of Nov 22, to the ethno 
logy, social anthropology, and customs of the Indian 
people* m connexion with the Round Table Conference 
now sitting m London These are two opportunities 
which present themselves for consideration m the 
light of ascertained knowledge, and we may perhaps 
now hope that the Prime Minister will take advantage 
of them In science, the test of a principle is the ful 
fitment of a prediction based upon it, and when we 
see that standard applied to political promises there 
will be more faith in democratic government than 
exists m most scientific circles to day 
* Iw a letter addressed to the Prune Minister jointly 
by fifteen professors of chemistry in British umvera 
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ties, a strong case for reconsideration of the Govern* 
meat’s decision to allow the Dyestuffs (Import 
Regulation) Act to lapse is cogently presented The 
point of view is industrial as well as educational, for 
so closely is orgaruo ohemioal research linked to the 
prosperity of orgamo ohemioal industry that it is 
impossible to consider one except in relation to the 
other Moreover, the dyestuffs industry, whioh was 
the first industrial result of the development of organic 
chemistry into a systematic science, provided the 
experience and remains the pivot for the development 
of other branches of synthetic ohemioal industry, 
m no other branch of industry has there been such a 
clear repercussion between the art of the manufac¬ 
turer and the science of the sohools The signatories 
are just those persons who are best qualified to ex¬ 
press an opinion on the support which organic ohemioal 
industry affords to the advanoe of ohemioal know¬ 
ledge, and they have declared that the existence of 
flourishing sohools of organic research m the universi¬ 
ties is indeed dependent on the demands made by the 
industry for the services of their Btudents Further, 
they insist that the salvation of many great industries 
of national importance depends on the application of 
scientific methods They claim that the best training 
school for the future technologists and administrators 
of many of these industries is the orgamo ohemioal 
laboratory Hence anything whioh tends to check 
the growth of the sohools of orgamo chemistry is a 
blow at the future of a great many mdustiies besides 
those most obviously or immediately oonoemed 

Presenting the report of the Council at the annual 
general meeting of the British Association of Chemists 
at Liverpool on Nov 22, the general seeoretary, 
Mr C B Woodley, showed that there has been 
a steady advance in every department of the Associa¬ 
tion’s established activities Mr H T F Rhodes 
referred to the position of the dyestuffs industry, 
remaiking that the Council of the Association has 
not yet definitely decided what action should be 
taken, but that it desired to assist the Government 
so as to ensure that the dyestuffs industry should not 
suffer as a result of the lapsing of the Dyestuffs 
(Import Regulations) Act of 1020 He said that the 
future of the orgamo ohemioal industry, and con¬ 
sequently the supply of adequately trained orgamo 
chemists, depends upon an efficient dyestuffs industry, 
if it suffers, the efficiency of all industries depending 
upon orgamo chemistry will suffer Allusion was 
again made to this important mattei m Mr F. 
Scholefield’s presidential address It is obviously 
impossible, said the president, for any individual 
or group of individuals not in full possession of all 
the facts to arrive at any decision as to the extent to 
whioh it may be desirable to protect the industry 
against foreign competition, or if it is n e cess a ry to 
protect the industry at all There is no doubt, how¬ 
ever, that a successful dyestuffs industry is the very 
backbone of the whole organic ohemioal industry, and 
that the re s e arch earned on in organic chemistry is 
very largely applied to dyestvfls This has naturally 
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stimulated interest in applied organic chemistry, and 
has resulted m unproved facilities for training organic 
chemist* and m the attraction of suitable recruits to 
the ranks of the profession of chemistry 

Mb, Scholetthld, continuing his presidential 
address to the British Association of Chemists, 
criticised chemical training in Great Bntain, alleging 
that " the newer universities are showing a tendency 
to model themselves on Oxford and Cambridge, 
and to be too keen on purely academic studies ’ , 
whilst an investigation into technical education on 
the Continent, and particularly in Russia, shows 
that excellent work is being done The Association 
should advocate an extension of the course to at 
least four years, the universal adoption of the metric 
system, and a bridging of the gulf between industry 
and academic institutions At the annual dinner, 
when the Lord Mayor of Liverpool spoke of the city's 
long association with chemical industry, anxious 
referenoe was onoe again made to the lapse of the 
Dyestuffs Act, the speaker on this occasion was 
Mr C 8 Garland, who feared injury not only to the 
industry but also to the profession of chemistry 
Dr B F Armstrong declared that Europe is going 
through a crisis equalled only by that which resulted 
from the Napoleonic wars Great Britain has not 
yet adjusted herself to the new conditions As a 
result of the War we shall have to adopt the polioy, 
adopted by other oountnoe, of being self contained 
and self sufficient The future of Gieat Britain, 
and indeed of the world, he said, is in the hands of 
the ohemist, the chemist oannot and must not fail, 
for the price of failure in the modem world is death 

Thu twenty eighth annual repoit of the lmpeiial 
Cancer Research bund contains an interesting sum 
mary of tho year a work, full accounts will appear 
in the Ninth Scientific Report, which is to be issued 
immediately A good deal of energy has, naturally, 
gone to the study of the tumours of fowls which can 
be transmitted from one bird to another without the 
intervention of living oells, and three distinct his to 
logical types of tumour of this sort are undor investi 
gation The possibility of transmitting mammalian 
tumours by oell free preparations has been re examined 
in the light of the experience with bird tumours, 
without finding any certain evidence that living cells 
can ever be dispensed with The question whether 
one tumour renders an animal lemstant to tho dovelop 
ment of a second tumour still remains unsettled 
A careful examination by modem methods of the 
innervation of the skin and of tumours developing 
therefrom in the mouse has failed to confirm the 
suggestion that tumours have nerves of then own, 
though it is of course possible that this may sometimes 
ooour Chromosome studies of tumour oells have also 
been resumed, partly from the point of view that 
irregular distribution during mitosis may underlie 
some of the abnormalities of canoer cells, and partly 
with the ideas of heritable changes in genes which a 
contemplation of the fixity of type of any one tumour 
throughout its history must suggest The whole 
report gives an enoouragmg account of (he solid, 
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steady progress made by Dr J A Murray and his 
colleagues 

Among the foreign men of scienoe who either 
visited or settled m England during the eighteenth 
century, few were bettor known than Jan Ingen- 
houss, whose trough for oompanng the thermal con¬ 
ductivities of metal rods has figured in innumerable 
textbooks Ingenhouss, who was bom on Deo 8, 
1730, two hundred years ago, was Dutch by birth 
and a doctor by professi ->n, and it was his desire to 
acquaint himself with the method of inoculation for 
smallpox whioh first brought him to England From 
England he went to Vienna to inoculate tho Austrian 
Royal family, and then travelled m Italy. France, 
and Germany Returning to England in 1779, he 
spent the remainder of his life m the congenial 
society of his scientific friends, enjoying, as he said, 

1 that felioity which a free and independent man 
finds m the pursuit of knowledge and wisdom, m the 
society and friendly intercourse of those who have 
distinguished themselves by learning ’ A friend 
and correspondent of many, he was elected a fellow 
of the Royal Society, twice delivered tho Bakenan 
lecture, and wrote on oloctnoity, chemistry, magnet 
ism, and other subjects Ingenhouss died at Bowood, 
the seat of the Marquis of Lansdowne, on Sept 7, 
1799 

On Deo 7 occurs the centenary of the birth of the 
eminent Italian mathematician, Luigi Cremona Bom 
and educated at Pavia, Cremona in hw eighteenth 
year joined the Italian volunteors, during the ruing 
against the Austrians, and was present at tho de 
fence of Venice Resuming his studies, he graduated 
at Pavia, where Bnoschi was among his teachers, 
and afterwards taught mathematics at Cremona and 
Milan In 1860 he became professor of higher geo 
metry in the University of Bologna, in 1866 was 
transferred to Milan, and in 1873 became professor 
in the University of Rome and director of the School 
for Engineers During thirty years of arduous work 
he reorganised the wholo mathematical instruction of 
Italy, and was as ardent a politician as man of 
science His writings rnolude his Graphic Statics ", 
translated into English by Sir Hudson Bears, his 

Introduction to a Geometrical Theory of Plain 
Curves ’ , and Elements of Projective Geometry ” 
He became a Senator of Italy in 1879, and m 1898 
was made Minister of Pubho Education A member 
of many scientific societies, including the Pons 
Academy of Sciences and the Royal Society, he was 
well known among British mathematicians He 
attended the tercentenary celebrations of the Uni¬ 
versity of Edinburgh, and was the guest of Chrystal, 
who, in a note appended to an obituary of Cremona 
and referred to m Nature of Aug 27, 1903, p 392, 
recalled the dinner given by Lord McLaren, when 
seated around the table were Cremona, Hermite, 
Picard, Helmholte, Cayley, Sylvester, Kelvin, Stokes, 
Salmon, and Rayleigh 

Mr J Bradley, Wallasey Grammar School, 
Cheshire, referring to the review by Prof H Dingle 
m Nature of Nov 22 of Sir James Jeans's “ The 
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Mysterious Universe ”, sends us the following apposite 
quotation from an address by Ernst Maoh, delivered 
at the anniversary meeting of the Imperial Academy 
of Sciences, at Vienna, on Slay 20, 1882, entitled, 
“ The Economical Mature of Phymoal Enquiry ** 
(“ Popular Scientific Lectures ”, by Ernst Mach 
Open Court Publishing Company) ‘ What those 
ideas are with which we shall oomprehend the world 
when the dosed oirouit of physical and psychological 
facts shall lie complete before us, (that circuit of which 
we now see only two disjoined parts), cannot be 
foreseen at the outset of the work The men will be 
found who will see what is right and will have the 
courage, instead of wandering m the intricate paths 
of logical and historical accident, to enter on the 
straight ways to the hoights from which the mighty 
stream of facts can be surveyed Whether the notion 
which we now call matter will continue to have a 
scientific significance beyond the crude purposes of 
common life, we do not know But we certainly 
shall wonder how colours and tones which were such 
innermost parts of us oould suddenly get lost m our 
physical world of atoms , how we oould be suddenly 
surprised that something which outside us simply 
olicked and beat, in our heads should make light and 
music , and how we oould ask whether matter oan 
feel, that is to say, whether a mental symbol for a 
group of sensations can feel T ’ 

Mb Hebbbrt Morrison, Minister of Transport, 
proposing the toast of the Institution of Professional 
Civil Servants at the annual dinner on Nov 27, paid 
an enoomaging tribute to the work of the technical 
and professional people engaged m various depart 
raents of the Civil Service These include research 
workers and observers of many types, civil, electrical, 
mechanical, naval, and aeronautical engineers, sur 
veyors, architects, valuers, medical men, and others 
with professional qualifications carrying on the work 
of the State Mr Momson said he has a special 
affection for the technical and professional officers in 
the public service , and he appreciates their reach 
ness ‘ to make their political chiefs understand the 
technical effects of the problems with which they have 
to deal ’ The difficulty in the past has often been 
for an officer in charge of a scientific or techmoal 
department to have diroot access to a Minister, but 
we believe this condition of tilings is changing, and 
Mr Momson is evidently desirous himself of being 
provided with as full knowledge as possible of the 
technical aspects of problems which it is his duty to 
champion m the pubho arena 

Sm Richard Rsdhaynk, in responding to the 
toast of the Institution of Professional Civil Servants, 
referred to the importance of the problem of trans¬ 
port in connexion with the distribution of everyday 
commodities and the aid which scientific men and 
technologists can give the administrator in solving it 
He said “ In my view, what is required to be done 
is to mobilise more fully, in the interests of the com¬ 
munity, the scientific knowledge and the technical 
experience possessed by such classes as those who 
form the membership of the Institution The diffl- 
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culties in which we as a nation now find ourselves are 
not, if Mr Momson will allow me to say so, entirely 
soluble by political methods When all is said, the 
expert, and under this term I, of oourse, include the 
scientist, is largely the architect of modem civilisation 
and should be given a status in the community worthy 
of his attainments If the Royal Commission, now 
sitting, do nothing more than reoogmse this funda¬ 
mental truth and make the neoessary recommends 
tions m regard to the Civil Service, we, m the Institu¬ 
tion, would be well content with our efforts in that 
direction ” 

Fob the third tune sinoe the great disaster of 1923, 
Japan has been visited by a destructive oarthquake 
The Tazuna earthquake of May 23, 1925, and the 
Tango earthquake of Mar 7, 1927, both on the Japan 
Sea side of the Mam Island, were responsible for the 
losses of 428 and 3017 lives respectively T*he centre 
of activity has now returned to the Pacific coast, and 
at 4 3 a k on Nov 26(7 3 rx on Nov 25, G M T ) 
a severe earthquake caused much loss of life and 
property in the Izu peninsula and on the west side of 
Suruga Bay Aooording to the official estimate of the 
following day, 245 persons were killed, the towns that 
suffered most being Shizuoken and Mishima, while 
great damage is reported at Numazu, Hakone, and 
other places in the Izu peninsula The shock was felt 
as far as Fukui, about 170 miles from the epicentre, 
which, according to Prof Imamura, is believed to be 
slightly to the east of the centre of the peninsula It 
was recorded at Kew at 7 h 15 m 40 s pm on 
Nov 25, but the movement there was less than that 
on Mar 7, 1927, oi even on Aug 6, 1927, and May 27, 
1928 The Izu peninsula, which lies between the two 
deep depressions of Sagami Bay and Suruga Bay, has 
felt at least ten drstiuetive earthquakes since the 
beginning of the Japanese seismic record in 416 Its 
eastern coast near I to was the seat of 3684 slight 
shocks in the spring of the present year (Nature, 
Aug 30, 1930, vol 126, p 326) It is perhaps worthy 
of notice that, while the epicentre of the Tango 
earthquake bee 11 miles to the east of that of the 
Taziraa earthquake, the epicentre of the recent shook 
is only a few miles to the west of that of the great 
K wan to earthquake of 1923 

It seems now to be quite satisfactorily settled that 
Louis Aim6 Augustin Le Pnnoe was actually the first 
to make cinematograph pictures and to show them 
by methods and apparatus strictly comparable with 
those m common use to day Le Pnnoe was bom at 
Metz m 1842, but he lived for about nineteen years 
in Leeds and five years in the United States He was 
last seen entering a tram for Pans an Sept 16, 1890. 
From then, he and his luggage and papers dis¬ 
appeared completely, and exhaustive inquiries have 
never led to any olue being discovered In 1886 he 
applied for an Amenoan patent, and m January 1888 
for a Bntish patent, which included punched holes 
fitting on the pins of the guide rollers In 1888 he 
took pictures at the rate of 12 and at 20 a seoond, in 
Leeds, and showed them successfully A memorial 
tablet to Le Pnnoe will be unveiled by the Lord 
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M*yor of Leeds on Deo 9, on the site of his work 
shop It Is also proposed, if sufficient funds are 
available, to publish a pamphlet giving full details of 
Le Prmoe’B work m cinematography, and also that of 
other pioneers There is already a considerable list 
of subscribers, but more funds are needed Cheques 
or postal orders made payable to Le Prince 
Memorial”, and crossed Midland Bank, Leeds , 
may be sent to the hon treasurer, Mr John H 
Hoiaman, 31 Wesley Road, Armley, Leeds, or to the 
hon secretary, Mr E Kilbum Scott, Conway Hall, 
Red Lion Square, London, W C 1 

Thx annual general meeting of the Newcomen 
Society was held at Gaxton Hall on Nov 27, when 
Mr C E Greener was elected president in succession 
to Mr L St L Pend red There arc 259 individual 
members and 68 institutions now on tho roll of the 
Society, of which 67 members and 25 institutions aie 
in the United States Seven papers were read during 
the session 1929-30 , during the summer meeting 
at Liverpool the Society took part in the centenary 
celebrations of the Liverpool and Manchestei Railway 
and it was also represented at the jubilee meeting of 
the Amenoan Society of Mechanical Engineers and 
at the unveiling of the monumont erected to mark 
the site of the Allegheny Portage Railroad t on 
strueted in 1834 to link together the eastern and 
western division of the canal system from Hams 
burg to Pittsburg Through tho Council, the Society 
has given its adhesion to the International Congress 
of the History of Science and Technology to bo hold 
in London in June-July 1931 
At the same meeting on Nov 27 of the Newcomen 
Society, Mr Rhys Jenkins read a paper on ‘Fire 
extinguishing Engines m England, 1625-1725 the 
former year being that in which a patent was granted 
to Roger Jones by James I, and tho latter being 
the year of Newsham’s sooond patent At Rogei 
Jones’s request, the patent was issued in tho name 
of his brother John, a London merchant who in his 
travels abroad had found out the plan of making a 
portable pumping apparatus With the aid of the 
invention, so the patent ran, ten men could quench a 
fire with more ease than five hundred men with 
buckets and ladders, and its value had been shown on 
the occasion “ of a fire latoho happened in tho dwelling 
house of James Demetrius, Brewer m bt Katherines 
neare the Tower of London ’ Illustrating his remarks 
by means of the writings of Besson, 1587, Luoar, 1590, 
Zeising, 1612-14, de Caus, 1615, Bate, 1634, buller, 
1662, and others, Mr Jenkins gave a sketch of the 
development of the hand fire engine, which reached a 
oertarn degree of perfection by the efforts of Richard 
Newsham, of Cloth Fair, London, engineer, one of 
whose engines can be seen in the Science Museum It 
was remarked of Newsham by a writer m the London 
Magazine for 1752 that in his engines he gave “ a 
nobler present to his country than if he had added 
provinces to Great Britain ” These early fire 
pumps oould throw a jet of watei a considerable 
height, but their usefulness always depended on 
the rapidity with which water could be oonveyed to 
them, which was generally done with buokets 
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According to a dispatch from its Beirut oorre- 
pondent which appears in the Time* of Nov 27, 
a ohair in archeology has been founded in the Ameri¬ 
can University of Beirut through the mumfioenoe of 
a Syrian woman who wishes to lemain unknown. 
The first oocupant of the chair will be Dr Ingholdt, 
the Danish archeologist, the appointment m the 
first instance being for a period of fivo years Under 
the terms of his appointment, Dr Ingholdt will 
lecture during one semester in oaeh year and will 
spend the second semester in excavation at Hama, 
on the Orontee, on behalf of tho Carlsberg Foundation 
Dr Ingholdt who is a gold medallwt of the Uni¬ 
versity of Copenhagen, is an authority on Aramaic 
inscriptions and papyn of pre Christian times and on 
Aiamaio dialects His discoveries of a few years 
ago in Palmyrene tombs attracted no little attention 
at the time Although archeological studies have 
been actively prosecuted in Beirut for some time 
past, especially by the French bathers of tho Um 
vormtd de bt Joseph, who publish a journal of much 
interest to students of early 8ynan culture, the 
facilities for instruction and training which will now 
bo available in Syria itself will provo without doubt 
of great assistance in the advancement of such 
studies in an aiea which, notwithstanding its interest, 
has scarcely received adequate attention 

At a meeting of the Optical Society, on Nov 13, 
Mr D M Smith, of the British Non ferrous Metals 
Research Association, demonstrated the use of the 
spectrograph in metallurgical analysis Messrs H 
Buckley and F J C Brookes, of the Photometry 
Department, National Physical Laboratory, showed 
a new type of spectrophotometer m which there are 
no moving optical media Two light sources, con 
sisting of gas fillod tungsten lamps each behind ground 
glass are used The ground glasses are used as 
secondary light scurces of high uniform brightness 
(up to 400 candles per square inch) The photo 
metric scale of the instrument is in terms of the volt 
age intensity relation of one of the light sources at a 
standard wave length in conjunction with rotating 
soefcor discs of known tra n s m i ss ion The voltage 
intensity relation at other wave lengths is deduoible 
from that at the standard wave length by simple 
computation Special provision is made whereby 
the wave length scale of the instrument is not affected 
by mechanical alteration in slit width The Max 
wellian method of view is utilised The preoision 
of the instrument is high, the average deviation from 
the mean of determinations of spectral transmission 
throughout most of the spectrum being about 0 5 
per cent 

Excellent and novel methods of lighting streets 
and buildings have reoently made rapid progress in 
many towns in Germany When electno light waa 
first used, tho mam object was efficiency The sole 
object of the lamps was to give light Then came 
the time when old chandelien, lanterns, and brackets 
were introduced, some of which were good and others 
very bad reproductions of ' period forms 1 with elec¬ 
tric bulbs instead of candles Now, especially in 
Germany, the designers of illuminating fittings have 
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reoogxused that the shape* of the lamp* can be made 
interesting and decorative In a senee of papers on 
modem li ghting , the first of which appeared m the 
Electrical Renew for Oct 24, A B Read give* many 
illustration* of the modem methods of lighting used 
by German electricians He oomparee the lighting of 
the dining rooms in our giant liners with the decorative 
lighting of the new North German Lloyd Bremen 
British shipping companies still adhere to ' period ’ 
decoration similar to that used in many large hotels 
In the Bremen the lighting forms a prominent decora 
tive feature The continuous alabaster lighting of 
the first class dining ball and the huge ceding fitting 
in the ballroom are admirably designed Neat tubu 
lat wall brackets, comer lights, large deoorative fix 
tune, and even the small bunk lights all show a 
breaking away from tradition In London we see too 
often shops oompetmg with their neighbours by means 
Of projecting signs and flickering lights of evory con 
Movable kind There are also in some places huge 
Signs with colossal letters straddling over windows 
and other architectural features and quite spoiling 
well proportioned buildings In many towns on the 
Continent the names over the shops are made lumin 
ous at night and a high standard of lettering is used 
The orderliness of the signs adds dignity to the streets 
and is very impressive 

Th* Astor expedition to the Galapagos Islands, an 
aooount of which appears in the August number of the 
Bulletin of the New York Zoological Society, is the 
latest of several recent expeditions to this wonderful 
group The explorers reached farther inland on Inde 
fatigable Island than former travellers and attained a 
height of 2100 feet, but the mam observations have 
to do with the fauna of the islands, whioh is dig 
tmotive The islands boast two flightless sea birds, 
the Galapagos penguin and a flightless cormorant 
(Nannopterum hamei), a species which is gradually 
disappearing The same fate hangs over many of the 
inhabitants—the great tortoises, the land iguana, the 
peculiar fur seal (Arctoeephalue philippi), and others 
This is due partly to the use made of some for food and 
oil, and partly to the introduction on some of the 
islands of pigs, dogs, oats, and rats, all of which are 
now abundant m a wild state, and have seriously 
affected the native fauna The recommendations are 
made that all surviving species of tortoises, as well as 
the penguin and flightless cormorant, should be pro 
teoted, that sealing should be prohibited, that the 
land iguana should be introduced to such islands as 
are free from pigs and dogs, and that peats should be 
destroyed It u wise advioe (notwithstanding that 
it so often comes from an expedition whioh has freely 
satisfied its own needs), and it would be well for 
science if the Ecuadorian Government could be con 
vmoed of its necessity and supported m carrying it out 

Ax excellent photograph of a school of the false 
killer whale {Peeudorca eraeeidene) stranded near 
Kayts, Ceylon, in 1929, appears m the Report of the 
Colombo Museum for that year Extraordinary 
interest attaches to this ooawzenoe, following upon 
the stranding* of large numbers, first m the Dornoch 
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Firth m Scotland and later near Cape Town, of a 
specie* regarded as on the verge of extinction It 
is strange, therefore, that the only reference m the 
text of the Report to the stranding of the false 
killers is a bare reoord—not even mentioning the 
numbers of whales observed—of the preparation of 
12 skulls and 2 complete skeletons The Museum 
itself becomes more and more appreciated, judging 
by the increase in the number of viators (now about 
800,000 a year) and the greater use mole of the 
collections by teachers and sohool classes A new 
wing is now bang built to relieve congestion amongst 
the exhibits 

At a general meeting of the members of the Royal 
Institution held on Deo 1 Lord Eustace Percy waa 
elected president of the Institution in succession to 
the late Duke of Northumberland Lord Eustaoe, 
who is a younger brother of the late Duke, was 
president of the Board of Education m 1924-29 
and this year is president of Section L (Educational 
Science) of the British Association 

Ax international celebration and exhibition to 
mark the three hundredth anniversary of the first 
recognised use of cinchona by Europeans will be 
held at the Wellcome Historical Medical Museum, 
54 Wigmore Street, Cavendish Square, London, W 1, 
on Dec 8 and 10 Addresses will be given by the 
Marquis de Merry del Val Ambassador for Spam, 
Archbishop Goodier, formerly Archbishop of Bombay. 
Sir David Pram, formerly Director of the Royal 
Botanic Gardens, Kow, and Sir Humphry Rolleston, 
Regius professor of phymo in the University of Cam 
bridge An extensive collection of exhibits has been 
arranged to illustrate the history of oinohona, the 
addition of which to the world s materia medica 
has for three hundred years proved itself to be of 
incalculable value especially m tropical regions An 
article on the history of cinchona and its introduction 
to India and other countries appeared in Natum 
of Nov 29, p 850 

Thh annual Congress and Exhibition of the British 
Institute of Radiology was held at the Central Hall, 
Westminster, on Deo 3-5 The Mackenzie Davidson 
Medal of the Institute was awarded to Prof G P 
Thomson, of the Imperial College of Scienoe and 
Technology, and the Silvanus Thompson Medal to 
Dr A E Barclay, lecturer m medical radiology and 
eleotrology m the University of Cambridge, who 
delivered the respective memorial lectures during the 
Congress 

Da Bronislaw Malinowski, professor of an thro 
pology m the University of London (London Sohool 
of Economics) has been awarded the Rivers Manorial 
Medal of the Royal Anthropological Institute, in 
recognition of his distinguished field work m an thro 
pology Prof Malinowski, who graduated at Cracow, 
did research work at the British Museum and the 
London School of Eoonomios from 1910 onwards, 
went with the Robert Mond Anthropological Ex¬ 
pedition to New Guinea and North weet Melanesia 
m 1914, returning to Australia m 1918 and to Europe 
in 1920 Among his numerous publication* may be 
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mentioned “The Family among the Australian 
Aborigines ”, “ Argonauts of the Eastern Pacific ”, 
“ Crime and Custom m Savage Society , “ Sex and 
Repression m Savage Society ’, and The Sexual Life 
of Savages in North west Melanesia 

Thb Royal Anthropological Institute has created 
a class of associates with the object of bringing its 
faeihties for study and research within the reach of 
the younger workers in anthropological subjects 
Associates must be less than twenty six years of age, 
they will pay an annual subscription of one guinea 
only, will receive the Institute s monthly publication 
(Man), and will have access to the library and ordinary 
meetings 

Applications aie minted for the following appoint 
ments, on or before the dates mentioned A graduate 
in engineering at the Oxford City Technical School 
and Municipal Secondary bchool—lh« Principal 
City Teohmeal School, Oxford (Dm 8) A chief 
assistant in the Physico theiapy Dejiartmont of 
St Thomas s Hospital The Secretary St '! homas s 


Hospital, S E I (Deo 9) A principal of the Con 
stantone Technical College, Middlesbrough — The 
Dneotor of Education, Education Offices, Middles¬ 
brough (Deo 13) A full time teacher in tho Depart¬ 
ment of Chemistry of West Ham Municipal College— 
Tho Principal, West Ham Municipal College, Romford 
Road, Stratford, E 1*1(1)00 13) An assistant baoteno- 
logiat and pathologist, an assistant and a junior 
assistant, each in the Bacteuological and Pathological 
Laboraloiy of the Staffs County Council —The 
Clerk of the County « ouncU County Buildings, 
Staffoid (Doc 13) A pathologist at the Royal 
Devon and Exeter Hospital, Exetei—The Secretary 
and Manager Royal Devon and Exeter Hospital, 
Exeter (Dot 31) An assistant m the Natural 
History Depaitmont of tho Royal Scottish Museum— 
The Director, Royal Scottish Museum, Edinburgh 
(Jan 17) An instiuctor for evening classes in 
engineering di awing at tho Kingston upon Thames 
Technical College and School of Ait The Principal, 
r« hmcal College and School of Ait, Kingston upon 
Thames 


Our Astronomical Column 


Ancient Eclipses in Scotlsnd —Mi L MacLellan 
Mann writes with reference to his claim of having 
identified a record on stone of the eclipse of b O 2983 
Mar 28 (see Nature, Nov 8 p 743) As regards tho 
time of day at which the eclipse occurred, he notes 
that the 0 6 day (about 2 30 pm Greenwich) found 
by tho writer of the note in Nature, is in good agree 
meat with the value 0 83 found by C Schoch, and 
with tho value 0 88 which Mr Mann obtains from 
the record on the atone , he notes that this may be 
the end of the e< lipse He states that he obtained the 
year by his interpretation of the system of wheel like 
markings on the atone, which ho takos to be cycles of 
years 

Referring to the cycle of 1805 years, Mr Mann 
claims that this was probably known m ancient times, 
M Oppert, the discoverer of the cycle, made a similar 
claim, but moat astronomers hesitated to accept it 
Mr Mann makes an evident mistako when he speaks 
of the related eyile of 100 saroses there is no such 
cycle—the greatest possible number of returns of an 
eclipse m die saros cycle is about 84 , further, the 
eclipses at tho beginning of a senes would be visiblo in 
regions near one of the terrestrial poles, while those 
at the aid would be visible near tho opposite pole 
Some thirty returns, or not many more, would 
suffice to carry the region of visibility away from a 
given latitude Mr Mann states that his inveetiga 
tiona of these old stone records have occupied him lor 
some twenty five years, and he promisee to make his 
results accessible to students at an early date 

Light-variation of Eroi —A note from Leningrad in 
A»tr Nach , No 5748, dated at the end of October, 
notes that M Zeesewitaoh detected a light variation 
m Eros with an amplitude of 1 magnitude and a 
period of 0 105 days, or 2k 31» In February 1901 a 
light range of a magnitude was also noted, but the 
P®n<xl was then given as 5 h 16", slightly more than 
twice the period now announced The 5k 16" period, 
however, included two unequal maxima, so that the 
period now found may be naif the complete period 
The variation was noticed m 1903, but appeared to be 
absent m 1907 The study of the light variation is a 
suitable one for amateurs to undertake Ti\e attention 
of the large observatories will be chiefly taken up m 
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photographs for position fm the deduction of the 
solai parallax and tho mass of the moon 

The Kepler Tercentenary It is noted in Astr 
Nachr No 5744 that at. the celebrations m memoiy of 
the death of Kepler that took place at Regensburg on 
Sept 24 and 25, two minor planets wore given names 
that would commemorate the event Planet 927, 
discovered in 1920, wan named Ratxsbona, while 
planet 1134, discovered last year, was named Kruler 
Both these planets were found at KAnigstiihl by Prof 
M Wolf The use of a masculine name for 1134 is 
justified by its small penhobon distance the usual 
lule is that the names should be feminine, but excep 
tions aro made in the case of the Trojans, and those 
(like Eros) that come fairly near the earth 

Astronomical Equipment—The new catalogue of 
astronomical instruments and observatory equipment 
issued by Messrs Cooke, Troughton and Simms, Ltd , 
is a beautifully illustrated volume which will be of 
interest to all concerned with observational work m 
astronomy, whether they are in need of additional 
facilities or not The catalogue includes four main 
sections, dealing respectively with object glasses and 
general teleecopio (U < essories, telescope mount mgs, 
transit instruments, and observatory domes, each of 
which is prefaced by a short note on the general sub 
ject of tne section These notes—particularly the 
first, on the adjustment, care, and use of telescope 
objectives—will be found very valuable by the 
working astronomer of limited experience The tele 
scopic accessories which are described are m addition 
to eyepieces, mainly photographic, spectroscopio, and 
micrometrical The spectroscopio instruments men¬ 
tioned are not numerous, but a note of general appli¬ 
cation in the introduction states that although the 
catalogue includes only instruments of general interest 
and use, others required to meet special and unusual 
needs can also be supplied The fine quality of the 
work produced by this firm and its predecessors is 
well known, and a historical note at tne beginning of 
the catalogue reminds the reader of the original work 
of the separate firms of Troughton, Simms and Oooke, 
photographs of some of the more important instru¬ 
ments of which are given 



804 


NATURE 


[December 6 , 1030 


Research Items. 

Ths Greenland Shaman —Dr William Thalbiteer the middle orpoetenor part of the mteatine and with 
records in the Journal de* Amtrxeanxates, NS, vol the uterus 'The two ducts are confluent and discharge 
22, faac 1 observations on the character of the shaman their contents through pores in the body wall near the 
and his beliefs relating to the world and the soul made base of the tail The vessels are not present m young 
at Amtnassalik, the most northerly settlement on the females, they come into existence at the last moult In 
eastern coast of Greenland Near the settlement adult females the vessels elaborate a copious sticky 
were about BOO pagan Eskimo, living in villages secretion, insoluble in water, and the author, after 
Each group had its shaman (angakkok) These had examining the possible functions of this material, 
no temporal power but considerable moral and re suggests that it is utilised during agglomeration and 

hgioua authority The shaman gave spirit mam copulation, and also presumably to protect and preserve 

festations almost nightly in one of the houses by the the batches of eggs after deposition The detnamaa 
light of a single lamp all other lights being extin organs seem to occur m mud inhabiting Onoholaims, 
guished He conversed with the spirits m a sacred that is those of stagnant habit, and to be absent m those 

and mystical language consisting of archaic words which live in more thoroughly oxygenated water 

not fully understood by the spectators Only the . _ . . 

elect became shamans—dreamers and visionaries of an Habits and Development of the Synentognatlu —Mr 

hysterical temperament They were selected by the p M Breeder s notes on the fishes belonging to the 
shaman to become his pupils and receive instruction families Belomda and Exoocrtide from the Dry Tor 
in the mountains The course of instruction lasted very interesting (Year Book 28, Carnegie 

for from five to ten years and the pupil received in Institution of Washington, pp 279 282) The young 

strut tion not from ono alone but from several shamans of th 0 four species of Strongylura are highly differenti 

In tho course of instruction tho pupil was devoured ““d specialised m various ways, the proportional 

by the spirit of a bear but came to life again he development of the boak proceeding in decidedly 

entered into communion with tho spmts of the dead different directions in each The post larva here are 
spirits of metamorphosed animals, and the spirits of almost entirely oonhnod to the drifting Sargassum 

the other world When he had learned from these O'dor but still young fish oocur in schools, usually of 

their names they became his allies and he could one inieoiee and of one sire, and stay close to the shores, 

summon thorn to do his bidding When he had thus emulating about so that a given school may appear 

become the master of all knowlodgo he took up the every two or throe hours at a given place, in the mean 

functions of a shaman one of these being the powor time being replaced by other schools of different 

of inflicting evil on a mans enemies or protecting «T>ecies or of different sized individuals Three specie* 

him fiom their attacks Each shaman had from ten belonging to the Exoccotide were specially Btudied, 
to fifteen allied spirits The shamans weie thoroughly Paraxocatus mesogaster being much the most abun 
sincore in their belief in their powers and the mam dft nt Its young, of only a few millimetres in length, 
festations of the spirits when the wings are too short for flight so elosely re 

semble their parents as to be recognisable at sight 

The Monozoic Cestode ArcMgetes —L W Widmew with their simple blue Mid silver oolounng Those 
ski in Mem Acad Polonaise Sex ct Lcttres, Senes B, occupy the clear spaces between the drifts of Sar 

Soi Nat vol 2 1930 gives an account of the anatomy, gassum On the other hand, the young of Oypselurus 

biology and systematic* of tho cestode genus Archx fuecatus are markedly different from their parents and 
getes three species of which were studied The adult show a senes of patterns and colour changes which 
Archxgctes is regarded as a neotonic procercoid and resemble the floating Sargassum and debris in whioh 
this is tho final stage of the life history The host they are found Associated with the habitat is a 
an aquatic oligochaete—for example, some species difference m the possession of barbels m the young 
of Lxmnodnlua or of Tubifex —becomes infected by Cypsdurus and not in Poraxoccetus The barbels seem 
swallowing the egg containing a fully developed onco to be used in poking about m the weed The Exocee 
sphere whuh is not ciliated or free swimming The tids, especially the young, are found to be very un 
oncosphere issues from tho operculate egg m tho portant as food for other fishes and for sea birds 
intestine of the host, penetrates the gut wall and lies 

in the body cavity whore it grows to sexual maturity Types of Gsbb s Californian Fossil Pelccypods — 
causing a swelling of the body and eventually a rupture ® B Stewart a revision and rectification of Gabb s 
of the body wall so that the parasite escapes to the work on the Cretaceous and Tertiary fossils of Call 
ex tenor Its tissues decompose and the eggs fall into forma (published m 1864 and 1869 by the California 
the mud The oncosphere which has three pairs of Geological Survey) has now been completed by the 
hooks—alargor median and two lateral pairs—develops issueof the part relating to tho Peleoypoda or Lamelli 
m about 40 days and may live enclosed in the egg branchia ( Acad Nat Sex Phxlad Special Publica- 
shell for 70 80 days The egg shell is formod from the tion. No 3) The first part, relating to the Gastropoda, 
seoretion of the yolk cells In the young stages the appeared m 1926 and attention was directed to it in 
oells of the developing oncosphere he loose, there u no Natcm of Feb 12, 1927, p 256, and the lines on 
epithelium , the oells are surrounded by a membrane which the reviser proceeded were then indicated The 
The author describes the anatomy and histology of same methods have been adopted m the present part, 
the adult worm An aeoount of the early stages of with some amplification of the information oonooming 
Arehxgete* is given by I Motomura m Annot Zool the strata containing the fossils, but as a whole it is 
Japan , vol 12, 1929, who states that the develop ot far greater importance to systematise generally 
roent so far as the oncosphere is earned on in the uterus For the first tune, we believe, in an American work of 
of the parent tins importance, Pelseaeer s classification of the group 

_ „ Peleoypoda, as set forth m Lankester’s “ Treatise on 

Dsmaman Vessels In Nematodes —N A Cobb ( Jour Zoology ” (vol 5), has been employed in lieu of Dali’s, 
Washington Acad So* , June 1980) describes m name whilst m the matter of nomenclature, the International 
todes of the genus Onckolaxmus a remarkable system of Buies of Zoological Nomenclature have been applied 
vessels which he terms the demamaa vessels—afterde even when opposed to the reviser’s own ideas, »nA the 
Man, who first discovered these tubular organs The need for teaching students of paleontology the rudi- 
oompfioated double system of vessels is oonneoted with ments of those rules pointed oat To all i™ has gone 
No 3188, Vol 126] 
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an immense amount of research work, whioh has been 
moat thoroughly and carefully earned out, to the great 
benefit of all subsequent investigators, although doubt 
leas some smendanda will reveal themselvee as time 
goes on Certain new names have had to be created 
thus there are seven new genera and twenty five new 
subgenera proposed, some of the latter being for the 
reoeption of old fneads The illustrations on the 
17 plates are, as before, from photographs taken and 
retouched by Miss Helen Wiehester and excellent 
they are Some additions and corrections to the part 
on the gastropods have been appended to the intro 
ductory chapters while an index to Genera and 
West Coast Species and to Genera of the paper on 
the Gastropods oonoludes this indispensable work 


Flora of Yucatan —This work by P C Standley 
(Field Museum of Nat Hist Chicago Bot Senes 
vol 3 No 3 , 1930) treats of the Mexican portion of 
the Yucatan Peninsula The whole area of 55 000 
sq miles is low lying and composed of a sheet of porous 
and friable limestone rock with a striking absence of 
permanent surface streams In the dry legion of the 
northern plains there are few large trees and where 
not under cultivation the land is coveied with Hcrub 
a few cacti being plentiful with occasional palms 
The central undulating part of the Poninsula which 
bas a heavier rainfall has extensive low forests whilst 
the forests of Campeche and Quintana Roo yield many 
valuable woods and other produce including logwood 
mahogany, <acao, sarsaparilla and rubber The 
sharply diftorentiated geological and physiographic al 
features of Yucatan are reflected m the flora which 
is radically different from that of other paits of Mexic o 
and Central America Its proximity to Cuba and 
similarity in geological conditions account for the 
many plants common to both countries 1 ho numlier 
of native plants listed comprises 557 gonera and 1008 
species the best lepresented families being the 
Leguminos® (119 sp ) Composite (88 sp ) Luphor 
biaoesB (69 sp ) and Gramme® (68 sp ) The degree 
of endemism is notably high for a continental area 
embracing 17 per cent of tho native flora Of the 
Euphorbias 39 per cent aie endemic whilst three 
genera of the Rubiaco® and CompoRil® are confined 
to the Peninsula The species enumerated include 
naturalised and cultivated plants whilst an a* count 
is given of botanical exploration of the Peninsula 
far from complete—together with a list of vemai ular 
names and a bibliography 


Pre-Cambrian Formations of Western Australia — 
The Annual Progress Report of tho Geological Sur\ ey 
of Western Australia for 1929 is notable in containing 
a valuable summary of the present state of knowledge 
of the Pre Cambrian rocks of that terrain acoom 
pained by a clearly drawn geological map The 
Yilgam Series are predominantly of sedimentary 
parentage, they are invaded by greenstones which 
in turn are followed by granites In the Kalgoorlie 
Senee, greenstones with intermediate and acid lavas 
and pyroclasts are the characteristics members A 
later senee of metamorphosed basic and ultrabasie 
rooks, known as the younger greenstones , mvades 
the “ older greenstones * The Mosquito Creek Senes 
has been regarded as younger than the Kalgoorlie 
greenstones It consists in the mam of sediments 
that are less profoundly metamorphosed than those of 
the Yilgam Senes The Government Geologist, Mr 
T Blatohford, however, thinks that some of the 
rocks mapped as Mosquito Creek may be Yilgam or 
Kalgoorlie, while others may even be NuUagme 
Hie NuUagme Senes is not yet definitely known to 
be Pre Cambrian, m tbs Kimberley district, it may 
be Lower Cambrian A large part of the State u 


shown as consisting of granites and gneisses It is 
probable that these are of several ages The gold 
fields granites cut the Yilgam, Kalgoorlie, and Mos 
quito Creek senes, but the marginal gneisses are 
themselves cut by dykes which are indistinguishable 
from thoee of Kalgoorbo age 

Relations between Sunspot and Earthquake Fre¬ 
quency—Messrs T Takayama and T buzuki have 
studied the relations between sunspot activity and 
the frequency of destructive earthquakes in Japan 
(Earthq Res Inst Bull , vol 8, pp 364 374, 1930) 
In the whole Japanese ar a they are unable to detect 
any relation but considering Omon s three seismio 
zonos separately thoy find that m the inner or 
Japan Sea zone destructive earthquakes are more 
fiequent near the sunspot maxima, in tho outer or 
Paciflo zone near the sunspot minima while m the 
inland zone between them there is no definite relation 

Surface Drift Currents in the North Sea —Mr J B 
lait in Surfaco Watei Drift m the Northern and 
Middle Areas of the North Sea and in the Faroe 
Shetland Channel (1 ishenes Scotland, Set Invest, 
1930 No 2), reports upon the drift of 4825 bottles 
which were li bora ted m batches from numerous wide 
spread points in order to determine the drift of sur 
face waters in this area during each of the five years 
1910-14 Of these bottles, weighted to float just 
awash 1096 wore recovered, mostly stranded on the 
east coast of Britain and on the shores of the Continent 
between Texel and the North Cape The results 
suggest that more watei from the Atlantic entom the 
North Sea between Shetland and Norway than 
through the channols between Shetland and the 
mainland of Scotland and indicate that almost two 
thirds of the distance botwoon Shetland and Norway 
is occupied by water moving southward into the Noith 
Sea A stream of surface water from the Atlantic in 
the direc tion of tho channel botweon the Shetlanda 
and Orkneys appears to have its progress barred on 
occasions by a north flowing surface current from the 
Moiay Firth to Shetland causuig the former stream 
to divide, part turning north to flow west of the 
Shetlands and part turning south between Fair Isle 
and Orkney The results also suggest that the general 
current sj stem in the northern part of the North Sea 
is subject to irregularities The author mentions the 
lack of close correlation between the drift of these 
bottles anti wind such as is met with in the southern 
part of tho North Sea and m the English Channel 

Map Revision by Air Photographs —With the view 
of investigating the valuo of air photography oom 
pared with ground work in the revision of large Beale 
maps the Ordinance Survey ohoeo an area near 
Brighton to be photographed on a scale of about 
1 to 7500 with a 50 per cent overlap m oonseou 
tivo negatives Tho photographs were compared 
with corresponding field traces which were marked 
to show where alterations hod occurred Revisers 
then visited these places and put m the detail by the 
usual ground methods Three types of country were 
included in the experimental area open down, 
suburban districts with much new building, and 
closely built town The results are summarised m a 
leaflet of the Ordmanoe Survey (Report on the Experi¬ 
mental Revision of the 1/2500 Ordmanoe Survey 
Plans with the aid of Photographs taken from the 
Air, No 2, 1928-30) The method was found to be 
uneconomical in open down lands and m suburban 
areas of rapid growth On tho other hand, m cloeely 
built areas it effects substantial economies compared 
with ground work, although the oompletenees of the 
revision is liable to suffer srnoe certain features are 
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miMed, notably wire fenoee and internal divisions 
between houses Theeo would have to be put in by 
ground work if required 

Flashing Afterglow in Discharge Tube —Mr V 
Duraert, 22 Fortis Green Road, East Finchley, sends 
us a letter deeciibing flashing phenomena madia 
charge tube similar to those described by Mr Braddick 
in Nature of Nov 8, p 720 The discharge tube was 
a burnt out carbon filament lamp, made presumably 
of soda glass since it showed green luminescence A 
continuous afterglow was followed by an intermittent 
flashing when the glass of the lamp was touched A 
valve amplifier, connected between the metal cup and 
an external electrodeof oopperfoil,gaveno Bound during 
the continuous afterglow, then a rushing sound whion 
stopped abruptly at each flash The phenomenon 
suggests that the conditions in a discharge tube may bo 
considerably affected by charges on the mside and 
outside of tne glass waifs An effoct which is doubt 
lees due to such charges is sometimes observed with 
heavy discharges run through capillary tubes with 
moderate voltages for example, the hydrogen dis 
charge tubes used as a source of light in ultra violet 
spectrum work The tube refuses to run steadily un 
less an earthed coating of metal foil is closely wound 
about the capillary 

Emission of Radiation from Excited Surfaces —It is 
known, fiom the experiments of Prof O W Richard 
son and others, that the melastic reflection of an 
electron from a metal surface involves characteristic 
ally the transfer of a definite amount of energy fiom 
tho electron to the surface The surface appears to 
have quantised energy levels and so it might bo ex 
ported that an exalted surface would emit radiations 
corresponding to transitions between pairs of those 
A search for radiation of this type is described by Dr 
E Rudberg m the Proceedings of the Royal Society for 
November, a number of substances being bombarded 
which would be expected to emit line radiation from 
this effect in the visible or quart? ultra violet regions 
The experiments were entirely negative, the only lines 
obtained being attributable to impurities m the vacuum 
apparatus, and from a discussion of other results on _ 
the energy levels of the surfaces Dr Rudberg con 
eludes that this result, which applies m the first in 
stanoe only to the lower possible energy losses of the 
surfaces, is probably general, that is that tho re 
arrangement of tho diatuibod surface takes place with 
out emission of radiation 

Oxone in the Earth ■ Atmosphere Dr G M B 
Dobson has contributed a paper to the November 
number of the Proceedings of the Royal Society, m 
which, after giving an account of further detailed ob 
servationa on the orone of the air, which conclude the 
original programme of work proposed five years ago, 
he summarises the results which have been obtained, 
and discusses the remaining outstanding problems 
Dr Dobson considers that the two fundamental points 
which need to be decided are first the nature of the 
Ments forming and destroying the ozone, and secondly, 
tne nature of the connexion between the oxone high 
m the atmosphere and the meteorological conditions 
muc h lower down He expresses the opinion that the 
ohiof ozone forming agent is the corpuscular radiation 
from the sun—including the action of electno fields 
which may be set up by this in the air—at least, near 
the poles, and possibly over the whole world, the 
destruction of ozone is attributed to the action of solar 
radiation of wave lengths between 3300 A and 2200 
A , and to thermal decomposition, the amount of the 
latter being rather sensitive to the temperature Dr 
Dobson expresses no definite opinion on the second 
question, but gives, as the most probable ways in 

No 8188, Vol 12f 


which a connexion could be brought about, transport 
of large masses of the atmosphere over the surface of 
the earth, transport by vertical ourrents, and actual 
formation and decomposition of ozone over the areas 
m question, all of which are, however, somewhat un 
likely for one reason or another Dr Dobson hopes 
to oonduct future work with photoelectric speotro 
photometers, instead of the photographic instruments 
which have been usod up to the present It should be 
mentioned that two reoent papers by Prof 8 Chap* 
man (m the Philosophical Magazine and the Memoirs 
of the Royal Meteorological Society ) m which the 
kmetio aspects of the reactions occurring in the upper 
air are examined, emphasise the nood for fairly ae 
curate knowledge of the temperatures involved, and 
that these are now behoved to be higher than was 
previously supposed 

A New Methylation Process —Tho difficulties en¬ 
countered m the exhaustive methylation of hydroxyl 
groups in complex compounds are well known binoe 
tho methylated products have often proved extremely 
useful in the elucidation of structural problems in 
tho investigation of carbohydrates and many other 
natural compounds, it is of interest to learn that 
Dr M Nierenstein, of Bristol, has descnbed a new 
process of methylation which consists m replacing 
acetyl groups by methyl groups with the aid of 
diazomethane in the cold rhiB reagent needs careful 
liandlmg as it is extremely poisonous In the Journal 
of the American Chemical 'society, vol 52, p 4012, 
some preliminary results are recorded The reaction 
takes place in the presenoe of pniendine, one molecular 
proportion of whnh is used for every aootyl group 
replaced An ethereal solution of diazometliane ore 
parod from n 11 rosomothylurothano by a method 
described m a previous paper in the same journal 
(vol 62, p 1608) is distilled into an alcoholic solution 
of the a< etylated hytlioxy compound to which tho 
requisite amount of piperidine has previously been 
added After standing for 24 hours tho alcohol is 
removed and the residue refluxed with aqueoua 
alkali The piperidine is then extracted with ether 
and the methylated product is liberated with acid 
I ho method has been successfully applied to tho 
preparation of veratnc acid, isovannhc acid, dimethyl 
p resorcylic acid, monomethyl p resoreyelic acid, and 
tnmethyl gallic acid Experiments on the methyla 
tion of penta acetyl oateehms, which by other methods 
give impure products, are m progress 

Atomic Weight of Rhenium—binoe the clement 
rhenium is now being producod in Germany in eon 
siderable quantities, its atomic weight has been 
redetermined by O Hflmgschmid and R Sachtleben 
in the Atomic Weight Laboratory at Munich (Zett 
anorg und aUgem Chemic, 191, 309, 1930) Tho 
authors have studied the reaction of rhenium which 
appeared suitable for an atomic weight determination, 
and found that the preparation of metallic rhenium 
from the disulphide by heating in a stream of hydrogen 
did not take place quantitatively, so that the value 
for the atomic weight determined by W and I 
Noddack appeared doubtful By heating rhenium 
metal in a stream of chlorine there was formed 
a rhenium chloride which could be sublimed but 
was apparently not homogeneous The analysis of 
silver perrhenate (AgReO«), by precipitating with 
hydrobromio acid and weighing the silver bromide, 
proved to be a suitable method The methods used 
in the preparation and analysis of the pure silver 
perrhenate are described From seven determine 
tions it was found that 61 82860 gm AgReO < gave 
27 17309 gm AgBr, from which was derived the 
relation AgRe0 4 AgBr = 1 90736, and the atomio 
weight of 186 31 ± 0 02 for rhenium 
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Anniversary Meeting of the Royal Society 


UIB FRNEST RUTHrRFORD completed his term 

of offlte as president of the Roynl Society by a 
noteworthy address on the Society b policy for the 
promotion of research before he presented the models 
for 1930 at the anniversary meeting on Dec l 

Looking back over the years since the end of the 
War, Sir Finest pointed out how the responsibilities 
and work of the Society have increased during that 
period Between 1910 and 1923 the Society received 
bequests under the wills of Miss Agnes f oulerton 
Dr Rudolph Messel and Dr Ludwig Mond ami a 
notable benefaction from bir Alfred Yarrow P outer 
ton and Yarrow research professorships were m due 
course instituted and regulations for the Messel and 
Mond funds were adopted subject to periodical 
review, which provided for further professorships as 
the need and opportunity might arise 

Tho Council of the Royal Society has watched the 
effect of thus endowing resea roll professorshijis and 
is satisfied that the experiment in Sir P meet s words 

has proved an unqualified success The appoint 
ments have added materially to the strength of the 
research side of the universities where the Royal 
Society professors are working and have led to a 
marked increase in the research power of the nations 
While it would be unwise to increase their number 
unduly in the near future the Council has decided 
that the Messel and Mond funds can now be employed 
to the benefit of the wholo body of science by sup 
porting the work earned out m recent ytars by Dr 
P Kajr itza fellow of Trinity College C ambridge who 
has accordingly been appointed to a Messel piofessoi 
slim 

The funds held m tiust by the Royal Sooety now 
amount to more than £600 000 Plans for tho 
utilisation of the mcome from these funds have been 
carefully matured during the past ten years f >r it was 
difficult to foresee the financial commitments of tho 
Society duo to its existing activities The increased 
volume of publication aftor tho War and the dis 
proportionate increase of costs involved heavy ox 
ponditure which the Council felt was justified in the 
interests of scientific research but it has now been 
decidod that tho price of the Society s publications 
to outside subsciibera must bo increased Tins will 
release a substantial Hum which can be devoted to 
other purposes It is now felt however that the 
time and opportunity have come to oxjiend sc me of 
the accumulated mcome of the Hock ty s trust funds 
with the result that tho sum of £11 000 has been 
offered to the University of Cambridge for the pur 
pose of building a cryogenic laboratory for the con 
tmuance of Dr Kapitsa a lesearches on the magnetic 
properties of materials at very low temperatures 
The circumstances of the offer and an outline of 
Dr Kapitza s work are given in an extract from Sir 
Fmest Rutherford s address which appears elsewhere 
in this issue 

The Council s policy Sir Ernest said has been and 
will be to keep watch over the whole field of scientific 
activity giving help where there is promise of un 
portent advances and where the right man is to hand 
It is by the support of major fundamental researches 
especially m their initial stages, that the Society can 
employ most effectively the research funds which it 
has at its disposal 

Sir Ernest Rutherford also referred to the institution 
of a new research fellowship, financed from the bequest 
of the late Mr E W Smithson The first award has 
been made to Dr P D F Murray After a dis 
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tinguished undei graduate career in tho University of 
Sydney Dr Murray spent two years in research work 
m the Department of Comparative Anatomy at 
Oxford and sinco 1920 has Wn lecturer in zoology 
at the University of Sydney Noarly all his work has 
been in the fieltf of experimental embryology and he 
has investigated with conspicuous success the factors 
which determine the differentiation and shaping of 
tho limbs and other parts of the body Dr Murray 
proposes to examine the cellular differentiation of 
the developing chick which underlies the coarser 
moijhology and he will work in tho first instance 
at tho St range ways Research Laboratory m Cam 
bridge 

Sir Ernest Rutherford announced at the anm 
versary meeting that it has been decided to in 
clease the number of candidates recommended 
annually for eleotion to the Society fiom fifteen 
to seventeen Iho Counoil repoits that during the 
jiast yeai the Society reoeived £8000 for general 
purposes under the will of Sir Dawson Williams and 
£600 for rew arch under the will of Col Q H Leathern 
In addition to the Messel research professorship and 
the Smithson lesoaroh fellowship refeired to above 
the following losoarch appointments were mododuring 
tho past year the subject of research being given m 
brackets IoulortonR search hollow Dr A S Parkes 
(physiology of reproduction) Maekumon Rosoarch 
Student Miss M E T f handler (fossil fiuits and seeds 
of teitiaiy and quaternary ago) Moseley Research 
Students Mr ft 8 Adair (piotemsof blood) and Dr 
J K Roht its (exchange of energy between gas atoms 
ani solid suifaces) Lawiencc Reaeaich Student 
Lieut Col l! C fi Maddook (tuberculosis) Lyndall 
Mining Reseat eh Student Mr A G R Uhitehouse 
(loss of salts from tho body m sweating and the passage 
of water through tho akin with and without swoating) 
Through the bequest of the late Mrs bollas the 
capital of the Misoloy hunci has boon increased to 
moio than twioe its foimer value so an additional 
studentship has been o mated the two studentships 
will bo awardod for work in physics or chemistry and 
foi biologioal woik beating on pathology respectively 
Tho Tropical Disoasos Committee, with the aid of the 
Anonymous Bequest bund has instituted a reseaich 
into kala azor in Meditc rranc an countries which is 
being conducted by Dr Saul Adler, of the Hebrew 
University of Jemsalom Giants amounting to £0002 
have been allotted from the general fund by the 
Government Grant Committee and ten grants amount 
mg to £1600 have been made fiom the Government 
Publication Grant 

We punt below extracts from the remarks made 
by tho prosidi nt on the lecipients scientific work at 
the pi orientation of models 


Presentation of Medals 

Copley Medal awarded to Sib William Bragg. 

To the rapid advance of experimental physics 
in the last thirty years Sir William Bragg has made 
conspicuous contributions by his pioneering re 
searches in radioactivity X rays, and crystallo¬ 
graphy He was the first to realise m 1904, the 
characteristic difference to be expected m the nature 
of the absorption of the massive a particle and the 
fight (J particles expelled from ladioactive substances 
His experimental researches brought out dearly 
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the leotahnear path of the «particles and their 
limited range of travel In collaboration with hia 
students, he examined m detail tile variation of the 
ionisation of the a particle along its path and its 
absorption by different lands of matter In hia 
researches m X rays and y rays, he was impressed 
by the difficulty that these high frequency radiations 
behaved like projected corpuscle*—a difficulty which 
has only been m part resolved to day Following 
tile discovery by Laue of the diffraction of X rays 
by crystals, he was the first to develop a method 
for showing that ordinary X radiation gave bright 
lines superimposed on a continuous spectrum 
This reflection method of studying the spectrum of 
X rays has proved of great importance to the develop 
ment of knowledge In the hands of Moseley, it 
supplied a means of showing that the atoms have 
all a similar structure and that their properties are 
defined by a whole number In the hands of Sir 
William Bragg and his son, Prof W L Bragg, it 
has provided a powerful tool for unravelling the 
structure of crystals In this important develop 
ment which has added widely to our knowledge 
Sir William Bragg has taken an active port, not only 
by his own researches but also by the direction of 
an important school of research on this subject at 
the Royal Institution 


Rumtobd Medal awarded to Paor P Debye 
Prof Debye introduced and developed a theory 
of the specifio heats of solids which is of fundamental 
importance By it for the first tune the main phono 
mena relating to specifio heats and their variation 
with temperature were quantitatively explained 
He has made important contributions to the theory 
of the scattering and reflection of X rays Independ 
ently of Compton he put forward the quantum theory 
of the change of frequency due to the scattering of 
X rays—the Compton effoot He was one of the 
inventors of the powdered crystal method of X ray 
crystal analysis By his introduction of the idea of 
spatial quantisation and by his investigations relating 
to the oloctno and magnetic properties of molecules 
he did much to advance our understanding of radiation 
and molecular phenomena In collaboration with 
Huokel, Debye has developed a theory to account for 
the properties of strong electrolytes which has many 


Royal Medal, awarded to Prof O W 
Richardson 

In his earlier work, Riohardson laid the foundation 
of thermioruca He was the first to study m detail 
the escape of electrons from hot bodies in a vacuum 
and to give the correct interpretation of the pheno 
mena His work on photo electno emission was also 
of fundamental importance, and m it many of the 
now generally accepted ideas relating to interaction 
between radiation and matter were suggested 
Among many important contributions in other fields 
was tine prediction and calculation of the gyro 
magnetic effect—the rotational torque accompany 
mg the magnetisation of a rod In addition, he 
has done important work on election emission 
associated with chemiial action He and his students 
have contributed largely towards filling up the gap 
between the ultra violet and X ray spectra His 
mam work m reoent years has related to the hydrogen 
molecule, and has afforded a detailed test of the new 
quantum meohames when applied to one of the 
amplest structures for which the old quantum 


Royal Med at, awarded to Prof J E Mars 

At a time when few believed it possible. Prof 
Marr discerned a delicate time scale in the Lower 
Palnozoio Rooks, chiefly in the Lake District and 
North Wales, and emptied it to elucidating the de 
velopment of life ana earth structure After testing 
his results m Scandinavia and m Bohemia he was 
able to make further use of them m setting in order 
corresponding rooks m South Wales He has worked 
out the structure, origin, and development of the 
mountains, lakes and rivers m Lakeland and else 
where m the north of England His work in assocna 
tion with Dr Harker on the metamorphism brought 
about by the great mass of granite of Shop Fell on 
the rocks into which it was injected has become classic, 
and has inspired the rapid advance now being made 
in kindred studies Of recent years he has oontn 
buted largely to knowledge of the Cambridge district, 
and particularly of the Pleietooene deposits and thetr 
relation to early man there and in Last Anglia gener 
ally 

Davy Medal, awarded to Prof R Robinson 

By his investigations of the chemistry of the alka<- 
loids Prof Robinson has made notable additions to 
the knowledge of the structure of these complex 
subetanoea and by experiment extended by theoretical 
discussion he has strikingly indicated possible mechan 
isms of their formation m Nature He has also earned 
out bnlliant synthetical work in connexion with the 
colouring matters of flowers His theoretical studies 
of the mechanism of orgamo reactions, m particular 
substitution in aromatic compounds have led to 
results of groat value in that they enable a very wide 
range of reactions to be considered from a common 
point of view 

Darwin Medal, awarded to Prof Johannes 
Schmidt 

Dr Johannes Schmidt is at the same time a dls 
tmguished oceanographer and a recognised researoh 
worker m genetic* of animals and plants The number 
and extent of the voyages m small research vessels 
which Dr Schmidt has accomplished with suooees, 
hm large and varied collections of the pelagic fauna 
and flora and the remarkable senes of observations 
made under his direction on the physical and chemical 
phenomena of the sea give him an undisputed place 
m the first rank of those scientific explorers whose 
labours have built up our knowledge of the oceans of 
the world His researches on the life history of the 
fresh water oel and the disoovery of its breeding places 
far out m the Atlantio are widely known Dr 
Schmidt’s breeding experiments on the tropical fresh 
water fish, Lebuiea earned out w the Corlsberg 
Physiological Laboratory at Copenhagen, are of muon 
interest, whilst his investigations on the local raoes 
of the viviparous blenny (Zoaroet tat nparvi L ) are 
of outstanding importance and onginahty 

Hughes Medal awarded to Sir Venkata Raman 

Sir Venkata Raman is one of the leading authontiss 
on optics, in particular on the phenomenon of the 
soattenng of light In this connexion, about three 
years ago he discovered that the light s oolour oould 
be changed by soattenng This had been predicted 
theoretically some time before, but m spite of search 
the ohange had not been found The ‘ Raman effect ’ 
must rank among the best three or four duoovenes 
in experimental physics of the last decade It has 
proved, and will prove, an instrument of great power 
In the study of the theory of solids 
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Polar Front Analysis 


1ALVK yean ago Dr J Bjerknes, of Bergen, Norway, 
-P visited the forecas tin g branch of the London 
Meteorological Office to demonstrate the methods of 
weather foreca st i ng that had been developed by him 
and his oolleagaee These methods had been arrived 
at in the first pleoe because of a dearth of telegraphio 
reports from foreign countries during the War, which 
made it possible to progress only by securing more 
numerous local telegraphic reports giving an unusual 
wealth of information about conditions in Norway 
Such a direction of development is contrary to that 
generally followed m eynoptio meteorology m other 
oountnes, the natural course during the past few 
decades having been constantly to extend the network 
of stations to cover on increasingly large area, as it 
has been realised more and more that many weather 
phenomena can only be explained by tracing the past 
history of the wind currents mvolved during several 
days, which may mvolve the oonstruotion of tra 
lectones ’ several thousand miles in length Sir 
Napier Shaw has been prominent m these develop 
meats, and his ‘ Life History of Surface Air Currents ’ 
is a notable landmark of progress on those knee 
Nevertheless, as was shown by the French meteoro 
logist Durand OrAviUe at a competition m woather 
forecasting held at Li6ge in 1900, it is equally true 
that many phenomena can be explained only by a 
very detailed study of local variations of wind and 
pressure in a portion of a single oyolomo depression 
and this line of advance has not been followed nearly 
to the extent that it deserves 

Dr Bjerknes has left as a memento of his visit to 
London a paper* which deals with three meteoro 
logical situations analysed by his ‘ polar front 
method, full use being made of the large number 


• Pnctkxd Examples of Polar front Analyxli over the BrltUh Idea 
1985-24 by Dr J HJerkne* Meteorological Offloe Memoirs No 50 
■ondon HM Stationery Offlce 1930) 


of outographio reoords of wind, pressure, tempera 
tore, etc , that are mam ta m ed in Great Britain The 
special distribution of the masses of ' polar' and 
equatorial' air that aooording to the Norwegian 
school of meteorology are the fundamental elements 
of the eyclomo depressions of middle and high lati 
tudes, and possibly even of tropical oyolones, is not 
the mam subject matter of this paper, which is eon 
oemed rather with a demonstration of oertarn ways 
in whioh a 4 front ’, that u> the line or band separating 
such different air masses, may be modified either by 
downward movement of bit within the oold polar air 
mass or upward movement of air m a transitional 
band separating polar and equatorial air masses 
Three oases covering the periods Mar SO Apnl 1,1920, 
Feb 10-11, 1920, and Jan 22 23, 1928, are analysed 
It is not possible m a short space to give more than 
an outline of the subjeot matter of the paper As 
some of the ideas introduced are published here for 
the first tune, the paper should be read by all who 
wish to follow the progress of this interesting school 
of meteorological thought It is doubtful whether 
the pursuit of this method of analysis is likely to lead 
to an understanding of the causes of formation and 
maintenance of depressions, but it is none the less 
almost indispensable for explaining certain weather 
sequences, and as an aid to greater precision m making 
forecasts for periods up to about twenty four hours 
ahead, and especially for periods of six or twelve hours 
ahead Ihe application to longer periods is normally 
impracticable, bocause the complexity of meteoro 
logical conditions makes it impossible to got much 
beyond a kind uf extrapolation of tendencies revealed 
by a sequence of synoptic charts The oauses ot 
acceleration or retardation of fronts, which last are 
so important m controlling the upward and downward 
motion of the air masses on either side of a front, are 
still obscure 


Body and Mind 


F a paper read before Seotion I (Psychology) of the 
British Association at Bristol Dr H Banister dis 
cussed the psychology of the tuberculous patient He 
quoted various authorities who have attributed to 
tuberculosis a great variety of mental ohangee The 
disease has been regarded by some to be stimulating 
to intellectual activity, even to the extent of pro 
ducing the genius, others consider it to be the cause 
of neurasthenic syndromes, hysterical manifestations, 
oertarn types of psychosis, and homicidal tendencies 
As his own view. Dr Banister insisted that the mental 
mechanisms of tuberculous patients are the same as 
those of the healthy individual Their apparently 
peculiar psychology is not dependent on tubercle 
infection, it is the ordinary reaotion of the mind to 
the mhibifaona , restrictions, and difficulties whioh in 
evitably aooompany the disease, and is absent only 
in those who can readily adapt their outlook and their 
lives to the new and li miting circumstances In some 
persons such adaptation, coupled with a tendency to 
day dreaming which can be preeent during any 
ohromo illness , may bring out the creative tendencies 
of the individual, expressed m literature and the arts 
The state of undue exaltation and optimism often 
stated to be characteristic in phthisis, is very mfre 
quent, an d is simply a manif estation of the dissooia 
non whioh might follow any severe men tal stress 
Considering the effects of the mental attitude of the 
tuberoulousiDr Banister stated dogmatically that the 
patient with a hopeful outlook has a for better chance 
of arresting tbs riisftairr +h«m the one who is obnstantly 
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in a state of despair and anxiety This points to an 
extremely impoitant lino of treatment The patient 
must be encouraged to aim for a life of useful though 
limited activity, to beware of invaliding himself beyond 
the degree required and to avoid anxiety and worry 
This is not always easy for the rich for thoae of 
limited means it is, in the home, almost impossible , 
but that it can bo successful under suitable conditions 
is fully confirmed by the results obtained at Papworth 
Village Settlement 

A related topio was discussed in a paper before 
Section I (Physiology) of the Association Dy Mr P 
Watson Williams who referred to chrome toxamua as a 
cause of mental disorder and alteration in character 
He pointed out that ohromo inf* etions can give rise to 
mental ohangee and produce disorders of conduct re 
suiting m the unfortunate victim being charged with 
misdemeanours or ortminal actions As a typical 
illustration, he cited the well known character ohangee 
whioh often follow epidemio encephalitis in children 
Of equal importance, but more readily overlooked, is 
toxio absorption from some focus of sepsis The re¬ 
sults of such toxemia vaiy within wide limits, from a 
mild depression to a oertifiable psychosis with suicidal 
tendencies 

While recognising that there must be convincing 
evidence before attributing misconduct to a toxio 
mental breakdown, Mr Watson Williams emphasised 
the neoesnty for expert medioal examination to deter¬ 
mine whether a delinquent should be dealt with m a 
hospital rather than before a magistrate 
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Fishes from the Dana Expedition. 

-JAR C TATE REGAN and Mibb Ethelwynn Trewavas 
1 ' have described a large and unique collection of 
fishes in The Fishes of the Families btomiatidae and 
Malacosteidte' (TheDanish Dana Expedition, 1920-22, 
in the North Atlantic and Gulf of Panama Oceano 
graphical Reports edited by the Dana Committee, N o 0) 
The closely related families Astronesthide and 
Chauliodontid® have already been dealt with, and 
the present work is a complete systematic revision of 
the Stomiatuto and Malacosteid®, except for the 
genus Stornuu The report is based on the Dana 
collection and on the specimens ui the British Museum 
(Natural History), and m addition several type speci 
mens have been examined from elsewhere Four 
new genera, twelve new sub genera, and seventy three 
new species of the Stonuatid® and four new species 
of the Malacosteidas are here described, the new species 
exceeding in number those previously known They 
are all oceanic and probably predaceous, moetly living 
at no great depth below the surface 

Of the nineteen genera described by Dr Tate Regan 
and Miss Trewavas, all but one are known to oocur in 
the North Atlantio The presonoe of a barbel is general, 
and there are two series of photophoree on each side of 
the lower part of the body and a single senes on the 
tail Behind the eye is a large organ with luminous 
surface which can be turned downwards and mwards 
into a pocket and ho concealed lho authors suggest 
that the serial photophoren jKiH-uhly serve as recogni 
tion marks, enabling tho members of a shoal to keep 
in touch with ono another, and that the post ocular 
luminous organ may give light for vision, but the 
use of the baibel in these fishes of the upper and 
middle layers of the ocean is more difficult to sec 
It is suggested that it may bo sensory, perhajw 
receiving impressions that indicate the approach of 
other fishes, or, when very long and Himple, may bo 
tactile The bulbs and swellings which often occur 
on the barbel are glandular, similar to tho luminous 
oigans on the body, and aie probably also luminous, 
serving as lures In some species, especially those 
belonging to the gonuB Euatomvaa, the form of the 
barbel is tho chief distinguishing mark 

Very interesting changes are shown m some of 
the young stages of these fishes In Anatomxae in 
the family Malacosteid® and huatomxaa and Idui 
oanihus in the Stomiastid® there are young specimens 
of the same species with juvenile characters which are 
as large or larger than those with the structure of the 
adults, indicating a rapid transition from one stage to 
another, possibly accompanied by a decrease in sizo 


University and Educational Intelligence. 

Gambbidok —The Appointments Committee of the 
FacultyofPhymcsandChemistryhasappomtedDr R (3 
W Noinsh of Emmanuol College to be Humphi ey Owen 
Jones locturer in physical chemistry for threo years 
The General Board recommends (1) that a pro 
feesorship of geography be created as from Jan 1, 
1031, that the stipend attached to the professorship 
be 11200 a year, and that the present reader in 
geography, Mr F Debenham, be the first holder of 
the chair, (2) that a professorship of experimental 
psychology be created as from Jan 1, 1031, that the 
stipend attached to the professorship be £1200 a year, 
and that the present reader m expenmental psycho 
logy, Mr F C Bartlett, be the first holder of the ohair 
Dubbam —Lord Londonderry has been appointed 
Chanoellor of the University in succession to the late 
Duke of Northumberland 

Edimburoh — At a meeting of the University Court 
held on Nov 24, it was resolved to proceed with 
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or din a nces founding a chair of psychology and a chair 
of geography m the University 

Dr J Duncan White was appointed as University 
lecturer in radiology m succession to Dr J M 
Woodbum Mormon 

Intimation was received of a bequest by Mrs A M 
Cameron, widow of the late Surgeon Lieut Col Lewis 
Cameron, the bequest to be for the constitution of a 
Lewis Cameron Fund for a prize in connexion with 
bacteriology or the diagnosis of disease, as the Court 
might from tune to time decide 

On the recommendation of the Senatus, the Court 
resolved to institute a course of twenty five lectures 
m acoustics in the Department of Natural Philosophy 
for students m music 

Having consulted the Senatus and the General 
Council, the Court oonourred in a proposal of the 
Scottish Universities Entrance Board to adopt a 
regulation including natural science among the subjects 
of the Preliminary Examination 

Accobdimu to the Report of the Board of Manage¬ 
ment of the London School of Hygiene and Tropical 
Medicine, presented to the Court of Governors on 
Nov 28, the financial situation of the Sohool is 
satisfactory up to a jioint the Couit of the University 
having secured to the Sohool an Exchequer grant for 
a term of years at the rate of £40 000 per annum 
Tho School, however, has to supplement this by volun 
taiy effort, not only to meet the coat of the present 
programme, but also to meet the cost of developments, 
outlet 1 ally in regard to industrial medicine and hygiene, 
which are already ptcssing for attention The report 
on tho work of the School during the first year 
of occupation of the pi onuses, the gift of the Rocko 
feller Foundation, which weie opened by the Pnnce 
of Wales m July 1929 stated that no less than 217 
poHt graduate students had attended the courses and 
a fuither 75 non medical persons proceeding to the 
tropics had attended tho lectures in tropical hygiene 
Reference was also made to the assistance lendeied by 
the Seamen's Hospital Society, and to the extension it 
has recently made to the Hospital for Tropical Diseases, 
which juovides a valuable centro for the teaching of 
tropical medicine m association with the School A 
beginning has been made with the teac lung of industrial 
physiology and medical industrial psychology 

Thh annual conference of the Geographical Associa¬ 
tion will be held on Dec 31-Jan 5 at the Imperial 
Institute, South Kensington, 8 W 7, and the London 
Sohool of Economics, Houghton Street, W C 2, under 
the presidency of Mr B B Dickinson, who will 
deliver his presidential address on Jan 1 The pro 
gramme includes a discussion and exhibition on 
sohool journeys, exhibition of maps showing agnoul 
tural distribution m Scotland (Mr H J Wood), 
regional study of the Chod villages of south west 
Bohemia (a Leplay House group), Lantern lecture by 
Major R W G Kingston on the 1 tree roof ’ of the 
Guiana forest and by Mum R M Fleming on regions 
of Russia, a paper on the distribution of houses m 
England and Wales as a population index (Dr P W 
Bryan), a discussion for secondary sohool teachers of 
Mr B C Wallis e paper on geography from the point 
of view of the e xamin er, and another for primary 
school teachers on goography and the extension of 
the sohool age Reference is also made to the dis¬ 
cussion on the teaching of geography arranged by the 
Conference of Educational Associations for Jan fi at 
University College, Gower Street, W C 1 A publishers’ 
exhibition of books and apparatus will be open upon 
Jan 1-3 Information regarding the meeting of the 
Geographical Association can be obtained from the 
Clerk of the Association, Municipal High School of 
Commerce, Princess Street, Manchester. 
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Historic Natural Events 

Dec 7, 1663 High Tide— Pepys records that 
' last night was the greatest tido ever known in the 
Thames all Whitehall was drowned 

Dec 7, 1873 “ Cattle Show Fog —During the 

whole of the week beginning Dec 7 the British Isles 
were under the influence of an anticyclone Hard 
frosts and dense fogs occurred over the whole country 
In London the fog was continuous throughout the 
week which was that of the annual tattle Show and 
caused great inconvenience It was followed by a 
great increase in the number of deaths from resj ira 
tory disoases 

Dec 7 1879 Great Cold in Central Europe — 
December 1879 was the coldest month of the century 
in Franco and central Europe The frost began on 
Nov 22 26 and reachod its greatest intensity on 
Dec 7, when it extended over France Switzerland 
Italy and even northern Africa for snow fell m Tunis 
At Montsouns Pans a temperature of 11° J* was 
recorded in the shade and farther oast at Langree 
- 22° F In Pans there were 76 days of fi mt 33 in 
succession and m France 60 persons died of cold 
The Seme Yonne and Loire were frozen There was 
hoavy snow m Pans The Dutch watorways were 
frozen for 64 days On Deo 8 the Zuider Zee became 
an ice lake By way of contrast the winter was not 
cold m Russia A second period of cold came at the 
end of Tanuary but February was very warm Tho 
beginning of December was very cold m England and 
Scotland (see Dec 4) but afterwards the cold was not 
excessive and the Thames was not frozen over 

Dec 8 9 1886 Storm and Low Barometer over 
Eastern Atlantic —This storm was notable for its 
great extent the low barometer in its centre its 
duration and tho violence of its winds It appealed 
off the west of Ireland on the evening of Deo 7 and 
tiavollod due eastwards across the south of England 
At Belfast on the afternoon of Dec 8 the barometer 
fell to 27 38 mchos (927 2 mb ) Ihe avorago wind 
velocity reached 80 miles j>er hour at rieetwood from 
8 30 to 9 30 a M on Dei 9 and excet led 70 miles 
per hour from 8am to 4 pm Ihe gale extended 
over the whole area from Stornoway to Corunna more 
than 1100 miles A sharp squall with thunder 
lightning and hail passod over London at 9 a m 
on Dec 8 On the coasts no fewer than 217 vessels 
were recon led as lost or damaged while two life 
boats were capsized near Fleetwood with tho loss of 
27 lives 

Dec 9-X1, 1671 Glazed Froet in Somereet—A1 
though there was no ice on any water the 1am of 
these <lays m Somerset froze as it fell An ash branoh 
weighing three quarters of a pound hail 16 pounds of 
ice on it the ice being five inohes in circumference 
Vast numbers of trees were destroyed by the weight 
of the ice 

Dec 10 1x49 Severe Winter in England—The 
winter of 1149-60 was very severe m England and the 
Netherlands The Thames was frozen from Dec 10 
until Feb 19, and was used as a highway for carnages 
and hones The sea off Holland was frozen three 
miles from the shore The winter caused a severe 
famine, and the whole year was very unfavourable 

Dsc xs, 1901 Snowstorm over England —A deep 
baromotno depression travelled eastward along the 
English Channel on Deo 12-14 and during these 
three days strong north easterly winds prevailed over 
the British Isles, while s violent snowstorm raged 
over most of England, especially the north Midlands 
Enormous damage was done to telegraph wires, the 
north of England bong isolated from London, while 
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railway traffic was completely disorganised Great 
drifts were formed m hilly districts, blocking roads 
and causing the loss of many sheep 

Dec 13, 1795 Meteorite The contioversy as to 
whether so called thunder bolts ever actually fell 
fiom the sky was ended m 1796 when an aerolite was 
observed to fall on Dec 13 at Wold Cottage Thwntg, 
m ar Scarborough Tins aerolite whuh weighs 66 lb , 
is now in tho British Museum (Natural History) 


Societies and Academies 

London 

Mineralogicsl Society Nov 4 Arthur Russell An 
account of British mineral collectors and dealers in 
the seventeenth eighteenth and nineteenth centuries 
A first instalment of a senes of short biographies 
dealing with Nehemiah Grew TRS (1641 1712), 
William Borlase HRS (1696 1772) Rudolf Inch 
Rasjie (1737 1794) and Philip Rashloigh F R S 
(1729 1811)—M H Hey On oupnferous melanterite 
from the Skounotissa mine Cyprus A crystallo 
graphic study of a well orystallised specimen from an 
ancient working (perhaps Roman) 111 the bkounotissa 
mme revealed a very peculiar habit tabular to 6(010), 
and the presence of the new forms z(161) y(231), 
9(112) 9(102) and 0(160) A partial analysis shows 
the presence of 7 7 per cent ( ubO, 7H,0 —C B 
Tilley On tho dolento chalk contact zone of Scawt 
Hill Co Antrim The production of basic alkali 
rocks by the assimilation of limestone by basaltic 
magma (With chemical analyses by H F Harwood) 
Assimilation of limestone at the contact of a iloleiite 
intrusion with the chalk at Scawt Hill gives rise to 
a hybrid rone built up of pyroxene noli rocks (pyrox 
enites) titanaugite melilite rocks and basic rock types 
bearing nepholino (theralite and nepheline dolente 
assemblages) Tho segiogation of a basic alkali re 
Hiduum is the complementary process in the precipita 
tion of magnesia nch pyroxene in the pyroxenites 
Plagioclaso is resorbed and gives place to a titaniferous 
lime augito rich m alumina melilite and nophelme, 
while perovskite aeginne and wollastomte are other 
products in the hybrid /one Frank Smithion A 
simple method of observing tho magnetic properties 
of mineral grams The tests are made with softened 
stool needles attached to the poles of a hoise shoe 
magnet a Htmng field being obtained when the points 
aie 1 mm or so apart The attraction is observed 
under the microsco{>e — M H Hey On studies of 
the zeolites (1) (tenoral icview A short review of 
the general properties of the zeolites with some 
suggestions on the interpretation of the available data, 
and a comjiarison of the zeolites with the clays ultra 
marines, permutites and artificial zeolites 

Royal Meteorological Society Nov 19 J Edmund 
Clark I D Margery R Marshall and C J P Cave 
Report on the phonological observations in the British 
Isles Decembei 1928 to November 1929 A year of 
extreme conditions resulted m average results for 
1929 Winter migrants such as fieldfares and red 
wings fled from usual haunts to avoid tho oold but 
reappeared as weloome guests m south Ireland and 
south west England Sharp spells of oold m April, 
May, and June neutralised the alarming number of 
queen wasps In the table of flowering dates all are 
late m England and Wales, though deoreasmgly so 
from 17 to 14 days for the hazel and ooltafoot m 
February, to 1 and 2 days for the devil a bit scabious 
and ivy m early August and late September That 
the determining factor was oold of continental type 
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spreading exceptionally in proportion to propinquity 
is well shown by the district values Our earliest bird 
reoord the song of the thrush and the honey bee date 
for insects tell the same tale The exceptional nature 
of the March warmth and sunshine is best illustrated 
by the insects on the average the queen wasp appears 
two days after blackthorn blooms in 1020 ten days 
earlier It was more than a month early in Scotland 
W and the orange tip butterfly nearly as much in Scot 
land E The year s results m farm and garden as to 
quantity and quality showed a small balance on the 
credit side due chiefly to the superb September But 
to drought in the south east was due a shortage of hay 
and straw while in the far north late comparatively 
m its harvost time the October deluge played sad 
havoc —A V Williamson and K G T Clark The 
variability of the annual ramfall of India Variability 
is defined as the percentage departure— irrespective 
of sign from normal annual rainfall which has 
occurred at a given station in half the years of the 
period 1890 1923 Two generalisations are sub 
mitted (1) the lower the rainfall the greater van 
ability tends to bo (2) rainfall is less reliable when 
it is characterislK ally concentrated than when it is 
well distributed m time A map of India divided into 
zones by means of lines of oqual variability has 
been prepared 

Paris 

Academy of Science* Nov 3 — Bigourden The 
Technological Institute of I Porro Historical account 
of the astronomical equipment of this observatory — 
B L Bouvier The systematica of the Satumioides 
of the family of Henuleuca — George* Claude The 
utilisation of the thermal energy of the sea An 
account of the laying an iron tube 2 km in length 
in the Bay of Matanzas for the purpose of extracting 
cold water from the sea floor to be utilised by the 
Claude Boueherot plan —C Camichel J Lcderc du 
Sablon and L Eacande Experiments on the pipes 
supplying water to the Mifcgebat power station —H 
Achieaer The polynomials of Tchobyschefl for two 
segments —Henri Duma* The generalisation of 
a theorem of Mandelbrojt—Mandelbrojt Some 
theorems on holomorph analytical functions limited m 
an infinite region —Jean Chary The velocity of pro 
pagation of the Newtonian attractor n —G Wataghin 
The rolatioiw of indeternunation in the theory of 
quanta L Golditeln Iho distribution of the eleo 
trons m the atom —Pan Tcheng Kao The vibrations 
of piezoelectric quartz along the o] tic axis Quartz 
possesses tliree fundamental frequencies related to the 
three axes and this is not m contradiction with 
Cune s law —A Dargenton The lefraction of pencils 
of right lines —A Couder St eotrograph with a non 
inclined i Into—R Trdhin Ine absorption of aqueous 
solutions of hydiochh nc acid in the ultra violot —R 
Zouckermann Tho phosj horcecenoo phenomena pre 
sen ted by fused silica discharge tubes The pheno 
mens described are analogous with those described by 
Curie as resulting from the action of radium rays on 
various substances and by Wiedemann and Schmidt 
when studying the action of the cathode rays J 
Giunbm The compounds of tart one acid and copper 
Solutions < f the copper tartrates were prepared by 
dissolving mcrcafuigpropoitionsof precipitated copper 
hydroxide m tartanc acid and theeo wore examined 
for rotatory power and dicliroism The discussion of 
the data from the point of view of formation of 
definite compounds is reserved for a later oomraumca 
tion — E Darmou and Jean Pierre Pdrex The vans 
tion of the rotatory power of the camphors ulphonates 
in the presence of neutral salts —Jean Becqutrel and 
W J de Haas The paramagnetio rotatory power of 
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crystals of xenotune at very low temperatures and on 
the paramagnetio saturation The temperatures were 
taken down to 4 2° abs (liquid helium) with a mag 
netio field of 27 000 gauss Under these conditions the 
paramagnetic saturation is almost complete Curves 
have been obtained representing the rotations as 
functions of H/T where H is the magnetio field and 
T the absolute temperature —H A Kramers Para 
magnetic rotation m uniaxial orystals of the rare 
earths —Desmaroux and M Mathisu The X ray 
study of the gelatimsation of mtrooelluloee —A 
Kling and A Lassieur The hydrogen exponent (pH) 
of water In two earlier communications the authors 
have found by two independent methods a value 5 8 
for the pH of water This figure has bean criticised 
on the ground that the experiments may have been 
vitiated by the presence of a trace of carbon dioxide 
in solution An experiment is described m which the 
water used was directly distilled from a platinum 
vessel after addition of caustic soda the distillation 
being earned out in a current of pure hydrogen This 
water again gave a pH i f 5 8 by a rero electrometru 
method confirming tho previous results—A1 Yaki 
mech A complex compound of quadrivalent vana 
drum cyanide The preparation of the oomj crund 
K,V(CN), is desenbod Joseph Robin Ihe migra 
tion of the amino groups in the arylammee dorivod 
from tho diarylarylethinylcarbinols The constitution 
of the compounds obtained Paul Bruire The 
colonmetno micro rear tions of the glutenogen pro 
teids and of the cellulose gels of the wheat gram J 
Beauvene and J Treyve Tho survival and develop 
ment of green plants during periods up to nearly 
two years in hermetically closed receivers Fontaine 
The parallelism oxistmg m fish between their re 
aiatanee to variations of salinity and the independence 
of their interior medium—H Leugier and Mile L 
Lubimka Reflex excitability and refractory pheno 
mens m the nerve centree—Georges Blanc and J 
Caminopetros The sensibility of OtftUut cxtxUua to the 
Mediterranean kala azar This marmot is so sensitive 
to kala azar infection that it is undoubtedly the beet 
experimental animal for the study of this disease and 
its mode of transmission—J Magrou and Mine 
Magrou Action at a distanoe and the development of 
the egg of the sea urchin New experiments 

Leningrad 

Academy of Science* Oomptes rendu* No 15 
1930—V Ipatjev Cellulose from sugar An analysis 
of the cellulose obtained by Prof E S chmi dt. Munich 
from monosaccharides —A Cidibabin Acids in Baku 
petroleum A Karpimkij (1) Studies of prob 
lematio objects and phenomena a study of the rem 
nants of Hdxcoprwn —(2) A problematic fossil fiom 
the Palteozoio deposits of the northern Urals A 
description and discussion of Proamphtbta problema 
ttca represented by a fossilised scaly akin —(3) Grey 
oast iron resembling m structure a piece of wood 
Chemical raetallographio and microscopic analyses of 
an object found m a furnace and representing a piece 
of cast iron with all the details of structure of wood — 
V Chlopin and B A Nikitin The radium content of 
the petroliferous waters of the Grozny area The 
concentration of radium m some samples was very 
high namely 1/28, 3/28 and 1/31 —V Vernadaklj 
Radioactivity of petroliferous waters The ooncen 
tration of radium m natural waters must be connected 
with some biological processes on the surface of tbs 
earth —A Grosse The X ray spectrum of the 
element 91, ekatantahum (1), Senes L —G Pfeiffer 
A generalisation of Jacobi s method of the Integra 
tion of oomplete systems of lmear homogeneous 
equations 
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Central Research Stations in Tropical 
Agriculture. 

O NE of the features of the poet War administra¬ 
tion of the tropical possessions of the British 
Empire ib the increasing attention which is being 
paid to the application of science to agnoulture 
This is no longer the sole concern of the Colonial 
Office, as a number of new organisations, offioial and 
commercial, such as the Empire Marketing Board 
and the Empire Cotton Growing Corporation, are de 
voting every year large sums of money to research 
The new movement gamed considerably, both in 
impetus and m direction, when the Imperial Agri 
cultural Research Conference met for the first time 
m London in 1927 (Nature, Oct 29, 1927) One 
of the main recommendations of thiB Conference, 
as regards research, was a proposal for the estab 
lishment, as funds and staff permit, of a chain of 
central tropical and Bub tropical research stations 
which should, in the mam, oonflne themselves to 
long range and wide range investigations, or, in 
other words, should concentrate on (1) problems 
requiring more prolonged research than can nor 
mally be expected from the technical staff of any 
single administrative department, and (2) problems 
arising m more than one territory of the Empire 
towards the solution of whioh the comparative 
method may be expected to make an effective 
contribution ” On the relations between the pro¬ 
posed central stations and the local agricultural 
departments, the Conference laid down some gene 
ral directions The work of the central stations was 
expected to be developed as a reinforcement of the 
undertakings of the local agricultural departments 
and m no sense as a substitute for such activities 
It was felt that such a policy would not only prevent 
friction but also would make overlapping impossible 
The recommendations of the Imperial Agricul¬ 
tural Research Conference were, with oommendable 
promptitude, duly endorsed by the Committee on 
the Colonial Agricultural Service appointed by the 
Secretary of State for the Colonies, under the chair¬ 
manship of Lord Lovat The first of the chain of 
Imperial Agricultural Research Stations, to be de¬ 
voted solely to research, was started at Am am in 
East Africa in 1927 Steps were taken to develop 
and expand the estate and buildings taken over 
from the Germans at the armistioe of 1918 The 
reports of the new station for the period Mar 2, 
1927, to Mar 31, 1930—a little more than three 
years—have just been issued by the Colonial Office * 
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Thaw paper* oontam the fullest details of the his¬ 
tory, purpose, and progress of the Amaru Institute, 
and should be oarefully studied, not only by all 
research workers concerned with tropical agnoul 
tore, but also by the administrative officers of the 
Colonial Semoee interested in the development of 
the regions entrusted to their oaro 
Although the original experiment station at 
Amaru, founded by the Germans in 1902, passed 
through a period of neglect and vicissitude from 
November 1918 until March 1927 when the new 
scheme started, nevertheless the station generally 
was found to be in a surprisingly good condition 
when the present Director, Mr W Nowell, took 
over charge The roads and plantations were in 
good order, the laboratories, library, and the 
botanical and entomological collections were well 
cared for These oiroumstanoes have not only 
lightened the heavy work involved in the formation 
of a modem agricultural experiment station, but 
have also assisted the Director and the staff of the 
Institute in formulating a programme of work and 
in setting in motion a number of interesting m 
veetigations on such subjects as the rfile of shade 
trees in coffee cultivation, the nature and spread 
of the virus diseases of plants, the beet methods 
for the study of soil erosion, and the maintenance 
of the fertility of tropical soils—a matter of the 
first importance in the future development of the 
African oontment One important extension of 
the research Btation has already been earned out 
The neighbouring coffee estate of Kwamkoro has 
been taken over, connected with Am am by a motor 
road, and considerably developed Plans for addi 
tional sub stations at Tongeru and other places are 
being rapidly matured The Amam Station is 
settling down to senous work and already the need 
for mare workers is beginning to be felt 

As is inevitable in such undertakings, the new 
station has had to contend not only with looal 
difficulties of a particularly trying nature, but also 
with a oertam amount of advene criticism Much 
tune and energy have had to be expended in im¬ 
proving the communications of the station itself 
and in making it accessible to visitors The supply 
of looal labour is scanty, as the climate of Amam 
is unpopular with the inhabitants of the lower 
levels The experiment station has not yet been 
provided with a fully qualified medical offioer and 
has to rely in all cases of emergency on the medical 
staff of the Universities’ Mission at Tongwe Thu 
is a great defect in organisation and one which 
should be dealt with by the authorities without 
delay Adequate medical arrangements are not 
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only imperative for the scientific w o rke rs and their 
famili es, but also would help in attracting a better 
supply of native labour A good deal of looal 
criticism, to the effect that Amam is not represent* 
tive of East African conditions and that the results 
obtained cannot possibly apply to the six de 
pendencies whioh contribute to its support, has 
had to be met The Director point# out that such 
criticisms would apply to any other site that could 
be selected, and that no alternative has yet been 
suggested with advantages which would offset the 
roads, buildings, equipment, and plantations whioh 
were already in existence at Amam in 1927 and 
which cost no lees than £100,000 sterling 
A critical study of the Amam reports discloses 
one administrative weakness whioh is of consider 
able interest both to the scientific worker and also 
to the general public, namely, the incompatibility 
of long range and wide range research with the 
preparation of a detailed annual report So little 
progress can be made m such work m twelve 
months that the submission of an annual report u 
almost ridiculous Further, the practice leads to 
the waste of much valuable time, and also exposes 
the workers to the nsk of uninformed comment 
and to undeserved criticism It would seem that 
an important improvement m administration oould 
be made, and that a reform long overdue oould 
be earned out, if these annual reports oould be 
abolished altogether so far as research is concerned 
If the workers at Amam oould be asked to furnish 
instead a well thought out quinquennial review in 
whioh the purpose, equipment, progress, and cost 
of the station oould be set out in dear and definite 
form, the present annual reports oould be replaced 
by a bnef account of important administrative 
events, to which a statement of the annual reoeipts 
and expenditure, with the usual auditor’s oertifl 
cate, oould be attached This would provide for 
any neoessary administrative oontrol of the station 
From the point of view of the scientific invests 
gator suoh an innovation has obvious advantages 
The workers overseas would then receive adequate 
protection, and they would be able to work out 
their own salvation under conditions appro x i m at in g 
to those obtaining in the research oentres of Great 
Britain The growing volume of annual reports, 
now suoh an alarming feature of agricultural re¬ 
search in the Empire, would be replaoed by the 
five yearly review, which would soon find a per¬ 
manent place in the literature of the subject 
Further, suoh reviews would provide an effective 
documentation both for the Press and for the 
general public interested in the work, and would 
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also prove invaluable as a basis for the delibera¬ 
tions of the Imperial Agricultural Research Con 
ference, the next meeting of whioh will take 
plaoe in Australia in 1032 A beginning in the 
direction indicated might be made next year 
If quinquennial reviews of the various experiment 
stations m Australia and New Zealand for the 
period ending Mar 31,1031, could be prepared and 
circulated m time, visitors to the antipodes m 
1932 would be provided with all the information 
they need for the study of the local experiment 
stations and of the results obtained If other parts 
of the Empire adopted the same practice, the 1032 
meeting of the Imperial Agricultural Research Con 
ferenoe would mark a distinct step m advance in 
providing that effectivo publicity which is now 
becoming so necessary in scientific work, not only 
for the workers themselves but also for the public 
from whom the funds are ultimately derived 


Chemistry for the Layman 

(1) Chemistry for Beginners By Dr E J Holm 
yard (Dent’s Modern Science Senes ) Pp xi + 
223 + 8 plates (London and Toronto J M 
Dent and Sons, Ltd , 1030 ) 2s 6 d 

(2) In the Realm of Carbon the Story of Organic 
Chemistry By Prof Horace G Doming Pp 
x +365 (New York John Wiley and Sons 
Inc , London Chapman and Hall, Ltd , 1930 ) 
16s net 

(3) The Spirit of Chemistry an Introduction to 
Chemistry for Students of the Liberal Arts By 
Prof Alexander Findlay Pp xvi + 480 (Lon¬ 
don, New York and Toronto Longmans, Green 
and Co , Ltd , 1930 ) 10# 6d 

AT the beginning of the present oentury there 
A were few works on chemistry written m auoh 
a manner as to appeal to the intelligent layman , so 
that, in spite of such earlier works as Scoflem’a 
“ Chemistry No Mystery ’ (1839), chemistry re 
mained a decided mystery to the average educated 
person The text books of the period were dressed 
in the trappings of an unimaginative formalism, 
and to layman and aspiring chemist alike the 
subject appeared to be far removed from the 
activities and interest# of everyday life Little 
attention was paid at that time to the historical 
evolution of the science or to the personalities of 
its creators Such a system of instruction was 
capable of transforming a chemical enthusiast into 
• chemist, but it aroused no general interest m 
che mistry 

The texts of thirty yews ago woe assigned 
No. 3189, Vol 126] 


originally for the training of chemists In recent 
years, particularly since the War, there has been a 
growing recognition of the importance of chemistry 
as a subject of general education As a result, it is 
no longer sufficient to provide treatises and courses 
for the training of the professional chemist it has 
become neoessary to consider the needs of the in 
creasing number of pupils and students who require 
courses in what may be called cultural chemistry 
Thus, the last few yeare have witnessed a striking 
popularisation of chemistry, and there is now avail¬ 
able, particularly in the English language, a con¬ 
siderable variety of works on chemistry which may 
be read with pleasure and profit by the general 
student and by the educated layman The pubh 
cation of works of this kmd has influenced in turn 
the character of the more formal textbooks of 
chemistry Altogether, the last decade has been 
characterised by a strong movement towards a 
brighter and more arresting presentation of ohemi 
col facts and theories, and at the same time there 
bas been an equally marked growth of interest in 
the historical and humanistic aspects of chemistry 
(1) The three books under notioe illustrate some 
of the main tendencies to be observed in the 
modem methods of presenting chemistry in the 
school to the general reader, and to the lay student 
In dismissing methods of increasing the interest of 
pupils in school chemistry, an American writer 
(Collier, Journal of Chemical Education, 1930,2141) 
states that 1 the foundation of a oourse is labors 
tory work It is here the student at the start is 
given an opportunity to satisfy his curiosity and 
indulge in the interesting manipulation of chemical 
materials ” Dr Holmyard voices the same opinion 
m the preface to his little book “ Every oppor¬ 
tunity has been taken to press into servioe those 
attractive phenomena in whioh chemistry is so noh , 
but if a boy or girl assimilates the fare provided, he 
or Bhe will have acquired a knowledge of scientific 
method more difficult to appreciate than the beauty 
of the phenomena ” Thus, already on p 9, follow¬ 
ing an account of oommon laboratory apparatus, 
we find descriptions of an ‘ astonishing experiment ” 
with lodme and aluminium and an " exciting ” 
ohemical reaction with ammonium diohromate We 
begin to realise, in fact, that “ chemistry is a joyous 
adventure noh in spoils” At appropriate 
intervals the narrative is projected against the back¬ 
ground of history when we visit Pnestley, for 
example, we wear powdered wigs, travel in sedan 
chairs, and retail the current society gossip of Bath. 
Again, “ our experiments with o xy g en , simple sa 
they are, represent the work of many different men, 
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of many different countries and ages ” From the 
chemical laboratory, Dr Holmyard passes in suc¬ 
cession to chemical changes, oombustion, oxygen, 
hydrogen, formula and equations, water, acids, 
basee and salts, carbon dioxide, and air The 
result is a very efficient and attractive little book 
with an excellent selection of illustrations 

We have often wondered, bv the way, why Jan 
Ridd’s vivid description of a “ winkey ” has never 
been commended to their pupils, m these days of 
latttez fatre, by writers of popular school texts, 
in dealing with the phenomenon of combustion 
1 This is the manner of a ‘ winkey ’, which I here 
set down, lest child of mine, or grandchild, dare to 
make one on my premises , if he does, I shall know 
the mark at once, and score it well upon him 
Anon, as he reads by that light his lesson, lifting his 
eyes now and then it may be, the fire of candle layB 
hold of the peter with a spluttering noise and a 
leaping Then should the pupil seize his pen, and, 
regardless of the mb, stir bravely, and he will see a 
glow as of burning mountains, and a rich smoko, 
and sparks going merrily , nor will it cease, if he 
stir wisely, and there be good store of peter, until 
the wood [of his desk] is devoured through, like the 
sinking of a well shaft ” (“ Loroa Doone ”, Chap i) 

(2) Returning from Blackmore to our American 
writer, we road that little do the modem secondary 
students “ care whether oxygen weighs l 429 grams 
per liter, or that lead has a specific heat of 0 0305 
Far more important to them is the fact that hydro 
gen used to be used in balloons and is now used to 
make oleomargarine and ammonia gas Material 
must be presented m a modem way if it is going to 
stick and mean anything to the student in later life 
The applications must be stressed rather than the 
actual physical and chemical properties of the 
various elements The uses of materials that 
affect the life of the student should be stressed 
rather than simply the building bnoks of chemistry, 
namely, the study of the elements and their pro¬ 
perties ” We cannot aooept these statements at 
their faoe value The principle outlined, however 
acceptable to the ohemioal propagandist, should be 
apphed with caution by the teacher of chemistry 
This principle is the letfmoitf of suoh works as 
Sloason’s " Creative Chemistry ”, and it is dis¬ 
cernible in Prof Dealing’s new book, which “ is 
intended for the general reader who would like to 
know something of the manner m whioh orgamo 
chemistry grew and developed, and something of 
its contributions to the comforts and conveniences 
of modem life” 

Prof. Doming, however, has skirted the.pitfall 
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whioh has swallowed divers of his countrymen who 
have sought to popularise chemistry, for, although 
he emphasises the material achievements of orgamo 
chemistry, he is not led thereby to shut his eyes to 
the importance of the theoretical foundations and 
the historical development of the science He has, 
indeed, produced a proportioned and readable story 
of orgamo ohemistry, written around the sub titles 
How the foundations were laid , The orgamo chemi¬ 
cal industries, and, The ohemioal activities of living 
cells The numerous illustrations molude several 
original drawings whioh are intriguing if not always 
quite convincing in detail We wonder, for ex¬ 
ample, whether Pasteur actually sorted his dextro- 
and lwvo rotatory crystals with the aid of two 
slips of paper labelled 1 L ’ and ' R ’ 

(3) Prof Findlay's book is a comprehensive text 
for British and American “ students of the liberal 
arts ” who are studying ohemistry “as an element 
of general culture rather than as apart of their pro¬ 
fessional or technical training the purpose of 
the book is not so much to impart a detailed know¬ 
ledge of a wide range of facts as to create a scien¬ 
tific spirit, a spirit of toleration and of oo opera¬ 
tion, of intellectual adventure and of intellectual 
honesty, which seeks ever to enlarge our knowledge 
of the external world and to found that knowledge, 
not on tradition or authority, but on a basis of 
ascertained fact ” A more glance at this admir¬ 
ably produced work, with its 480 pages, 88 figures, 
and numerous portraits and illustrations, gives an 
indication of the thorough manner in which the 
author has handled a task of considerable difficulty 
The first three chapters deal with the aim and 
method of science and with the historical develop¬ 
ment of chemistry, fundamental laws, atomic 
weights, atomic constitution, and the states of 
matter are next discussed The historical setting 
which is a feature of the whole treatment assumes a 
prominent place m Chap x , whioh treats of the 
atmosphere and of oombustion The ensuing dis¬ 
cussion leads naturally to a consideration of matter 
and energy and of fuels and llluminants Without 
enumerating farther headings, it may be said that 
the book constitutes a facile and consecutive narra¬ 
tive embracing and illustrating the fundamental 
principles, materials, and achievements of chemistry, 
inorgamo, physical, and orgamo 

In reading this work, we were impressed particu¬ 
larly by its logical and balanoed treatment of so 
wide a field, its apposite quotations, its historical 
background, and in general by its scholarly and 
literary presentation of a scientific theme Hie 
book contains several illustration* of historfcal 
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interest which are not readily accessible elsewhere 
we may here mention Cruikshank s interesting can 
catures oonoeming the introduction of coal gas and 
the effects of laughing gas As an example of the 
author • attention to detail we commend his foot 
note on van Ostade s painting of The Alchemist 
incorporating an interesting observation which will 
be new to many admirers of this well known 
picture On the sheet of paper lying on the floor 
the artist with ironic humour has painted the 
words oleum et opcram perdu thou laboureet in 
rain 

From these comments it will be realised that the 
book is not of the sugar coated variety which aims 
at sparing the reader all thought and effort and 
ends by giving him at the best a superficial smatter 
ing of the subject It is on the contrary a sound 
and carefully planned treatment of chemistry for 
the non professional student framed withal in a 
very attractive and readable form In evolving it 
the author has oarned out a noteworthy oxpen 
ment in chemical exposition and m our opinion has 
amply fulfilled the purpose indicated in his preface 
We hope that m due course he may have an oppor 
tumtv of expounding in a complementary publioa 
tion his views concerning the practical work appro 
pnate for the Btudents for whom this book has been 
written John Read 

Older Tectonic Geology of North Western 
Europe 

Oeologte von Europa Von Prof Dr Serge von 
Bubnoff (Oeologte der Erde herausgegeben von 
Prof Dr Enoh Krenkel) Band 2 Das ausser 
alpine Westeuropa Teil 1 Kaledonxden und 
Vansctden Pp xn + 691+4 Tafeln (Berlin 
Gebruder Bomtraeger 1090 ) 49 50 gold marks 
HF fourth of the volumes of Prof Krenkel s 
monumental work Geologic der Erde is 
the first part of the second volume of Prof von 
Bubnoff s Geologic von Europa and is a valuable 
monograph on the older geology of the extra 
Alpine regions of north western Europe It is en 
titled the Kaledomden und Vansciden and 
adopts the term Caledomda in the extended sense 
for all the pie Permian mountains and not only for 
those of the Middle Paleozoic That extension in 
volves a double use of the word and makes it 
applicable to a greater range m time than when 
used for one of the mam orogenic epochs—the 
Kaledomaoha Diaoordans (p 007) 

The volume is occupied mainly by a description 
of the pro Permian and for some areas alee of the 
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Lower Permian geology of north western Europe 
The first two chapters deal with the Caledomda of 
Norway and some parts of Sweden and with the 
British Caledomda it summarises the Palseozoio 
geology of the British Isles except of southern Ire 
land Cornwall and part of Devon which are 
grouped tectonically with north western Franoe as 
part of Armorica The further chapters deal with 
Bnttany the Central Plateau of Franoe the 
Ardennes and the Middle Rhine and the mountain 
blocks beside the Upper Rhine comprising the 
Vosges the Black loreat and some of the hilly 
uplands of south western Germany including the 
Spessart and the Odenwald further chapters de 
scribe the Hare Mountains the Bohemian mass and 
its bordering mountains—the Sudetes on the north 
east and the Thunnger Wald on the west The last 
chapters are on the older rocks of Poland which are 
less well known as the Sventokraer than under 
their old name of the Lyssa Gora The final chapter 
discusses the influence of those old mountain 
remnants on the structure of western Furope 

Each chapter gives an account of the pro 
Pal 8BO zoic and Paleozoic stratigraphy of the area 
and of its structure and economic geology with a 
bibliography which is especially useful as it gives 
reference mainly to the later literature The book 
is not only a compendium but also a critical re 
examination of the main evidence and states the 
conclusions regarding various questions of strati 
graphical classification by an authoritywhose know 
ledge of European stratigraphy is unusually wide 
The stratigraphioal successions and their correlation 
are clearly stated m four large folding tables On 
the controverted question of the Silurian Devonian 
boundary the author divides the Downtoman into 
two and places the upper division inducting the 
Ludlow Bone Bed and the beds above it m the 
Devonian but as he correlates them with the 
Foreland Sandstones and the Dartmouth Slates 
and includes the Whitoliff Flags (whioh he calls the 
Whitecliff) m the Downtoman he does not take 
quite the same ground as those British geologists 
who extend the Devonian down to the Ludlow Bone 
Bed 

The term Silurian is not much used as according 
to the author it inoludee everything between the 
Cambrian and Devonian and thus the rooks which 
British geologists regard as the Silurian he calls 
Qotlandian 

In dealing with the claims for extensive rock 
metamorphism by the Vanscan movements the 
author notes but does not accept the view of the 
upper PalfBozoio age of the schists and gneisses 
2a1 
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which form the dominant constituents m the Mol* 
davian-Danubian belt, and m re-affirming the pre- 
Cambnan age of the granulites of Saxony he notee 
the conclusion of Pietzsch (1922) that the quartzites 
and arkose of middle Saxony, which have been 
generally classified as Lower Carboniferous (Culm ), 
are also pre-Cambnan 

Each chapter concludes with an interesting 
account of the economic geology , the author notes 
that of the ooal of Europe the British shelf contains 
112 per cent, as compared with 87 per oent in the 
fields associated with the Vansoan blocks, mainly 
in Germany and Upper Silesia As regards the 
disputed genesis of the Rammelsberg ore body, he 
quotes the recent conclusion of Frebold that it is of 
sedimentary origin but has undergone fundamental 
dynamic metamorphism, this view takes up a 
position intermediate between the old syngenetio 
and the metasomatic theories As the book includes 
only rooks up to the top of the Rothegendo, the 
Kupferschiefer which lies upon that horizon is not 
considered 

British geologists naturally turn first to the 
British section, which is the least complete The 
author makes a heroio attempt to deal with the 
problems of the Scottish Highlands and gives sum 
manes of the various classifications Prof von 
Bubnoff appears to favour the views of Frodin, 
according to whom the Scottish metamorphic rocks 
conform with the conclusions of those Scandinavian 
geologists who acoept the Palreozoic age of large 
areas of their crystalline schiBts The book repro 
duces a sketch map by Frodin that represents the 
schists of the Scottish Highlands as the metamor¬ 
phosed representatives of the Ordovician and 
bilunan rocks of the Southern Uplands The evi¬ 
dence from Ireland appears, however, to negative 
that view conclusively 

There are occasional verbal slips in the British 
section, such as ‘ m Lancaster ’ instead of Lanca¬ 
shire, and ‘ soherts ’ for cherts, while ‘ Jorkian ’ is 
unfamiliar for Yorkian, and ‘ Canal ’ for English 
Channel The volume is large and expensive, but 
it is illustrated by 201 excellent figures, which are 
mostly sketch maps and sections, with theoretical 
diagrams to summarise the author s interpretation 
of the epeirogmuo movements that controlled the 
depth and character of the deposits Unfortunately, 
the map of the German Vansoan Mountains, which 
like many others is after Kosmat, has been printed 
upside down m reference to the legend, so that use 
of this instructive figure requires oonstant inversion 
of the book to compare its elaborate shading with 
the explanation J. W G 
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Bird Studies. 

(1) British Birds By F B Kirkman and F C R 
Jourdain Pp xvi +184 + 202 plates (London 
T C and E C Jack, Ltd , 1930 ) 21* net 

(2) The Birds of Tropical West Africa with Special 
Reference to those of the Gambia, Sierra Leone, (he 
Gold Coast and Nigeria By D A Bannerman 
Published under the authonty of the Secretary of 
State for the Colonies Vol I Pp lxxv+376 + 
10 plates (London The Crown Agents for the 
Colonies, 1930 ) 22* 6d net 

(1) ITIHE shelf of works of reference on British 
JL birds is now so crowded that a new book 
must have special ment to be weloome as an addition 
This requirement is well fulfilled by the volume 
which comes from two well known authorities, Mr 
Kirkman and Mr Jourdain, with two hundred 
coloured plates by a group of artists—Winifred 
Austen, G E Collins, H Goodchdd, H Gronvold, 
G E Lodge, and A W beaby The plates, among 
the best of their kind both for utdity and for pic¬ 
torial ment, were published nearly twenty years 
ago in the monumental ‘ British Bud Book ” edited 
by Mr Kirkman Their reappearance hero, oxoel 
lently reproduced, in a single volume of moderate 
size, will be convenient even to possessors of the 
larger work, and will also bring them withm the 
reach of a wider public 

Tho text is new and adequate to the purpose It 
consists of a bnef account of the appearanoe, range 
and habitat, nest and eggs, food, and usual notes of 
each species, conveniently placed to face the corre¬ 
sponding plate The information given is accurate 
and up to date withm its scqpe, but no general 
description of habits is attempted There is text 
also for the rarer species which are not figured, and 
at the end there is a senes of plates showing the 
eggs of Bntish breeding birds Altogether, most 
exoellent value for a guinea , but the alphabetical 
table of contents has not been revised with sufficient 
care 

(2) In wnting a book on the buds of West Africa, 
Mr Bannerman is breaking practically new ground, 
but he has immediately set a high standard The 
bulk of the volume consists of a systematic aooount 
of the species, giving for each the distinguishing 
characters, particulars of range, and a summary of 
the information available as to habits The volume 
before us covers only eight natural orders, and, 
with the Passeres among those still to be treated, 
several further volumes are to be expected It is 
to be hoped that, despite the immense labour that 
must be mvolved, the author will be able to 
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complete the work in the near future and bo let it 
achieve its full measure of utility 
That the work will be most useful cannot bo 
doubted Mir Bannerman has aimed not only at 
setting down existing information, in which there 
are necessarily many gape, but also at facilitating 
further additions to knowledge of the subject At 
present, many potential observers in our West 
African oolomes are hampered by the lack of means 
for identification, and opportunities for gaining 
valuable information on habits and economic) status 
are thus wasted Mr Bannerman has therefore 
supplemented the account and figures of the specieB 
by the addition of two useful ‘ keys ’, one pictorial 
and the other verbal, to assist the observer to 
classify and identify the birds The practical 
importance of the subject, from an economic point 
of view, is encouragingly recognised by the financial 
support to pubhoation given by the West African 
Governments, and by the preface contributed by the 
Secretary of State for the Colonics 

Matter of muoh general interest is to be found m 
the preliminary chapter in which Mr Bannerman 
ably discusses the relation of vegetation belts to the 
distribution of bird life The region includes belts 
of desort, either wholly barren or with the scant 
Saharan vegetation of savanna, either of the 
thorn scrub type or grass woodland , and of rain 
forest, while smaller areas show the mangrove, the 
freshwater swamp, or the ‘ montane ’ types of 
vegetation Each kind of area has its character 
lstic bird association The virgin forest, with its 
‘ closed canopy above and its twilit, almost 1 m 
penetrable depths, has indeed two distinct associa 
tions, the hombills and parrots of the tree tops being 
almost in a different world from the guinea fowl and 
ground doves that walk below a third type of 
avifauna is found m secondary forest 

Several general points stand out The vegeta¬ 
tion belts stretch mainly right across the continent, 
so that latitude makes more difference to bird life 
than longitude Then there is the similarity of the 
avifaunas of the various widely separated mountain 
ranges Striking, too, is the statement that equa¬ 
torial forest constitutes a greater barrier even than 
utter desert to the spread of native species or to the 
passage of northern migrants the extent and 
continuity of the forest zone m the west as com¬ 
pared with the east, indeed, seems to be one of the 
chief factors influencing routes of bird migration m 
Africa Truly, as Mr Bannerman says, “ Natural- 
ists who And themselves in West Africa need not 
allow tune to weigh heavily on their hands I ” Hu 
book will certainly help to direct their activities 
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Our Bookshelf. 

HandJbvch der PharmaLogiumt Herausgegeben 
von A Tschirch Zweite, erweiterte Auflage 
Lieferung 1 Pp 112 (Leipzig Bernhard 
Tauchmtr, 1930 ) 8 gold marks 
Pbof T&cmHCH s handbook of pharmacognosy, the 
pubhoation of which was commenced m 1909, ha* 
provod to be suoh a mine of information to all 
interested m crude drugs that the appearance of a 
new edition will undoubtedly meet with general 
approval In the course of the twenty one years 
that have elapsed since the issue of the first part, 
the study of drugs has been so vigorously prosecuted 
and with suoh important results that many additions 
and corrections were necessary , in fact the early 
parts were m many respeots out of date It is 
obvious that the task of revising a work com¬ 
prising some 4000 pages and embracing pharma¬ 
cognosy, botany, chemistry, and several other 
sciences, was an almost impossible task for a single 
individual, and the news that the author has obtained 
the collaboration of other experts for certain 
sections of tho book will be universally wolcomed 
It is expected that the revision will be completed 
m about three years and that the size of the work 
will be increased by about 1000 pages 

On comparing the first part now published with 
the corresponding part of the first edition, it is 
evident that this revision is being very carefully 
earned out and that much now matter is being 
incorporated Entirely now, for example, is the 
truly remarkable list of medicinal plants used 
in the allopathic and homoeopathic treatment of 
disease The section on the collection and cultiva¬ 
tion of medicinal plants has been entrusted to 
Dr W Himmelbaur, who, with Prof de Graaff and 
others, has contributed so muoh to the revival of 
interest m this department of pharmacognosy In 
this section numerous additional maps and illustra¬ 
tions have been incorporated Quite apart from 
tho information given m the text, the very com¬ 
plete bibliography will be invaluable to research 
workers , for example, in the list of plants grown 
m East Prussia the number of references has been 
more then trebled The utility of microchemioal 
reactions, of microsubhmation and of examination 
by means of the quartz lamp, all methods of 
comparatively recent introduction, receive adequate 
attention, which serves to show the thoroughness 
with which tho revision is being earned out The 
author and his collaborators are to be congratulated 
upon the results of their work. 

A NamUwt Uxitory of Amotion By John Gold- 
strom Pp xu+ 319+32 plates (New York 
The Macmillan Co , 1930 ) 17a net 
“ A Nabbaitvb History of Aviation ’ is a title 
both bold and comprehensive enough to suit the 
most captious person Unfortunately, this book 
falls far short of justifying either of these adjec¬ 
tives One of the most essential requirements of 
the historian is a sense of proportion, unless he 
is producing an encyclopaedic production con¬ 
tinuing to many volumes ‘ Scissors and paste ’ 
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may have legitimate functions, but they are not for 
the writer of history, as their use means sacrificing 
whole batches of facts contained in the lopped on 
portions Precis is rather his refuge 

The author a extensive use of inverted commas 
admits that his book is principally culled from 
other sources, as indeed any history must be, but 
his editing of the subject matter at his disposal 
is out of proportion He states that Countless 
oentunes of heroic failure must be summaroed 
m a chapter , and then proceeds to devote a hole 
chapters to suoh subjects as Women in Aviation 
and The American Air Mail Such things have 
occurred only in the last few years and are then 
merely episodes 

Laok of perspective is marked in the author s 
choioe of subjeots and illustrations American 
aeronautics reoeivos a far larger proportion of 
pages than its share in the worlds aeronautical 
history merits This is understandable in a book 
written and published in the USA National 
pndo is wholly admirable but it is out of place 
under the title that this book carries The book 
goes even further than this in publishing a photo 
graph of the author with a delivery of U b A air 
mail Surely the decision as to the historical 
importance of that could better have been left to 
posterity 

Its limitations are redeemed to a certain extent 
by an extensive bibliography, which mentions 
other sources of historical knowledge, but this is 
by no means up to date, especiallj with regard 
to European publications 

As a collection of short historical studies the 
book provides instructive and arousing reading 
It should never have been submitted to the world 
of serious technical history under so ambitious a 
title Coram non judxce 

The Electric Wiring of Buildings By F Charles 

Raphael Pp x + 258 (London Sir Isaac 

Pitman and Sons Ltd 1930 ) 10« 6 d net 
Thjbrb are many practical hints m this bttle book 
whioh appeal to common sense, although from the 
point of view of the ordinary electric wireman they 
are quite unorthodox The author points out, for 
example , that the wiring of many houses u spoilt 
by placing the wall sockets indiscriminately without 
regard to the position or character of the apparatus 
to be connected to them It is as absurd to plaoe 
the wall socket for a floor standard lamp or vacuum 
cloanor three feet from the floor as to put one for a 
table standard at floor level, if the table is to be 
against the wall It is quite nght to put the wall 
socket for an electric fire on the skirting, but the 
almost universal practice of placing the switch there 
a* well is foolish It u true that this saves the cost 
of a wood Slock and a few feet of wire, but this 
saving of a shilling or two on oapital cost is only 
effected by compelling people for ever afterwards to 
stoop down to the floor when they want to switch on 
or off the eleotno fire The book finishes up with 
a useful chapter on bells, telephones, fire alarms, 
and radio As a rule, it is advisable to have all these 
kinds of wiring done before the building is actually 
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furnished In the oase of telephones, however, it 
is sometimes difficult to tell which is the most suit¬ 
able place for them before the house is furnished, 
and hence surfaoe wiring is very frequently used 
for telephone work The proper wiring of all 
electno radio receiving sets deserves special care 
Unless the Institution of Electrical Engineers 
Wiring Regulations, published in June 1928, be 
followed, there may be danger from shook or 
fire 

Calculus By Prof Egbert J Miles and James S 
Mikesh Pp xm + 638 (New York MoGraw 
Hill Book Co , Ino , London MoGraw Hill 
Publishing Co , Ltd , 1930 ) 18s 9 d net 
To the student reading natural science as his mam 
object, this book will have a definite appeal A 
considerable number of well chosen examples of 
the use of the derivative in hydrostatics and in 
pumping machines w an unusual feature The 
authors state that, in the earlier part of the book at 
least, they purposely rejoot the delta notation, 
with the object of making the transition bom con 
ventional algebra easier for the average reader 
This seems a somewhat needless scruple, for it onl) 
means greater difficulty at a later stage whon the 
methods of the operator calculus have to be 
mastered m these days this branch of the sub 
ject is finding new applications 

Nevertheless, one gets the impression that the 
authors intended to produce their work, in the first 
place for the pure mathematician rather than for 
the physicist or engineer If this is so, they will be 
less successful for the treatment throughout tends 
to be more careful of the reader s supposed attain 
monte at each stage than is quite compatible with 
perfect rigour 

That the volume will prove helpfnl in a variety 
of ways is oertain a special word of tommenda 
tion is due to the publishers for the excellence of 
the graphs, which really do enhance the value of 
the book 

Optical Rotatory Power a General Discussion held 
by the Faraday Society, April 1930 Pp tv + 265 
481 (London The baraday Society, 1930 ) 
10s 6 d 

Thx reports of discussions held by the Faraday 
Society are always welcome Naturally, a senes 
of individual contributions lacks unity of aim to 
some extent, but a certain freshness of outlook 
results, which is all to the good The meeting 
itself has been described at some length m our 
oolumns (Natetkx, May 17, 1930, p 762), bttle 
therefore remains but to direct attention to the 
appearance of the papers m book farm 
The memoirs by Dr Temple, Dr Kuhn, and Prof 
Ewald contain the vital points at issue , probably, 
however, in no oase has the last word been said on 
a subject unusually intractable Right- and left 
handed forms of active molecules oertamly possess 
stability and yet the new mechanic* has no sola 
tion of these facts to offer Workers will be grate 
ful, none the less, for the results of a decidedly 
interesting oonferenoe 
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Letters to the Editor 

[The Edtfor does not hold himself responsible for 
opinions depressed by hta correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natuiue No notice w taken 
of anonymous communications ] 

Constitution of Tungsten 
Arran many earlier unsuccessful attempts, I have 
now obtained the mass spectrum of tungsten As m 
the eases of the lighter members of the same group, 
chromium and molybdenum, success was made 
possible by the preparation of the volatile carbonyl 
W(CO)„ by Dr A v Qrosse of Berlin It was to be 
expected from the greater atomio weight that the 
photographic effect would be feeble and only by means 
of very sensitive plates wore lines of satisfaitory 
intensity obtained 

Tungsten proves to have four isotopes of which 
the strongest two give lines of practically identical 
intensity The mass numbers anil provisional relative 
abundances are as follows 
Mass number 182 183 184 180 

Percentage abundance 22 b 17 2 30 l 30 0 

The packing fraction has not been moasuiel with 
accuracy but the position of the lines ■ dative to thoso 
of mercury proves thur corresixmdence to whole 
numbers within one pait in two thousand and thi 
packing fraction curve also suggests a soro value 
Adopting this we get for the atomic weight on the 
chemical soale 183 96 in good agiccment with the 
value 184 0 now in use h W Aston 

Cavendish Laboratoiy 
Cambridge, Nov 28 


The X-Ray Interpretation of the Structure and 
Elastic Properties of Hair Keratin 

Rfobnt experiments > earned out for the most part 
on human hair and various types of sheep s wool 
have shown that animal hairs can give nso to two 
X ray fibre photographs according as the hairs are 
unstretched or stretched and that the change from 
one photograph to the other corresponds to a revere 
lble transformation between two forms of the keratin 
complex Hair rapidly recovers its original length 
on wetting after removal of the stretching force and 
either of the two possible photographs may be pro 
duoed at will an indefinite number of times 
■e typioal fibre photographs e tliat they 

arise from orystallites or pseudo crystallites of which 
the average length along the fibre axis is much larger 
than the average thickness and which are almost 
oertamly built up m a rather imperfect manner of 
molecular chains—what Meyer and Mark * have called 
Hauptvaleneketten —running roughly parallel to the 
fibre axis 

Hair photographs are much poorer m reflections 
than are those of vegetable fibres, but it is clear that 
the a keratin, that is, the unstretched form, is oliarac 
tensed by a very marked periodicity of 6 10 A along 
the fibre axis and two chief side spacings of 9 8 A 
and 27 A (Tmew value), respectively, while the 

lcity of 84 A along the fibre axis in combination | 
with side spacings of 9 8 A and 4 66 A , of whioh the 
latter is at least a seoond order reflection The p form 
becomes apparent in the photographs at extensions 
of about 20 per cent and oontmues to increase, while 
the a form fades, up to the breaking extension in 
oold water, which is rarely above 70 per cent Under 
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the action of steam, hair may be srtretohed perhaps 
still another 30 per cent but no other fundamentally 
new X ray photograph is produoed The question is 
thus immediately nusod as to what is the significance 
of a ciystallographically measurable transformation 
interpolated between two regions of similar extent 
where no change of a oomparable order, so far as 
X ray photographs show, can be detected 

This elastic properties of hair present a complex 
problem in molecular mechanics which up to the 
present has resisted all efforts at a satisfactory ex 

e an at ion, either qualitative or quantitative Space 
rbids a detailed discussion here of the almost be 
wildormg senes of changes that have been observed, 
and we shall merely stato what now after a close 
examination of the X ray and general physical and 
chemical data, appear to be the most fundamental 
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(1) Hair in told water may be atietched about trwioe 
as far, and hair in steam about three times as far, as 
hair which is perfectly dry (2) On the average, hair 
may be stretched (in steam) to about twice its original 
length without rupture (3) By suitable treatment 
with steam the discontinuities in the load /extension 
ourve may be permanently smoothed out the original 
aero is lost so that the hair may be even contracted 
by as much as one third of its original length, and 
elasticity of form may be demonstrated »n cold water 
over a range of extensions from 30 per cent to 
+100 per cent (4) The elastic behaviour in steam 
is complicated by temporary sotting of the elastic 
chain and ultimately by a permanent setting of 
that part whioh gives rise to the fibre photograph 
(0) That part of the elastic chain which is revealed 
by X rays acts m senes with the preceding and sub 
sequent changes 

On the basis of these properties and the X ray data, 
it is now possible to put forward a skeleton ’ of the 
keratin complex which gives a quantitative interpreta¬ 
tion of the fundamentals, and may later lead to a 
oorreot wiution of the details The skeleton model 
is shown m Fig 1 It is simply a peptide chain 
folded into a senes of hexagons, with the precise 
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nature of the aide links as yet undetermined Its most 
important features may be summarised as follows — 
(1) It explains why the mam periodicity (8 18 A ) in 
unstretoned hair corresponds bo closely with that 
which has already been observed m cellulose, chitm, 
etc , in which the hexagonal gluoose residues are 
linked together by oxygens (2) When once the side 
links are freed, it permits an extension from 6 16 A 
to a simple sig/ag chain of length 3 x 3 4 A , that is, 
08 per cent, and also allows for possible contraction 
below the original length, without altering the inter 
atomic distances and the angles between the bonds 
(3) It explains why natural silk does not show the 
long range elasticity of hair, since it is for the most 
part already in the extended state,' with a chief 
periodicity of 3 8 A We may now hope to under 
stand why it is that the photographs of j8 hair and 
silk are so much alike (4) It gives a first picture of 
the ‘ lubricating action ’ of water and steam on the 
chain, since X roys show that tho direction of attack 
is perpendicular to the hexagons and that tins spacing 
remains unchanged on stretching k urthermore, it now 
seems clear that the new spacing, 4 65 A , is related 
to the old by tho equation 27/(3 *4 68) -3 x3 4/6 18 
(veiy nearly) that is, the transformation elongation 
takes place directly at tho expense of the larger of 
the two side spaoings In the particular arrangement 
of the hexagons shown in tho model the side chains 
occur in pairs on each face, and it may well be that 
the aotion of water is the opening up of an internal 
anhydndo between such adjacent side chains (6) The 
chain being built up of a succession of nng systems 
stabilised and bnked together in some way by side 
chains of the various amino acids, we have here an 
explanation of the well known resistance of the kera 
tins to solvents and onzyme action In addition, each 
hexagon is effectively a diketo piperazine ring, an 
interesting point in view of the evidence which has 
been brought forward by Abderhalden and Komm * 
that such groups pro oxist m the protein molecule 
It may also throw light on the stimulating researches 
of Troenaegaard * (6) Thore aie three principal ways 
of constructing the model, according to which group 
lies at the apex of a hexagon It thus affords an 
explanation of the apportioning of a transformation 
involving a 100 pei cent elongation into three approxi 
mately equal regions which may be opened up in 
turn under the influence of water and temperature 
and other reagents ihe modification Bhown in the 
modol must be ascribed to tho crystalline phase, since 
it would, alone of the three, be exjiected to give nse 
to a strong reflection at 5 15 A , as m the a photo 
graph 

A detailed account of the above work will be pub 
liahed shortly W T Astbuby 

H J Woods 

Textile Physios Laboratory, 

The University, Leeds, 

Nov 15 
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Electrode Potentials in Air-free Electrolyte 
Thx following somewhat wide problem is of very 
considerable practical importance 

What potential will a metal surface assume when 
it is immersed in a salt solution which contains none 
of its own ions, under different conditions of aeration, 
pH and salt concentration, and what conditions 
oeptrol this potential T Suoh practical matters as 
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corrosion, and m general the behaviour of metal 
surfaces m ordinary oiroumstanose, depend on the 

Work was undertaken in this laboratory some time 
ago with the view of discovering the controlling 
factors in connexion with the above problem, for 
though a great deal of special experimental data is 
available, very little systematic knowledge seems to 
exist regarding the potential of a metal in such a 
solution It was recognised that the problem must 
be attacked in two sections, first, with the solution 
completely air free, as an oxide film in most cases 
greatly modifies the electrode potential, and seoondly, 
in the presence of air 

It is felt to be worth while at this stage to review 
the conclusions so far arrived at m air free conditions 
They are drawn from a certain amount of unpublished 
work, together with some that has been published 1 
The conclusions are arrived at principally as the result 
of a study of the three metals iron, nno, and cadmium, 
although rough experiments have been made with 
other metals They are as follows 

(l) A steady reproducible potential can be obtained 
in air free ablution When an electronegative metal, 
previously exjxmed for some time to air, is immersed 
tor some hours in an air free electrolyte which is not 
strongly alkaline, it attains a steady reproducible 
potential, even m the absence of its own ions m the 
body of the electrolyte, and even when its salt with 
the anion of the electrolyte is soluble Exceptions 
arise in the case of motals made strongly passive by 
exposure to air, such as aluminium and stainless steel 

(ll ) Dependence of reproducible potential on pH 
When the electrode has a low hydrogen overvoltage, 
this reproducible potential is determined by the pH 
of the solution and varies with it As mignt be ex 
pec ted, it is independent of the pH, except in con 
centra ted acid, when the electrode has an over 
voltage high compared with its deposition potential, 
liko cadmium or line It must bo remembered that 
this discussion applies to rigidly air free conditions, 
and in such a case with the electronegative metals 
investigated, the overvoltage of which is high, there 
was no indication of behaviour as metal metal oxide 
electrodes Iron, on the other hand, when the elec 
trolyte was alkaline and tho electrode was probably 
not behaving directly as a hydrogen electrode, did 
give evidence of acting as a metal-metal oxide 
electiode, and variation of potential with pH still 
took place 

(iu ) Effect oj anion concentration The ooncentra 
tion of the anion m the solution does not affeot the 
electrode potential where this is controlled by pH, 
but it does do so to some extent where such is not 
the case, for example, the potential of a pure cad 
nuurn electrode is about 70 millivolts more positive m 
If /2000 normal potassium ohlonde than it ism normal 
potassium ohlonde In N/2000 potassium ohlonde, 
the electrode is at a potential corresponding to a 
concentration of about N/2000 oadmium ions It 
appears probable that there is a thm layer of ions of 
the metal of the electrode m dose oontaot with its 
surface, the oonoentration of the layer being deter¬ 
mined by the anion oonoentration m the body of the 
solution 

(iv ) Potential not determined by electrode metal tone 
in body of tohOton In the case of a metal having a 
low hydrogen overvoltage, the potential as expected 
is muoh more positive than can be aooounted for by 
metal ions whioh have oome into the electrolyte by 
solution from the electrode itself or from an oxide 

film 

But this was found to be the case with metals of 
high overvoltage as well, for example, when the 
potential of a cadmium electrode was suoh that the 
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oonoentration of its ions according to the Nemst 
theory should have been 27/10,000, it was actually 
found by direct chemical analysis to be loss than 
27/100,000 

Attempted generaltsatton of whole poettton When 
there is no sensible concentration of the ions of a 
metal electrode m a solution, and the electrode is not 
covered by an oxide film, its potential is determined 
by pH if its hydrogen overvoltage is positive to the 
deposition potential which it would have in a solution 
of the order 27/1000 in its own ions When this is 
not the case, the potential is controlled by anion 
concentration, probably acting through a him of 
electrolyte m oontact with the metal with a conoen 
tration of electrode metal lonsof the order of 27/10,000 
It is hoped later to investigate further the reason 
for the reproducible potential attorned by high over 
voltage metals, but for the present it is intended to 
study aerated conditions, and for this reason it has 
been thought well to summarise previous work m 
which air was strictly excluded 

Our be*t thanks are duo to the Commonwealth 
Council foi Scientific and Industrial Research 
(Austialia) which by a generous grant has made this 
work possible 

A L McAulay 
G L Wiiitk 
E C R Spoonxr 

Physics Laboratory, 

University of Tasmania, 

Sept 13 
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Raman Spectra of Pinene 

In a series of researches to be published in full 
shortly on the Raman spectra of d and l pinene 
m the liquid condition, we have observed near the 
line »= 23257 (corresponding to the Raman r -1454 
excited by the line A 404 6 of mercury) a senes of 


4-U4T|i(i U 
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Raman 

T^tresuanc) 




eight lines, very weak, sensibly at the same distance, 
and the distances of whioh from the Raman line 
above mentioned can be represented to a good ap 
proximal-son by the relation =£(4m +4), 1 which, 
as is well known, corresppnds to the senes of Raman 
frequencies of rotation relative to the rotator with 
fixed axis By putting B -6 15, the mean differ¬ 
ences between calculated and observed values amount 
to ± 0 017 per cent. The value of m should cone* 
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spond to the even senes, namely, 2, 4, 6, 8, etc 
Supposing the rotator composed by two atoms of 
H of one CH, rotating round the carbon atom (oon 
sidering that the Raman frequency r »1404 is attn 
bated * to the transverse oscillations of the two H 
atoms in the group CH,), we calculate, from the value 
of B, that the distance between the atoms of hydrogen 
and carbon m the CII, group is 1 16 x 10 * cm, m 
good accordanoe with the values published by 
Mecke * namely, 1 13 x 10 • on In view, however, 
of the difficulty of obtaining good vibration and 
rotation spectra in liquids with complex molecules, 
we merely direct attention to the coincidence ob¬ 
served (working with a spectrograph with small 
dispersion), we intend to repeat the work with 
higher dispersion, bofore giving a definite interpret* 
tion to the results G B Bonino. 

P Oella 

Laboratory of Physical Chemistry 
of the Royal University, 

Bologna, September 


Bd 21 p 829, xml 8rhr Winner Ann drr Phut (4), 79 p 620 192S 
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The Wave-length of X-Rays. 

It is well known that determinations of the wave 
length, A of X ray spectral linos, which have reoently 
been made by means of line gratings, do not agree 
with those found by ciystals, the crystal values being 
0 1 to 0 3 per oent less than the line grating values 
In this use of line gratings the angles of incidence and 
diffraction have been small and have proved difficult 
to measure, but the accuracy attained m some of the 
observations of A (for example, that of Backlin for 
aluminium Ao) is probably not loss than 1 m 1000 
In the crystal method, relations of the form tvA - 
2fl sin 6 and d* cM/pF (i, electronic charge, F 
faraday , M, molecular mass, and p the density of 
the crystal) ore used to find A, and the anglo of rodeo 
tion 8 has been measured with high accuracy Sinoe 
M, p, and F are subject to amallei errors than e, the 
disagreement m the values of A found by the two 
methods is usually attnbutod to on error of 0 3 to 
0 9 per cent in the accepted value of e If the pro 
cision of the grating method could be increased, these 
relations would be available to find the electronic 
charge more accurately than it is known at present 

The precision with which the wave lengths of the 
lines of the spectrum in the optical region are known 
has enabled many problems in physios to be solved, 
and it is probable that improvement in the absolute 
accuracy of X ray wave lengths will prove of similar 
value 

In X ray spectrometry up to the present the grat¬ 
ing appears always to have been used to measure 
wave lengths not relatively but absolutely, and this 
involves the precise determination of small angles 
In the light of experiments we have performed, it 
would appear to be possible to use Rowland!* method 
of the coincidence of lines m different orders of the 
grating spectrum over the whole spectral region from 
the optioal to X rays It should be noted that the 
absolute errors m Rowland’s wave length tables do 
not imply any failure of this method, and from Kayser’s 
comparison of Rowland’s values of A with interfero¬ 
meter values it appears that the method has a pre¬ 
cision of one in a million m relative determinations 
m the optioal region 

One of the difficulties to be anticipated in extending 
the methods to the X ray region is that, owing to the 
small angle at which X-rays are reflected at the surfaoe 
of a solid, the method would fail m that region. Usmg 
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a plane glass grating of 10,800 lines to the inch, a 
vacuum spectrograph, and X ray tube ■with a graphite 
target m the same vacuum, we find that the K line of 
oarbon can be photographed from the 18th negative 
order to the 13th positive order, or over a range of nX 
from 0 A to 810 A Inthis way,using a small dispersion, 
the carbon K line has been compared with the oopper 
La and Li lines m their second and fourth orders, the 
wave lengths 44 7 A and 44 8 A being obtained for the 
oarbon lme relative to 13 82 A for the copper La line 
The approximate coincidence of different orders has 
also been used to compare the wave length of the 
first order K lines of aluminium lmes reflected from 
a sugar crystal with the wave length of the Ka t a. 
copper lines in the 6th and 8th orders We find 
A1 Kafy -8 318 A relative to Cu *«,«, -1 6892 A 
T H Laby 
R Bingham 

University of Melbourne, 

Oct 17 


Structure of Hydrogen Sulphide, Hydrogen Selen- 
Ide, and Nitrogen Dioxide at Liquid Air Tem¬ 
perature 

In connexion with previous determinations of the 
structure of solid a nitrogen ‘ and of solid oarbon 
monoxide, we have during last year earned out a 
structure analysis of solid hydrogen sulphide, hydro 
gen selenide and nitrogen dioxide by means of powdor 
diagrams obtained with an apparatus described in a 
previous paper A more complete description of the 
results will appear elsewhere, but 1 want here briefly 
to state some of the principal results 

Solid hydrogen sulphide and selenide are both 
isomorphic with a cubic elementary oell containing 
four molecules The sulphur and selenium atoms are 
arranged m a face centred lattice If the hydrogen 
atoms are to be given definite positions in the lattice, 
a discussion of all possible arrangements leads to the 
result that the atoms of a molecule must be situated 
on a straight lme 

The most probable space group would be T\ if the 
molecule is asymmetric, and T*,, if it is symmetric 
For the side of the cell (a) and the density (/») we 
found for hydrogen sulphide, «- 6 76 A , p — 1 17, 
for hydrogen selenide, a =6 10 A , e~2 34 

These determinations were finished m July this 
year 

Solid nitrogen dioxide has also a cubical structure, 
but much more complicated than that of hydrogen 
sulphide and selenide 

The side of the elementary oell (a) is 7 77 A The 
density (>>) of solid nitrogen dioxide was determined 
separately to be 1 08, which gives six molecules in the 
oell All lmes observed fulfil the oondition 1h= an 
even number, which means that the lattice may be 
regarded as composed of cube centred lattices 

After having discussed all space groups fulfilling 
these conditions, we find T* to be the only ene possible 
Thu space group gives one parameter for the nitrogen 
atom, and three parameters for the oxygen atoms 
By making certain assumptions regarding the limits 
for the nearest approach of the atoms, we have sue 
ceeded m determining the parameters so as to give a 
remarkably good agreement between observed and 
calculated intensities 

A more detailed description of this rather oomph 
oated structure will be reserved for a subsequent paper 
L. Vxgard 

Physical Institute, Oslo, 

Nov 0 

> L Visard, Xml / Pk*t M, 497, IMS 

No 3189, Vol 126] 


Isomorphism and Chemical Homology. 

In Apnl 1929 I published a paper on “ Monofluor 
phosphoric Acid ami the Similarity of ita Salta to the 
Sulphates” in the Benohte der Deutsehen Ohmusehen 
QeseUschaft, p 793 I stated that I had succeeded m 
preparing the monofluorphosphates, which I described 
m detail and also that the ion PO t B“ shows all the 
properties of SO/ I pointed out that the salts of 
monofluorphosphono acid resemble completely the 
salts of svuphuno acid and that the crystallographic 
investigation of the new salts was being earned out 
I considered that the reasons for the similanty of 
chemical properties of the two ions lay m the similanty 
of the rami of the two oentral atoms, m the equality of 
their oo ordination number and of the eleotno charges 
of the anions and also in the equality of the volumes 
of O' and F' At the end of the paper I stressed the 
fact that this investigation was still in progress The 
direction in whioh the investigation was being con 
turned is revealed in a petition which I addressed on 
April 20, 1920, to the Notgememschaft der deutsehen 
Wissenschaft which contains this statement “mono 
fluonihospnonc acid H,PO a F resembles sulphuric acid 
H,SO| bo closely that it even gives alums, whioh are 
iRomorphous with ordinary sulphate alums” Since the 
discovery of alums was to be ioreeeen by anyone after 
the publication of these facts, I delayed immediate 
publication of the now tesults, smoe they did not 
involve any new point of view 

I was, therefore, surprised to see in Natubk of 
Aug 30, p 310, a paper by Sir P C Ray on monofluor 
phosphates in spite of my notioe that my work was 
being continued Amongst other matters he prepared 
tho alums which were to be foresoen He also de 
sci ibed as quite new foots his results, which he obtained 
with the aid of the conclusions which I had already 
indicated, without any mention of my name or ao 
knowledgment of my work Moreover, he did not 

f ve the method by which he prepared the PO,F' ions 
can only suppose then that Sir P C R&y is unaware 
of my work, although it appeared in one of the most 
widely circulated journals, and was indeed abstracted 
m British Chemical Abstracts, vol A, p 683, and in the 
Chem Zentralblaltl p 2026, and in American Chemical 
Abstracts, vol 23, p 4903 

Wiuy Langs 

Chemischee Institut, . 

UnivemtAt Hoilrn, 

Oct 30 


Raman Lines of Simple Polyatomic Molecules. 

In the course of a study of the structure of simple 
polyatomic molecules, the Raman spectrum of hydra 
sine, N,H,, was obtained with the view of find 
ing the Raman lme or lmes whioh correspond 
to the symmetrical vibration N N in polyatomio 
molecules We should expect to find a lme m the 
neighbourhood of 1600 cm ■*, but the hydrazine 
spectrum showed three lmes of roughly equal intensity 
at 3196 om », 3270 cm 1 , and 3344 cm ] , along with 
a very doubtful bne at 1720 cm > Tbeee three lmes 
are obviously due to N H vibrations, and it seems 
curious that the symmetrical vibration should be so 
weak (if present at all) m the speotrum of this molecule 

Hydrazine hydrate, gave the same three 

lmes but with very much weaker intensity for com¬ 
parable times of exposure Both gave much con¬ 
tinuous background, especially the latter It appears 
from the results of other worker* an polyatomic 
molecules that the vibration frequencies which turn 


up with greatest intensity 
those which correspond t 


to symmetrical (inactive) 
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vibrations of the molecule It had been hoped that 
a comparison between the hydrazine and the hydra 
sine hydrate spectra would show a difference in the 
intensity of the line corresponding to the N N vibra 
turn in each molecule, but the results are so far 
indecisive on this point 

It is of interest to oompare the three lines of 
hvdrasme with the three lines which Daure (Trans 
Faraday Soe , Deo 1920) gets in liquid ammonia, 
namely, 3210 cm *, 3300 cm ', and 3380 cm 1 
Ammonia gas shows only one line at 33 80 cm *, accord 
mg to Wood (Phil Mag , 7, 1929) and other workers , 
and it has been suggested that the triplet in the 
liquid is the result of association into molecules of 
the type H, N N H, On the surface, the hydrazine 
result would seem to strengthen this viow, but one 
cannot be cortain until the structure of hydrazine has 
been more fully worked out from its infra red, as 
well as from its Ramon spectrum The work for this 
molecule w now being earned out here along with 
similar work for other simple molecules and upon the 
results it is hoped that a description of the exact 
selection rules will be obtained 

O B B M bUTHWRI AND 

Laboratory of Physical C homistry, 

( atnbndgo, Nov 11 


The Activity of Surfaces 

In recent yean* a good deal of attention has licon 
given to the relation between the catalytic efifet t of a 
surface and its structure and m thin connexion it is 
peihaps of interest to point out that the general idea 
underlying many theories was published by me m 
1911 (J than Soe, 476 ff 1911) m a qualitative 
form The hypothosia in lolation to the specific 
problem studied, the dehydration of a salt crystal, 
was based on the view that the lattice sti ucturo of sue h 
a system was distuibed, and that the learrangement 
of the surface (described as amorphous , in harmony 
with tho prevailing views before the application of 
the X rays to ciystnl analysis had been discovered) 
underwent a recrystalhsation, a piocc ms whu h tequirod 
time It was further pointed out that a treatment 
of somewhat simplor systems than the present, such 
as occur, for example, in the ageing of deposited 
catalytic surfaces, would probably present points of 
mtoieat and such has in fact piovod to be so 

This view of a catalytic surface is incompatible 
with a smooth choss lward surface 1 he latter has 
now been recognised as inadequate The applua 
tion of the idea to heterogeneous reactions has lioon 
considered by hlonim (Z EUktrochem , p 419, 1930) 
The examination of all such surfaces by X ray analysis 
would, clearly, tlirow much light on the geneial prob 
lem as Slonun shows in a particular c ase Tho method 
contemplated had, however, the use of reaction volo 
oity in mmcl J R Pvhtinc ton 

East London College, 

University of London 
Nov 14 


Evolution and Ethics 

Tim correspondence in Natubb of Nov 29 under 
the heading “ Heredity and Predestination raises a 
topic of surpassing interest 

An ethical system of some kind is an essential 
adjunct of eveiy social organisation Apait from the 
social organisation to which it is related, any ethical 
system is a mere abstraction On the othor hand, a 
species without social organisation can have no ethical 
system For such a species ethical values donate exist 
Ethical systems are in general just as much a pro 
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duct of evolution as are the bodies of individual 
organisms If it were possible to view our own an¬ 
cestry sufficiently far back, we should be able to trace 
an unbroken senes commencing with a creature with 
out social organisation or tho possibility of ethical 
standards of conduct and proceeding by gradual steps 
to the present stage of organisation with its related 
standards, which, m conformity with the well known 
dictum of Heraclitus, is no more permanent than its 
precursors 

Viowing the world of the present day, it is obvious 
that a vanoty of differing * tlueal systems are in actual 
operation m the human as well as in other social 
species It is also obvious that the number of ethical 
systems which are theoretically possible is unlimited 
The only condition that must be satisfied is that the 
ethical system must bo in harmony with the society 
to which it applies h ailing such harmony, instability 
would ensue, with results which need not now be 
pursued 

Within the sphere of any ethical system tho term 
* good applied to conduct means simply that tho 
conduct is in accordant e with tho dictates of the 
system The same conduct under another ethical 
system would jjossess a certain value, but would not 
necessarily bo good Consultnxl apart ftom all 
ethical systems no c onduct t an be assigned any ethical 
value 

So fai as the lompanson of ethical systems is con 
cemod it is imjiossible to condemn ono oi to favoui 
another on ethical grounds This is a field in which 
an ethical touit tan have no junsdiction, as there aie 
no ethical pimciples on whuh it can pioteed If one 
were to assume the supeuonty ot one ethical system, 
it would bt easy to condemn all others, but such a 
procedure would be transparently naive 

On the othei hand tht ic oxists a court winch does 
exorcise juusdic tion in this field As thore is no appeal 
against its dec isions, it is perhaps <1« serving of lather 
more consideration than it reccivo* Tho authority 
of this coiiit depends on the fact that ethical systems 
have a most jiotent selective mflutneo over the mdi 
viduals i(imposing the society in which the systems 
function The existence ot the social organisation 
shields tho individuals comimsed within it from many 
of the hazards that anse fiom tho extimal environ 
mont The selective effects of the external environ 
mont are thus minimised and their place is taken by 
the internal selective activity of the society itself, 
exercised in acooidanco with its ethical system Ihe 
more highly developed tho social organisation the 
inure far reaching will tins activity Income Ultim 
atoly tho evolutional y tiend—whet hoi upwaids or 
downwaids—of tho individuals composing the society 
will be controlled pnncipally through this type of 
social selection Ono ethical system will lead to 
degeneration and ultimately extinction, while another 
will lead in the opposite duec tion We have here the 
natural criterion for discriminating between ethical 
systems We aie thereby enabled to apply the term 
good oi bad to any ethic al system but it should 
not be overlooked that in such application neither 
term possesses an othical connotation 

I will conclude by quoting in tianslation one of the 
loss familiar fragments of Heiachtus 

The Ephesians would do well to hang themselves, 
every grown man of them and leave the city to beard¬ 
less youths, for they have oast out HormodoruR, the 
best man among them, saying We will have none 
who is best among us, if there be any such, let him 
be so elsewhere and among others 1 ’ 

Huntington, 

Asoot, Berks 


Hugh Birbfll 
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Determinism. 

Thk wide circulation and attractive style of Su 
James Jeans’s book, 1 The Mysterious Universe will 
probably mark a step in the crystallisation of ideas 
towards the rejection of any mechanical system But 
many will ask, Why go so far, and go no farther T 
Why have we dethroned a mechanical system and set 
pure mathematics to reign m its stead 1 The essence 
of a mechanical system, or to give it its more general 
name, Determinism, requires a single time sequence, 
proceeding in one direction, and postulates that each 
state is an inference from any past state, the necessary 
major premiss being Causation One immense con 
sequenoe of Einstein 8 ideas has soaroely yet been 
touched,—as the quantum theory undermined Causa 
tion, so relativity undermines Determinism and evory 
other ethioal theory by abolishing the time sequence 

Pure mathematics differs from this in possessing no 
time sequence , all its statements are interconnected 
so that each implies the others, and no statement is 
made at all other than the original axioms out of 
which it was evolved Therefore it assumes the pos 
session of oomplete knowledge of the theme before 
it makes any statement at all If this leads to 
mysteries m the description of the universe, as well it 
may, it is hard to see why it too should not bo rejected 
as unsuitable for the purpose, m the same way as we 
have iejected the animism and anthropomorphism of 
our ancestors Pure mathematics is the last thing we 
would rejoct if it goes number goes, for the logic 
of pure mathematics depends upon number , ami if 
number and the separation of objects of thought is 
discarded, all experience merges into one changing 
whole incapable of exact description and oommunica 
tion to others Apparently physical science owes its 
success to having elected to describe Nature on the 
lower plane of abstraction, where exact oommunica 
tion is possible This is the alternative we may have 
to embrace Wo can say with Faust, Jm Anfang war 
du 1 at, and nothing more JEt A Is 

Edinbuigh 


Embryology and Evolution 
I have read with much interest Prof MacBndo s 
review entitled 1 The Problem of Epigenesis , and I 
should hko to make a few remarks upon what he says 
at the end lust of all I wonder if the following 
analogy will help him, as it has holped me, to reconcile 
the oonoeptions of the geneticist with those of the 
embryologist In a modem motor works the cars, so 
I understand, move along a track past a senes of work 
men, each of whom lias one particular job to do, which 
is related to what has already been dono and also to 
what is going to be done afterwards Now if we 
imagine that all the parts and raatenals which are 
going to make up the finished car represent the sub 
stances in the developing embryo and that the work 
men are the genes, we have an analogy which can be 
earned surprisingly far Not only will it givo us a 
picture of normal development, but we can see, by 
altering one of the parts, now a variation may occur, 
by altering a workman, how ‘ sports ’ may anae , and, 
by adding a new woSkman with a new job, how pro 
greasive evolution may take plaoe 

There is no need for me to occupy space in working 
the analogy out, for anyone oan do it for himself 
what is more important is to point out where the 
analogy fails A motor car is adapted for life on the 
road, and, until it is completed, it has, for all practical 
purposes, no environment at aU comparable with that 
which bears upon an embryo throughout its develop 
moot So whereas a feature of a oar is simply due to 
tbtr^tttion of the workman on the materials, a feature 
Wo. 3189, Vol. 126] 


of an animal is the result of (he oombwed action of the 
genes and of the environment upon the materials of the 
embryo Genes without the appropriate materials 
can produce nothing, genes with the appr o priate 
materials can only proditoe a partially developed 
structure , but genes with the appropriate materials 
and environment oan produoe the fully developed 
functional character Henoe it is that in the develop¬ 
ment of the frog, for example, the gill clefts, etc , are 
full developed, whereas in the Amniota, with the radical 
change in the environment of the early stages, such 
structures are only partially developed and the stages, 
to quote Prof MaoBnde, are smudged 

Booked at from this point of view, two other oon 
elusions of great importance are unavoidable The 
first is that the recapitulation of an anoestral stage of 
the evolution of an animal, as distinct from the repeti 
tion of an ancestral character, will only occur when the 
early stage of development is passed m the same 
environment as that of the ancestor, which environ 
mont is different from that of the present day adult 
Only under such conditions will the genes responsible 
for the adult ancestral characters give rise to them 
all together without any great admixture of other 
features , though it must always be borne m mind that 
such stages in the life history, being larv®, may evolve 
on their own account and, therefore may have features 
which tho ancestor never had In parenthesis, I should 
just like to add here that, so far as I know, a larva has 
never been properly defined such a definition would 
be A free living stage in an anim al a life history 
which fends lor itself and possesses oertain characters 
which it has to lose before it oan beoome a young 
adult tho possession of positive characters dis 
tinguishes a larva, not its lack of adult ones 

The other conclusion is reached thus The appear 
ance of a functional feature is dependent, as wo havo 
seen, upon the interaction of three things the 
materials of the embryo, the genes, and the environ 
ment Now the facta of Mendelian inheritance give 
dear evidence that there need be no change in the 
materials of an embryo for a new gene to modify the 
form, so, m discussing the origin of a now feature, 
there is no need to consider a change m the materials 
as one of the essential factors The fortuitous appear 
ance of a gene without the appropriate environment 
would produce a partially developed character, but, 
in actual experience, we do not find features nj a 
partially developed condition which have never 6»en 
functional at any period in the history of the race 
So the genes must, in actual fact, only arise after the 
suitable environment is present, and the only oon 
elusion to be drawn from that is that there is a causal 
relation between the two , that is, that the environ 
ment is in some way responsible for the appearance of 
the gene, which is surely nothing more or lees than the 
basis of a new proof of the mhentanoe of aoquired 
characters G L Pubskb 

The University, Aberdeen 
Oct 29 


I have read with interest Mr Purser’s thoughtful 
letter on the subject of my review H he will sub 
stitute the term race memory ’ for ‘ gene ’, we shall 
not be far apart But the gene of the Mendelian 
stands out as something that is never functional 
No one ’, said the late Sir Archdall Reid, “ever 
heard of a useful gene When one takes into oon 
mderation the fact that the Mendelian genes m Droso¬ 
phila have been shown to increase in their damaging 
effect on the viability of the organism in proportion to 
the structural ohange whioh they involve, and when 
further it is discovered that genes oan be artificially 
produced by irradiating insect eggs with X-rays—a 
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prooess which kills moat of the eggs—one is driven to 
the oonolusion that a gene is germ damage of which 
the outward manifestation is a mutation The only 
effect that natural selection would have on such 
aberrations would be to wipe them out In my 
opinion, mutations and adaptations have nothing to 
do with one another and only adaptations are recupitu 
lated in ontogeny E W MacBbidb 


Administration and Anthropology In India 
The leading article in Natube of Nov 22 appeals at 
a critical moment and must be deeply appreciated by 
everyone who knows anything of the pis sent state 
of affairs in India pohtioal or academic It tightly 
stresses the literary bias of resean h in India in answer 
to which it may be pointed out that whereas the older 
universities teach Indian languages the Uni\ eisity of 
London n the only English university to accept Indian 
cultural studies for the B A dogiee (Hons Aichei logy 
Sect H) It is true that field work is non existent in 
India and that therefore the bulk of thp anthropo 
logical research earned out must bo mon oi less and 
because it is at second hand and divorced from the facts 
As on outcome of this we are now faeod by the peculiar 
prospect of listening to a lengthy debate and of ao 
cepting willy nilly a decision of soitn upon a Bubjnt 
that is nothing else than a problem in applied anthi opo 
logy, that is the organisation of a federal India and 
we arc forced to do so with the knowledge that the 
foots aie not accessible Whatevoi is done must there 
fore, be done in the dark The action taken will be 
political and not scientific One would have liked to 
have heard Huxley a views on such a state of affairs 1 
The pioblem has however been foieseen by many 
people most of them harassed government officials 
who following the magnificent Anglo Indian tradition 
of Tod 8 Iceman Cunningham and Meadows I ay lor 
have found time to make themsilvos acquainted with 
scientific thought but wore nevoi free to undertake 
teseaieh In spite of Risky and Thurston and the 
solitary excellence of Sarat (handra Roy it is not 
possible in tho present state of our knuwledgt of India 
even to begin to discuss the basic problems of Indian 
ethnology The diHtnct gazetteeis are a mine of in 
formation but they are uncoirelated comi ilations 
The very terminology is lacking because no body of 
scientific opinion has over been brought to Ik ar on 
Indian studies If the delegates of the Round Table 
Conference were to be suddenly and blessedly ion 
verted to science it is doubtful whethei six people 
could bo biouglit before them who could speak with 
authority upon India as a whole It is not enough to 
explain the dearth of Indian scholars by saying that 
India is a oontment in itself and a whole compound of 
races beyond the ability of one man a compass Bo 
are China and Africa both of which are academically 
well represented The only answer is that India has 
been academically neglected Th< remedy is in the 
hands of the teaching bodios 

Incidentally, should not a candidate for the Indian 
Civil Service know a very great deal about the history 
and culture of the peoples to whoso welfare he is tie 
voting lus life T It may be asked Where dot* the 
Indian administrator get his knowledge from ? Tho 
answer is that he picks it up He oertainly does not 
get what he needs from the older universities 
K DlB CODBTKOrON 
(Hon Sec , India Research Committee 
Royal Anthropological Institute) 
Claire Cottage, North Road, 

London, N 8, 

Nov 29 
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Foaming of Beer 

I do not know sufficient of chemistry to appreciate 
the full inwardness of Sir Robert Robertsons oom 
mentary on my letter m Natube of bept 20, but I 
am convinced that the phenomena in question are not 
purely chemical and that a physical and even a 
directly mechanical explanation is at least partly 
appropriate I have m mind the air lift pump 

As a matter of interest I tried pouring a gassy beer 
into a champagne glass and it was quite flat But 
more convincing was a letter from a well known pro 
f essor at Harvard who states that the mid west hobo 
sought to combat short measure by greasing the 
inside of his tin can or pail with ordinary soap These 
hobos argued that they got enough fresh air without 
dunking it The Harvard professor whose initials 
coincide with my first two experimented on foaming 
phenomena and found that something like 20 per cent 
could be gained by soaping Ho was told that the 
quality of tho beet was such that tho taste was not 
unpleasantly affected 

ft is permissible to observo that tho hobo did 
not use a glass vessol and to judge by his name he 
would not allow sufficient time for soap to be absorbed 
or dissolved by the beer Mcreover my Harvard 
correspondent does not explain why a slippery con 
tamer kills froth H S Rowkli 

39 bpenoer Road C hiswiok W 4, 

Nov 9 


Ball Lightning 

In view of the interesting letter from Dr A Russell 
on the above subject in Natube of Nov 22 and his 
remarks as to tho undesirability of touching these 
mysterious globes the tollowing case (quotod from 
b lammanon by Pr >f Ignazio Galli in Mtm Pont Acc 
Rom N Ltnctl, 30,281 2 1912) when tho expenment 
was actually tried might be of interest 

During a stoim at Beugnon (D6pai turnout Doux 
Sevres Franco) about tho year 1004 a gk be ap 
preached the door of a cattle shed where wore shel 
tenng two children One of the children had the 
courage to touch it with his foot immediately a 
frightful detonation shook the walls of the farm the 
two childien were thrown to the ground without any 
wound but eleven head i f oattlo were lulled in the 
stable 

Prof Galli also quotes (ibid 272) many cases of 
globes acoompamod by a sound variously described as 
blowing whistling ioaring buzzing and crackling 
Cicely M Botley 
Guildables 17 Holmesdalo Gardens 
Hastings Nov 24 

A Toy Balloon’s Long Flight 

Soke fourth form boys here have recently been 
carrying out several simple lesearohee One such 
research, on air currents included the liberation of 
coal gas filled balloons One flight ib sufficiently re 
markable to be worth recording 

A Woolworth threepenny balloon was liberated near 
Johnstone 12 miles south of Glasgow 100 feet above 
sea level, on Oct 26 at 12 30 r m It reached Stony 
Stratford, m Buckinghamshire after a journey of 
at least 310 miles and was picked up next day at 
10 30 A u 

Alan Hird, the experimenter, remarks The day 
was fine and sunny, m fact it was the only officially 
‘ dry ’ October day in this part of Renfrewshire, and a 
strong, steady N VV wind was blowing ” 

Edwabd P Kaye. 

Glasgow Academy 
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The De-Nationalisation of Helium 
By Htoby B Milneb 


T HE disaster to the British airship R101 still 
fresh in the public mind tom between sad 
memory and impatienoe to learn the findings of 
experts now holding a court of inquiry has had 
as it was bound to do world wide repercussion 
Everywhere dirigible construction either in pro 
leo t or in progress has received an abrupt check 
Whatever may be the ultimate technical findings 
this court it is safe to assume consensus of 
opimon on at least one point the danger of 
hydrogen the urgency of helium In Germany the 
Zeppelin Company was engaged in laying down a 
new airship to be known as LZ128 but the lesson 
was quiokly learnt Complete revision of plans of 
construction was undertaken m which the salient 
factors were provision for the exclusive use of 
helium and heavy virtually non inflammable oil 
fuel m place of hydrogen and the Blau gas 
fuel hitherto employed in Zeppelins f loarly even 
at the expense of a year s delay Dr b ckener is in 
no mind to chance a re enactment of the deplorable 
tragedy which we have just witnessed 

At the same time such plans might well bo 
frustrated and progieas reduced to complete 
standstill if resources of helium were not foith 
coming Since the United States holds a virtual 
monopoly of this valuable gas then clearly the 
question of future supplies is the uux of the 
situation for everyone concerned Di Tckener 
announced to the American (liaml or cf Com 
merce in Berlin last month (Times Nov fl) that 
the embargo on helium export from the United 
States had just been removed which made praeti 
cable the execution of the revised plans for L712S 
It ih interesting to review the situation and the chain 
of events which have ma le possible this release 
Ihe original law relating to the export of helium 
from the United States is contained in Section 4 of 
the Act approved Maich 3 1427 Public No 768 
69th Congress which states That heieafter no 
hokum gas shall be exported from tho United 
States until after applu ation for such exporta 
tion has been made to the Sec re tan of Commerce 
and poi mission for said exportation has been 
obtained fiom the President of the United States 
on the joint l©commendation (f tho Secretary of 
War the Secretary of the Navy and the Secretary 
of Commerce The Act also authorises 

the conservation production and exploitation 
of helium gas a mineral lesource pertaining to the 
national defence and places the jurisdiction 

of Covemmont plant under the Bureau of Minos 
from which Bureau the Army Navy and other 
branches of the federal service will lequisition it 
as required 

Specific mention of the Government plant 
reoalls the existence of the U S Helium Production 
Plant near Fort Worth Texas the helium being 
actually extracted from natural gas of the Petrolia 
field Clay County Texas Until 1928 practioally 
all the helium produced came from this source but 
ltjvas then found that this source of supply was 
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inadequate to international demands The effect 
of the Act was to stimulate investigations by the 
Bureau of Mines into supplementary resources 
and m April of that year a contract was made 
between the Government with the Amarillo Oil 
Company of Amarillo Texas to exploit the gas 
from leases on what is known as the Cliffnde 
btructuro m that legion While it was a vital 
matter to develop such helium bearing gas resources 
as could be found questions of the prospective life 
of such supply also facilities for disposing of the 
treated gas had to be faced The estimates 
proved satisfactory so far as the first point is con 
cemed and the t ompany having agreed to take 
care of the treated gas developments went ahead 
so that in August of that year the new plant site 
was selected at Soncy some six miles from Amarillo 
and almost ooincidently the Company brought m 
a new gas well having an open flow volume of more 
than seven million cubic feet per day with a hehum 
content of about 1J per cent by volume the 
average for gas produced from this particular 
structure 

By May of last year the first tank oar filled 
with about 200 000 cubio feet of hehum was 
dispatched from Soncy to a place in Virginia 
This hehum was transported under a pressure of 
2000 pounds per square inch and ultimately dis 
charged into stationary containers for use m 
connexion with the U S Army dirigibles There 
after the new plant continued more than ever to 
justify initial confidence both m itself and m the 
quality of the gas handled In September 1929 
there was produced from Amarillo 874 840 cubic 
feet of hehum with the remaikable factoi of 97 7 
per cent punty at an operating cost of 17 63 
dollars per thousand cubic feet of contained hehum 
a much reduced cost compared with that previously 
involved In January 1930 the output of hehum 
was more than a million cubic feet of gas with a 
punty factor of 97 86 per cent at a still further 
reduoed cost of 9 64 dollars per thousand cubic feet 

The significance of this punty factor will be more 
readily understood when it is realised that a Navy 
dirigible (US) of 6} million cubic feet capacity 
has about 5 tons more lift when filled with helium 
of 98 per cent punty than when the punty factor 
is only just o\ er 95 per cent the average of the 
Fort Worth product 

\ Department of Commerce Press release 
dated Aug 20 1930 shows that the helium output 
for the fiscal year ending Tune 30 1930 attained 
the high figure of 9 801 060 cubio feet the largest 
ever at hieved and it is pointed out that the plant 
was only operated at a fraction of its real capacity 
the latter determined almost entirely by the U S 
Army and Navy demand This communication 
also contains the statement Under present con 
ditions it costs less to operate Government airships 
with non inflammable hehum than it would oost 
to operate them with flammable hydrogen At 
this point we leave this amazing record of progress 
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until B101 showed the vital need of de-nationahsa memorandum setting forth the provisions to be 
tion of helium observed when sanction for export was requested 

With such resources at her command, with her These provisions are entirely reasonable, moluding 
service and commercial needs amply provided for, among others the quantity to be exported, the 
an international call for exported helium could not purpose for which the helium was destined, and 
remain for long unheeded, in the interests both of the country to which it was being sent It is there- 
humanity and the future of the airship On Oct 11, foie obvious that Seotion 4 of the Act is to all 
1930, the Department of Commerce, apparently intents and purposes inoperative, and that this 
satiated with inquiries relative to the holium invaluable commodity is henoeforward available to 
export situation, cleared the air by publishing a all bona pie demands 

The Testing of Wood Preservatives. 


rjlHE problem of carrying out tests m the 
-L laboratory to give a rapid indication of the 
probable effectiveness of any material as a wood 
preservative is one which has arisen on many 
occasions m different countries and a number of 
different methods have been evolved Unfortu 
nately the results obtained have frequently Ixen 
in no way comparable and efforts are being made 
to standardise the different methods Followmg a 
conference of American workers, early this year 
at St Louis, on the standardisation of laboratory 
methods for the measurement of the toxicity of 
wood preserving materials, the wish was expressed 
that the European investigators should gather 
together at a similar congress to discuss the con 
olusions which had boon reached at the American 
meeting, and to describe the methods up till now 
used in Europe, which differ considerably from 
those used in America 

The conference, which was convened on the 
mitiativo of Dr Hermann von Schrenk of St Louis, 
met in June at tho Biologische Reichsanstalt, at 
Berlin Dahlem, and included representatives from 
Austria, Denmark, Germany, Great Britain, Hoi 
land, Japan, Norway, Switzerland, and the United 
States of America Tho Department of Scientific 
and Industrial Research was represented by Mr 
W V K Findlay, of the Forest Products Research 
Laboratory, Princes Risborough The matter for 
discussion was put forward under tho following 
three heads 

1 Which method of investigating wood preserv 
mg materials appears, in the light of experience so 
far obtained, to be the most certain and the most 
reliable * 

2 Which wood destroying fungi should be used 
for earning out these experiments * 

3 What conclusions as to the value of a wood 
preservative m actual practice may be drawn from 
a determination of its toxicity * 

1 Methods 

It was stated, according to tho conclusions of the 
American conference referred to above, that m the 
United States the fungioidal power of wood pre 
servatives under test ib determined only by the 
method of using petn dish cultures of certain fungi 
upon agar medium containing the preservative 
The reason for accepting this method is the exacti 
tude with which the amounts of preservative and 
the point of inhibition may be determined .Ex- 
pertinents have, indeed, been made m the United 
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States using the wood block method customary m 
Europe, but the results obtained there by this 
method have not proved satisfactory, because the 
uso of different species of wood, or of woods of the 
same species of different resin contents or contain¬ 
ing different proportions of spung and summer 
wood or, finally, of woods with a varying capacity 
for impregnation, has introduced so many variables 
into the method that strictly comparable results 
could scarcely be expt ctcd 1 he use of Bawdust, or 
of discs made of wood meal, has certainly lessened 
these difficulties, but, nc\crtheless, the agar method 
is considered os far exceeding all others m accuraoy 
and as particularly com lent because results can 
be obtained from it in a shortei time than from any 
other method 

In opposition to the American point of view, all 
the European research institutes were of the opimon 
that the wood block method should have first place 
in importance, tho followmg aiguments being ad 
vanced in support of this view 

All laboratory experiments on tho preservation 
of materials should m general be earned out on the 
matenal m question, using as the attacking agent 
tho appropnate micro organism concerned Ex- 
penence has shown that a preservative may easily 
inhibit the growth of a micro organism in agar or 
gelatine for example, while this same organism will 
develop quite unchocked by the presen ative used 
in another substratum Iho difference m behaviour 
may be due to such causes as chemical reactions, 
absorption phenomena, changes m the coefficient 
of dispersion, and so on, which cannot always be 
foreseen Such phenomena have been observed in 
the case of wood preserving materials and a number 
of instances were quoted during the discussions It 
was shown by means of tables and figures how Borne 
wood preservatives may have the same effect m 
wood as m agar, while others produce a many times 
greater effect m agar than in wood Values ob¬ 
tained m agar cannot, therefore, bo taken as apply 
mg for wood without further investigation, it was 
considered that an opimon as to the preservative 
ropertiee of an antiseptic can only be established 
y experiments earned out with all necessary pre¬ 
cautions upon wood blocks 

Against the objection of the American workers, 
put forward by Dr von Schrenk, that the use of 
wood blocks introduces too great a variability into 
the expenments, w hich is absent in the agar method, 
it was shown that while the undeniable variability 
of wood may mtroduoe differences amounting to 
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approximately 10 to 20 per oent, these differences 
are without significance in comparison with differ¬ 
ences of 1000 per oent or more which might easily 
appear when conclusions are drawn as to the 
toxicity of a material in wood from figures derived 
from agar tests The agar method may m this way 
lead to false oonolusions 

In addition to the agar and wood block methods 
which had been discussed, mention was also made 
of methods involving the use of cooked nee or of 
sawdust as nutntive substrata At Zunch a modi 
fication of the latter method is customary, m which 
the wood destroying fungi are cultivated on saw 
dust prepared from impregnated wood, and as a 
measure of tho amount of the fungus attack, the 
xyl&n and the cellulose contents are determined 
before and after the growth of the fungus 

2 Choicb of Fungi 

As the first standard fungus, Forties annosus was 
chosen in Amenoa because this fungus is con 
sidered to bo specially resistant and easy to grow 
In addition, other species of fungi (species of Len 
zites Polyporus, Polystictiis, Contophora, etc ) have 
occasionally been used for comparative experiments 

Against the use of Fames anno&us general ob 
jeotion was raised because this fungus does not, m 
ractico come into consideration as a destroyer of 
ead, constructional timber and it cannot, therefore, 
be regarded as a typical wood destroyer Neither 
can Forties annosus be regarded m general as 
particularly resistant, since, while it may be very 
resistant against certain antiseptics, in respect of 
others it is surpassed by other fungi On acoount 
of the varying behaviour of different fungi to the 
same antiseptic, it is not sufficient to carry out the 
experiments with only one fungus it is much better 
that several species should always be used Not 
only do the values determined for the inhibition 
point of any particular material in agar fail to agree 
with the values obtained in wood blocks, but the 
relation between the agar value and the wood block 
value may be different for one and the same material 
for different fungi It is therefore, not possible to 
determine the inhibition points for numerous fungi 
by the agar method and for a single fungus by the 
wood block method in order to calculate, from the 
relation determined for this one fungus, the in 
hibition points in wood for tho other fungi Several 
fungi Bhould, therefore, be used in each wood block 
test against any one preservative The fungi 
should be ohoeen alter consideration of the use to 
which the timber treated with the particular pro 
servative will eventually be put (whether in 
sleepers, poles, or as building timber) Obviously 
the choice will also depend upon the species of wood 
used (frondose or coniferous) 

Further, it was shown that not only do species of 
fungi differ in their resistance and virulence, Dut that 
the strains of one speoies may also show differences 
amongst themselves, m consequence of which it will 
be neoessary for the different research institutes to 
males use of the same strains of fungi of known 
origin, if the values are to be internationally oom 
parable The Biologische Reichsanstalt at Berhn- 
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Dahlem expressed its willingness to supply strains 
of fungi having the same origin, if the research 
institutes could come to an agreement as to the 
species and strains or races to be used 

Until now the effectiveness of preservatives has 
been tested only against infection bv mycelium, 
tests against spore mfeotion are equally important 
and deserve further consideration 

3 Infsbknom from Toxicity Dstkrminations 

It was agreed that the inhibition figures deter¬ 
mined by the wood bloek method are only of value 
for practical application if the laboratory experi¬ 
ments are supplemented by field experiments and 
by investigations to determine the liability to 
leaching and to evaporation, and the physical and 
chemical stability in wood, and so on But from a 
consideration of all these points valuable conclu 
sions may be drawn as to the probable preservative 
power of a material in practice, especially when it 
is possible to compare the new material under test 
with othor known materials of the same type 

Conclusions 

The conclusions reached were as follows 

1 Tho wood block method (using theKolle flasks), 
which was thoroughly discussed by the conference, 
should be considered as a suitable means for 
estimating the effectiveness of a wood preservative 
against fungi The ag&r method should only be 
considered as of value for the preliminary mvestiga 
tion of tho toxicity to fungi of any new material 

The inhibition point in the wood block method 
shall be expressed as kilograms of preservative 
per cubic metre of wood In the agar method the 
inhibition point shall be expressed as the interval 
between that concentration of the material under 
test, in the artificial medium, at which growth just 
takes place and the next concentration above it in 
the senes, which prevents all growth 

2 It should not be considered sufficient to carry 
out the tests under consideration with one fungus 
only Muoh rather should it be the aim to oarry 
out all tests on impregnated wood with two fungi, 
the exact species still to be decided upon, but one 
of them should be Contophora cerebeUa 

3 The conference was unanimous that the deter 
mmation of the toxioity to fungi of any material is 
not alone sufficient to determine its value as a wood 
preservative, and that investigations as to its bus 
ceptibikty to leaching, and on its physical and 
chemical stability in the wood, must also be taken 
into consideration 

In view of the wide field for discussion, the 
conference resolved not to regard the two days' 
discussion as in any way final, but rather to 
look upon itself as a sort of permanent working 
committee of people interested in the subject In 
order to make the work easier, the following oom- 
mittee was set up Prof Lieee, of the Forestry 
School, Eberrwalae, Prof Nowak, of the Wood 
Industry Technical and Chemical Research In¬ 
stitute, Vienna, Dr F Peters, of the Rfttgers 
Company, Berlin , and Dr A Rabanus, of the IG. 
Farbenmdustne A G, Uerdingen. 
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Crust-movements connected with Tango (Japan) Earthquake of 1927. 

F no other earthquake have the movements of 1 intervals between the first and second and the 
the crust been studied so exhaustively as in second and third series of levellings. Diagrams 
the Tango earthquake of Mar. 7,1927. In several | are drawn representing these displacements along 

nearly straight portions of the levelling 
route. One of them is reproduced in 
Fig. 1, in which the small black dots 
indicate the displacements during the 
first interval ana the small circles those 
during the second. It is clear from this 
and similar diagrams (i) that the points 
lie nearly on segments of straight lines, 
and (ii) that the ends of these segments 
lie on the same ordinates for both series 
of graphs. These features are well ex¬ 
plained on the supposition that the crust 
is made up of a number of blocks, each 
of which behaves as a nearly rigid body 
and, at any rato after the earthquake, 
was able to move with comparative ease 
apart from its neighbours. The bound¬ 
aries of the various blocks have been 
drawn, and it iH remarkable how closely 
they agree with the known fault-lines of 
the distnot Two other points of some 
interest are also evident from Fig. 1 and 
other diagtams, namely, (lii) the tilting 


districts, such as those of 
the Californian earthquake 
of 1906 or tho Kwanto 
earthquake of 1923, the 
series of levellings have been 
repeated once, but after the 
Tango earthquake they have 
been repeated again and 
again, with a lavish expendi¬ 
ture of trouble for which 



debted to the Land Survey 
Department of the Imperial 
Japanese Army. Senes of 
precise levellings were carried 
out during Apnl-Juno, June- 
July 1927, Mar.-April 1928, 
and Aug.-Oct. 1929, while 
the re-triangulation of the 
central distnot was made 
during May - June, Aug.- 
Sept., and Oct.-Nov. 1927, 
and April-Sept. 1928. The 
results of the repeated 
measurements have been 
studied by Prof. C. Tsuboi, 
of the Earthquake Research 
Institute, in an admirable 
series of papers published 
in the Bulletin of the Insti¬ 
tute (vol. 6, pp. 71-83; 

1929; and vol. 8, pp. 153-220, 

338-346; 1930). 

The first of these memoirs is confined to the 
yertioal displacements that occurred during the 
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of the blocks in some cases takes place in opposite 
directions in the two intervals considered, while 
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(iv) Fig 1 shows that two blocks were subjected 
to a common tilting during the earlier stage but 
moved separately during the later 
At the time of the earthquake, two remarkable 
faults were renewed along old lines of dislocation 
They are represented by the thick lines in Fig 2 
The Gomura fault, or senes of faults, is 11 miles 
long, and runs in the direction 8 30° E along the 
western boundary of the Oku-Tango peninsula 
Relatively to the other side, the crust to the west 
of the fault was shifted as much as 8 ft 2 m to the 
south and uplifted about 1 ft 8 in The Yamada 
fault is about 41 miles long, and runs in the direc 
tion N 56° E along the southern boundary of the 
peninsula The orust on the north side of the fault 
was raised by as much as 2 ft 3$ in with respect to 
that on the other, and shifted 2 ft m to the east 
The main line of levols crosses both faults The 
vertical displacements of the bench marks between 
1888 and the first series of levels after the earth 
quake show that the ground to the west of the 
Gomura fault has been generally tilted westwards, 
while the block bounded by the two faults has bt en 
tilted to the north by as much as 20' Similar 
curves have been drawn for each of the three 
intervals between successive series of levellings, and 
it is worthy of notico that while the curve for each 
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interval differs materially from that up to the first 
senes, the curve representing the total displace¬ 
ments between the first and fourth senes resembles 
it very oloeely 

No less interesting are the results of the repeated 
tnangulations of the distnet Assuming that two 
points some distance to the south have remained 
stationary, the displacements of the various points 
after the fourth tnangul&tion are represented m 
Fig 2 From this, it is seen that the mass ot the 
Okn Tango peninsula has been displaced as a 
whole, with but slight deformation m itself, m a 
nearly north west direction Maps for the inter¬ 
mediate penods are also given, but they show no 
tendency to uniformity of displacement like that 
dunng the longer interval One of the most 
striking features of the map is the discontinuity in 
the horizontal shifts along the Gomura fault The 
greatest displacement measured (of 5 ft 4J in) 
occurred at A sago, close to the Gomura fault At 
two points, Simooka and Yoaizaw a, one on either 
side of tho fault, displacements of 4 ft 1 in and 
3 ft 7 m occurred in opposite directions nearly 
parallel to one another and to the fault The sum 
of these amounts (7 ft 8 in ) does not differ much 
from the total shift of 8 ft 2 m observed m a neigh 
bounng portion of the fault C Davison 


Obituary. 


Pnov Paul Apfell 

O F tho three eminent mathematicians who 
dominated French science at the beginning 
of this century, Paul Appell, who died on Oct 
aged seventy five years, will pass down to posteuty 
as an analyst of genius whose personal charm was 
equal to the excellence of Ins teaching Together 
with Henn Poincare, whose mathematical achieve 
mente have still to find their equal, and Emile 
Picard, whom destiny has now left alone to repre 
sent the glory of his generation, Paul Appell nas 
laid the foundations upon which a succession of 
research students and mathematicians have built 
Indeed, his masterly “ Traitd do Mteamque 
Rationnelle ” (1893-1890) maintains its position as 
a standard text, side by side with tho “ Traits 
d’Analyse ’ of Picard, and tho “htethodes Nou 
velles de la Mdcamque Celeste ” of Poinoan 4 
Many of our own text books on pure and applied 
mathematics still use Appell’s lucid demonstrations 
of difficult problems, such as, for example, the 
finding of the area of a closed surface, or of the area 
swept by a moving line, on which is based the thoory 
of the plammeter But Appell went further than 
that in his wonderful work guided by a remark 
able intuition, he developed m unusual directions 
some of the subtlest parts of mechanics, although 
no experiments of that time oould be quoted m 
support of his views So he prepared the way for 
Einstein, whose theories he confirmed later m a 
supplementary volume on mechanics which he 
wrote m collaboration with his former pupil, Prof 
Thury 

The fundamental ideas of Paul Appell on higher 
analysis, which are scattered in a large number of 
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monographs and contributions to learned publica¬ 
tions, can be found m his “ Throne des FonctionB 
Alg^bnques et de leurs Integrates ” (1896), wiitten 
in collaboration with Prof Goursat, and in his 
“ Prmcipes do la Throne des Fonctions Elliptiques ” 
(1807) written in collaboration with Di Lacour 
Functions of an analytic point, senes and definite 
integrals, periodic functions and functions of several 
variables, differential equations and their in 
variants, equations with partial derivatives, and 
the theory of potentials, are among the abstruse 
questions which he attacked successfully and one, 
should not foiget his brilliant memoir on higher 
analysis, with which he secured tho second prize in 
the international mathematical competition organ¬ 
ised in 1880 by the King of Sweden, when Poincard 
earned the honours of the dav 
It is, however, with his thesis on pure geometry 
that Appell began his mathematical career m 1876, 
when he genei alised the notion of involution dis¬ 
covered by Chasles, and made some remarkable 
applications of it in the theory of cubios He was 
then awarded the degree of Dootor of Soienoe and 
became lecturer in mathematics at the University 
of Dijon In 1881 .Appell was appointed to the 
chair of applied mathematics at the Eoole Normaie 
Sup&ieure in Pans, and m 1885 he was awarded the 
Pnx Bordxn for his memoir on the solution of a 
special problem first suggested by Monge 
In 1892 Appell was elected to the Pans Academy 
of Scienoes, and in 1903 he became Dean of the 
Faculty of Soienoe, and, soon after, a member of the 
Higher Education Council, in which capacity he 
exercised a far-reaching influence over the whole 
field of university education in France In 1920 he 
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wm appointed Rector of the Umvemty of Pam, 
whence he retired some yean after on aooount 
of ill health On several occasions Paul Appell 
received the highest distinctions from French and 
foreign universities and m 1924 Oxford con 
ferred on him the honorary degree of Doctor of 
Science 

As a teacher Paul Appell knew how to win the 
affection of his students by his patience his kind 
ness his readiness to discuss difficulties and his 
extraordinary ability m finding illuminating ex 
planations for the most complicated questions he 
had to deal with Those who were puvileged to 
know him more intimately were not long in dis 
covering his high moral virtues and also the secret 
sorrow of his heart For Paul Appell was bom in 
Strasbourg in 1866 and as a lcsuit of the Treaty 
of Frankfurt sixteen years later he was prompted 
to abandon his petite patne for the sake of his 

grande patne la France to the restoration of 
which he was determined to devote his strength 
and energy He tells his poignant stoiy m his 
charming Dook Souvenirs d un Alsacien which 
makes his biographers task an easy and pleasant 
one and shows in all their simplicity and greatness 
his patnotio feelings But more qualified pens will 
one day describe what his country and science owe 
to Paul Appell These few inadequate notes no 
only meant as a respectful homage to the memory 
of a great man who was reveiod and admired by all 
who knew him Thomas Grfenwood 


Prof J H Tkachfr 

By the premature death on Nov 21 at the age 
of sixty one years of Prof John Hammond Teacher 
the School of Medicine of Glasgow has lost a valuable 
member of its personnel 1 dueated at tho Glasgow 
Aoademv and the Umvemty of ( lasgow he grade 
ated in arts in 1888 and m medicine with High 
Commendation in 1893 He took the higher 
degree ten years later and was awarde 1 honours 
and a gold medal for his thesis 

It is probably true to say that of his teaclu rs Dr 
Joseph Coats was the most influential in deter 
mining Dr Teachers bent hrora the first his 
interests centred m the problems of pathology 
After serving as house surgeon and for a time as 
medical officer of the Rio Tinto C ompany m Spain 
where he had the opportunity of observing the life 
history of the malaria organism he returned to 
undertake an important duty for his Umvemty 
The oelebrated Anatomical and Pathological Collcc 
tion of William Hunter had long stood in need of 
reconditioning and rearranging Dr Teacher was 
appointed to do this and after some years of work 
produoed a valuable two volume catalogue of the 
collection with descriptions and annotations which 
testify to the care and insight with which he had 
earned through the work The volumes are pre 
faced by an interesting and scholarly introduction 
on William Hunter and his school in relation to the 
collection 

Dr Teacher next spent some yean aa assistant 
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in the Esbological work °§ere he was able to per 
feet his microscopio technique which was of a high 
order About this time he entered upon a study of 
the remarkable disease known as ohononepithek 
oma and to further this he travelled abroad to 
make acquaintance with all tho early human 
embryos then known Presented as a thesis this 
memoir received recognition from his University 
and was acknowledged an important contribution 
to the subject In 1904 he joined tho staff of Prof 
Muir anl in view of his special proficiency and 
interest in microscopic work he was nominated bv 
him for the lectureship in pathological histology 
In 1909 he was appointed pathologist to Glasgow 
Roval Infirmary and this appointment was followed 
m 1911 by his election to tho St Mungo (Notman) 
chair of pathology instituted m 1910 As St 
Mungo profess >r he was ex officio pathok gist to 
the Royal Infirmary and his professorship was 
inaugurated by the opening of the excellent new 
Pathological Institute for the planning and oigan 
isation of which ho was largely responsible 

Icacher s work on ohononopithchc ma gave him 
a special interest in the hist* ry of tho clionon in 
early development and this was greatly enhanced 
by his discoveiy in 1907 of a very yt ung embryo 
the youngest hithert known m a minute piece of 
decidua sent t > him foi examination Ihe specimen 
was described in a memoir published in 1908 in 
conjunction with the writer of this notice In 1923 
ho discovered another young embrj o at an autopsy 
and publishi 1 in the Journal of Obstetrics and 
Gynaecology of tho British Empire (1924) a very able 
and beautifully illustrated memoir on the history of 
the trophoblast and on the implantation of the 
blastocyst in tho human subject The contnbu 
tions he made in these two memoirs to the problems 
connected with the earliest phases of human develop 
mont have left his name permanently and honour 
ably inscribed m the literature of the subject 
Apart from the reputation he won in this field 
Teacher acquired merit for tho able manner in 
which ho cr n Jutted his routine duties os pathologist 
to tho Royal Infirmary To the literature of 
pathology ho from time to time contributed papers 
(too many to bo enumerated in this short notice) 
which were lm anably characterised by accurate 
observation and careful presentation His special 
interest determined by tho studies already referred 
to was in gynaecological pathology and ho bad 
accumulated a large amount of material for a book 
on the subject It is a great misfortune that he 
was not granted tune to carry this work to oom 
pletion T H B 


Capt Otto Svkbdbup 

Otto Sverdrup s name like those of his fellow 
countrymen Nansen and Amundsen ranks high in 
the story of polar exploration Tn a long course of 
arctio voyages ho had become the most experienced 
loo master of his tune and his knowledge was sought 
by many expeditions 

Sverdrup who died in Norway on Nov 20 was 
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bom on Oct 31, 1865, on a farm in Helgoland, 
Norway He went to aea at the age of seventeen and 
sailed tor many years in American and Norwegian 
ships, besides having experience in fishing boats 
For some years he had left the sea, when m 1888 he 
was ohoeen by Nansen for his memorable expedi 
tion across the ice sheet of Greenland The party 
reached the west coast after their crossing, and then 
Sverdrup and Nansen made a daring journey m a 
crazy and scarcely seaworthy boat to Godthaab to 
bring help to the other men 

In 1893 Sverdrup was chosen by Nansen to 
command the From in her drift across the Arctio 
Ocean When Nansen left the shtp in lat 84° N 
with Johansen as a companion m an attempt to 
roach the north pole, Svenlrup took over command 
of the expedition, and eventually extricated the ship 
from the pack ice and brought hei safely to Norway 
after a throe years’ drift The highest latitude 
reached by the Fram was lat 86° 67' N , which ib 
still the northern record of any vessel 
In 1898 Sverdrup returned to the arctio with the 
Fram in an attempt to explore the north of Green¬ 
land Ieo m Robeson Channel barred tho way, and 
Sverdrup transfeired his attention to Ellesmere 
Island and the unknown regions lying to the west 
During the first year, from a base at Cape Sabine he 
explored much of Ellesmere Island, and in the two 
years following he charted much new land to the 
west and throw light on the nature of that part of 
the orotic The islands he discovered are known 
collectively as the Sverdrup Islands. The Fram 
returned wifely to Europe in 1902 

Sverdrup’s next important arctio voyage was in 
1914, when he was charged by the government of 
Russia with tho task of searching for the lost 
Russian explorers, Brussilov, who had sailed in 
Sic 4nna in 1912, and Russanov, who sailed the 
same year for the Kara Sea Sverdrup in the 
Eclipse passed through tho Kara Sea, reached the 
Yenisei mouth, and eventually wintered in lat 
78° N , long 92° E In August 1915 tho Bhip was 
liberated fiom the ice and resumed the search, 
which, however, proved fruitless This expedition 
made several discoveries, but most of the detailed 
records were sent to Russia and have never been 
published In 1920 Sverdrup again took an 
expedition to the Kara Sea, to bring help to a 
Russian ice breaker imprisoned in the pack He 
gave valuable advice in tho rescue of the survivors 
of the Italia airship in 1928 
Sverdrup was a silent man and his great store of 
knowledge was not easy to reach His chief book 
was “New Land” (London, 1904), and he wrote 
nothing on many of his expeditions He was an 
honorary LL D of the University of St Andrews 
R N R B 


Mb Jambs Edob-Pabtinotob 
Wb regret to record the death of Mr James 
Edge-Partington, which took plaoe at Beaoonafield 
on Jdov 4, at the age of seventy six years Mr 
Edge-Partington was an authority on the material 
culture of the Pacific, and at one time was the 
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owner of a very extensive collection of objeota 
from the South Seas, which included many rants**. 
This was dispersed during his lifetime, part going 
by purchase and gift to the British Museum ana 
part to the Auokland Museum A second collection 
of books and prints relating to Australasia went 
to an Australian museum Mr Edge-Partington’s 
contributions to scientific literature, which were 
numerous, were mostly descriptive, but they were 
characterised by extreme aocuraoy, critical acumen, 
and a common sense which was allied with a 
sound appreciation of the bearing of the analytical 
study of material culture on the problems of 
ethnology Hu most important contribution to 
anthropological literature, however, was an ethno¬ 
graphic album of the Pacific m whioh tools, imple¬ 
ments, personal ornaments, and other objects in 
European collections, especially bis own and that 
of the British Museum, were reproduced by litho¬ 
graphy from his own drawings It was issued in 
three senes, which appeared in 1890, 1896, and 
1898 respectively It ib now extremely rare, very 
few copies remaining in pnvate hands Mr Edge- 
Partmgton’s interests were not confined to the 
Pacific, he was also a keen student and collector 
of objects illustrating the culture of the European 
peasantry, and had devoted much attention to the 
peasant industnes of the Chiltem area in whioh he 
lived For many years he was a valued voluntary 
worker in the ethnographioal department of the 
Bntiah Museum, and a very aotive member of the 
oouned of the Royal Anthropological Institute 


Prof Walter Hbbz 

Db Waltbb Hehz, professor of physical 
chemistry in the University of Breslau, died on 
Sept 7, aged fifty five years From the Chemxher- 
Zeitung we learn the following particulars of his life 
Hera was a native of Breslau and at the University 
of that city he studied under Ladenburg, who 
quickly recognised his ability both as an original 
worker and as a teacher Under Ladenburg s 
direction, it was only natural that Hera Bhould 
direct his attention first to orgarno chemistry, but 
after graduation his interests in other branohes 
of the subject were awakened by F W Kuster 
and R Abegg Under their influence he began 
to devote himself to investigations in physical 
chemistry, particularly to problems of solubility, 
chemical equilibria, partition coefficients, visoosity, 
and critical states In 1903 Ladenburg appointed 
him first assistant m the Chemical Institute at the 
University of Breslau In 1909 he was transferred 
to the Pharmaceutical Institute, but in 1919 he 
returned to the University as director of the 
department of physioal chemistry m the Chemical 
Institute Hen was the author of numerous 
volumes, the beet known of whioh is his 
“Leitfaden der theoretdsohen Chemie ” In con¬ 
junction with Abegg he compiled a “ Chemisohee 
Pr&ktdsum” and with Gadamer a work on 
ohemioal toxicology He suooeeded Ahrens in 
editing the 8amm%ng cAewweAer and cfemweA- 
techmscher Vorirtyt 
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News and Views. 


At the anniversary meeting of the Royal Society, 
Sir Emeet Rutherford, the retiring president, announced 
that by an alteration of the existing statute regulating 
the election of fifteen fellows annually, and enacted 
in 1847, the number to bo recommended for election 
m future would be seventeen This new version of t 
particular statute takes us in retrospect to a very early 
period, namely, 1682, when it was decided that * Fvery 
person that would propose a candidate shall first give 
m his name to some of the Co uncell, that so in the 
next Councell it may be discoursed tntxl voce whether 
the person is known to bo so qualified as in probability 
to be usefull to the Society And if the Councell 
return no other Answer but that they desire further 
time to bo acquainted with the gentleman proposed 
the Proposer is to take that for an Answer ’ Repeal 
of this reading oocurred m 1728, the substance of 
alteration being that persons for election should first 
be proposed at a meeting of the Society, approved hy 
the council, and recommended by three membeis, at 
least one of them a membei of council Soon after 
(1730) theie was another change, mention of council 
being oraittod, the requirement being that every 
person to bo eloctod should bo proposed and recoin 
mended at a meeting of the Society by three or more 
members, and qualifications were necessary to be set 
forth The several elections of individuals were by 
ballot, not immediate, but at intervals 

In 1830, no fewer than forty two fellows, on a home 
list, were elected to the Royal Society between 
January and December (within those months, by the 
the way, tbailee Darwin and T J Sylvester were 
included) Only four foreign members were elected 
In 1841 the astonishing total of forty four individuals 
was registered for the fellowship, whilst not a single 
foreign member appears in the list In 1847 tho 
number elected dropped to twenty three, a result 
indicative one may surmise, of impending changes in 
the mode of entry In 1848 a drastic alteration in 
the system of the annual election came into operation, 
due to the regulations adopted tho previous yoai 
Fifteen candidates were duly selected , actually there 
were fourteen persons only who took up fellowship 
m that year The meeting was notable as being the 
occasion of the valedictory address of the Marquess 
of Northampton, who had served ten years as presi 
dent It was already known that the latter held 
strong objections to the innovation, and he did not 
fail to express them m the oourse of his address Wo 
have referred above to the fact of the election of only 
fourteen individuals The president stated that— 
" It is rather a singular ciroumstanoe, that, since our 
selection was made, one of the gentlemen whom we 
had chosen, Mr Syme, should have withdra 
name The possibility of occurrence of suoh a 
case had not arisen in the minds of the former oouned 
when the new rules were framed, but it may perhaps 
be considered next year whether it ought to be 
provided against, or whether it is likely to ooour so 
seldom as not to require any special provision ” It 
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is of interest to add that this “ Mr Syme ’’ was James 
Syme, the eminent Scottish surgeon, to whom Joseph 
Lister had early acted as house surgeon at Edinburgh, 
and whose daughter Lister afterwards married 

rra consideiationa whioh to day bear upon the 
present slight increase in numbers admitted annually 
to the Royal Society may be briefly given , they are, 
however, recognised generally Tho advance of 
science during tho past half century has provided new 
aspects and new fields of knowledge In course of 
time it has lod to an almost exclusive nomination from 
the lists of candidatos of those (m various departments) 
who are comprised in the broad category of research 
workers attai hed to home and overseas universities , 
coupled, in lesser measure, with others who have 
entered industrial technical organisations where the 
exorcise of expert training is required The issues 
arising fiom the recurrent claims underlying specialise 
tion have long occasioned senous thought It has 
been stated that the council was able at one tune to 
bring in annually a proportion at least of distinguished 
men outside the academic or professional sphere, 
whereby, it was claimed, a useful discriminating 
leaven and freedom from standardisation was main¬ 
tained Although tho new enactment changes the 
existing situation in the annual election of candidates 
foi the fellowship, it does not appeal to involve 
abandonment or modification of the statutory pro¬ 
vision of 1902, which, while it repealed an old rule 
for the election (at any time) of pnvy councillors, 
gavo the council power to recommend to the Society 
for election, in alternate veais two persons who either 
have rendered conspicuous servuo to the cause of 
science, or are suoh that their election would be of 
signal benefit to the bociety 

By 265 votes against 225, the House of Commons 
has confirmed the Government s decision to allow tho 
Dyestuffs (Import Regulation) Aot to lapse in January 
next Sir P Cunliffc Lister opened the debate on 
Dec 4 by moving an amendment to provide for its 
extension fox five years, the mattor, he said, raises 
grave national issuos, and is not merely a question of 
free trade The industry is in origin British, and it 
has already once been lost to German foresight and 
wisdom , that loss was, at the outbieak of War, 
about tho greatest handicap with which we had to 
contend Sir H Samuel, while admitting the possi¬ 
bility that foreign competitors might make the pur¬ 
chase of certain dyes dependent on the aoeeptanoe of 
dyes of cheaper quality, and that by selling at low 
pnoes they could stop valuable work in research and 
development now being pursued in Great Britain, 
nevertheless found no reason why the measure should 
be extended, his views were, he said, baaed mainly 
on the report of the Dyestuffs Industry Development 
Committee, to the efifeot that the building up of 
a substantial dye industry under the protection of 
the Aot has temporarily laid a serious burden on the 
user of dyes The President of the Board of Trade, 
Mr Graham, said that the problem on which the 
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Government had to pronoun oe was the balance of 
advantage, and they were satisfied that the dyestuffs 
industry could continue in perfect strength and safety 
The fact that the industry is able to offer virtual 
guarantees concerning price and quality is an indica 
tion that the oentral part of the case for protection 
has gone He oould not bnng himself to believe that 
the industry will either collapse or operate under 
very great difficulties, because there has been a con 
siderablo measure of concentration of production 
He was advised that there may be an agreement or 
understanding between British and German producei s, 
and that that agreement may well be independent of 
whether the Act continues or lapses 

M» Graham, in the course of his speech on the 
Dyestuffs Aot, referred to a memorandum on the 
subject submitted by professors of chemistiy in the 
universities of Great Britain, in which the foar was 
expressed that if the industry is weakened by the 
lapse of tho Aot, they would lose a gioat deal of the 
advantages of training in rosear< h and of the effort 
to link science and industry together He replied 
that it would be the duty of the Government to see 
that research is fully safeguaided, he suggested, foi 
example, the formation of a research association 
under the auspioes of the Department of Scientific 
and Industrial .Research Until more is known as to 
the proposed method of implementing Mr Graham s 
promise, no useful comment can be mode Sir John 
Simon said that everyone would agreo that the Aot 
has produced a vory efficient industry, that it has 
very materially promoted research, and that it has 
done something to dovelop Biltish srionce , he ad¬ 
vocated sorno continuance of tho Act pending an 
effeotivo inquiry Mr Henry Mond said that dyo 
makers would be perfectly satisfied if this suggee 
tion wero adopted rheie aie altogether 10,000 
known dyes, some 4000 being in turrent use, and 
about 2600 aie made in Great Britain Extension 
depends on the supply of trained scientific woikors, 
and it would be impossible to provido the necessary 
school for tho puiposo until theie is a well established 
and a sound organic chemical industry Tho future 
of industiy is based upon the orgamo chemical 
industry Mr Wise expressed disappointment that 
tho Government had not taken the opportunity to 
review tho whole position m regard to dyi stuffs, 
continuing to give to this vitally important trade a 
measure of protection in a non fiscal sense which 
would enable it to develop what is a key industry, 
and using the occasion to acquire for the benefit of 
the community a much greater control over the 
operations of a tremendously powerful corporation 
Major Tryon regretted that, at a time when so many 
great problems in the dyeing industry alone are un¬ 
solved, the work should be broken up and part of the 
staff disbanded , it would set back a great experiment 
in the infinite field of undiscovered soienoe The 
debate was oonoluded by the Secretary for War, 
Mr Shaw, no one, he said, was against any reason 
able expenditure on research needed for guaranteeing 
the safety of the country, but those who want re 
search should pay for it 
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Thb commemoration in London of the oentenary 
of the death of Simon Bolivar, whose name is written 
so large across the geography of South America, 
and who died on Deo 17, 1880, has been organised 
by a committee of the diplomatic representatives of 
Bolivia, Colombia, Peru, Ecuador, and Venezuela, 
together with the Spanish ambassador and others 
The programme is to include a requiem Mass in 
Westminster Cathedral on Dec 17, and the laying 
of wreaths at the Cenotaph m remembrance of the 
British soldiers who fought in Bolivar s army, and at 
the statue of Canning, who was the first to rooognue 
the free States of South America A commemorative 
tablet will also be unveiled in Apsley House, where, 
in 1810, Bolivai, representing the Junta Suprema 
of Caracas met Marquess Welleeloy, Secretary of 
Stato for foreign Affairs The following day a 
dinner is to be given by the Latin Amtnoan Society 
of Great Britain to celebrate Bolivar s achievements 
and the old friendship between Great Britain and 
the republics he liberated Bolivar, who was bom 
at Gaiacas on July 24, 1783, came of a noble family of 
Venezuela, and after being educated at Madrid visited 
France and the United Stales By 1811 he held the 
rank of colonel during the sttuggle for the wdepend 
once of Venezuela, and thenceforth he was associated 
with tho efforts which lod to tho formation of the 
republics of Colombia Ecuador, Peru and Bolivia, 
the last of which was named after him Aftei holding 
tho dictatorship of Colombia, ho reaignod office on 
Jan 20, 1830, and died the same year at Carthagona 
on his way into exile His grave is in tho cathedral 
of Caracas, the capital of Venezuela 

Thf second triennial congress which is being called 
by the International Industrial Relations Assoc lation 
at Amsterdam in August 1931 should meet under 
favourable auspices The Association was formed 
for the study and promotion of satisfactory human 
relations and conditions m industry, and thus has 
aims allied to those of tho Industrial Welfare bociety) 
The congress will consider the need for scientific 
adjustment of eoonomic resources, production, and 
consumption, as essential to satisfactory human re 
lations and conditions m industry The present 
widespread unemployment position and lack ot pur 
chasing power, at a tune when the world s production 
capacity and economic resources are greater than ever, 
give pertinence to an attempt to determine whether 
scientific methods oan be used to achieve some balance 
between resources, production, and consumption 
Recent discussions at the British Association meetings 
on the rationalisation of industry have stressed the 
human aspects of rationalisation In the scientific 
study of the management aspects of rationalisation 
which is being carried out by the International 
Management Institute, the human factor and in 
dustnal psychology receive due attention, and the 
subjects chosen for research hove included the seleo 
tion and training of workers, accident prevention, 
methods of remuneration, welfare devices, etc The 
Industrial Health Research Board has also strongly 
advocated the need for closer oo operation between 
psychologists and industry, whilst the Committee on 
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Industry and Trade in its final report made recom 
mendataona for the soientifio and practical investiga 
tion of tiie whole range of problems falling under the 
head of industrial fatigue, in the widest sense 

The oo operation of scientific workers in this forth 
coming congress is definitely invited, and the congress 
affords such workers an opportunity not merely of 
collaborating m the development of a technique of 
satisfactory human relations, including right working 
conditions, m industry, but also of assisting the fnrrau 
lation of economic policy, along the lmes of knowledge 
in place of caprice or prejudice The participation of 
soientifio workers m such a congress with represents 
tives of employers and of labour should at any rate 
assist m relating soienoe to practice and practice to 
scienoe The important problem of securing national 
administration in economic and industrial matters 
along rational and scientific lines appears howovor 
to be rather outside the scope of the congress. Even 
the Woild Economic Conference of 1627 has thus far 
proved abortive so far as any real influence on Govern 
ment policy is corn emod Once the management of 
industrial relations has been established on sciontihc 
lmes, the international organisation and relationslup 
of industry may exort a more decisive influence on 
national policy and administration and scientific 
workers cannot be indifferent to a congress which 
holds any prospect of promoting the leadeiship of 
science 

A noteworthy recent lecture by Prof R Will 
statter gives a searching analysis of tho relations 
between fundamental scientific rescan h and industiy 
as seen in Germany at the present time Aftor stress 
mg the dibt of modem chemical industry to the 
scientific work of the universities Prof Willstatter 
analyses tho activities of the industrial research labora 
tones, and pays tribute to the scientific mont of 
much of the development work earned out by such 
laboi atones in fields which originally were openod up 
by purely scientific discoveries The systematic in 
veetigation of a defined held—such for oxomplo as 
that of hypnotics, following on the discoveiy of 
veronal—to determino tho substances possessing the 
most valuable combination of properties even when 
earned out along lmes of analogy, involves a high 
standard of scientific knowledge and frequently even 
more originality and mventivo ability than the 
original and possibly fortuitous discovery buch 
developments are as much among the greatest ac hiovo 
mentB of chemical industry as the elaboration of 
methods of large scale production for the new sub 
stances, and the success of such work depends more 
than anything else on the director of research 

Even in tho development of large scalo production 
and the improvement of technique, industry has fre 
quently been indebted to aoadomio research, and Prof 
WillstAtter views with alarm the gradual estrangement 
between the large industrial firms and the universities 
which has developed with the growth of industrial 
organisations and the expansion of their research 
departments There is not now the same personal 
contact between the universities and the leaders of 
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industry, and in some quarters there is a definite 
tendenoy to disparage or resent suggestions coming 
from the universities This tendenoy has already 
had an adverse effect on the fananoial position of 
research at the universities, and Prof Willst&tter 
urges that a more generous policy on the part of the 
industrial combines and a close contact between in¬ 
dustrial leaders and the universities is required to 
stimulate the fundamental scientific research from 
which industry itself benefits so largely 

In an inaugural loctuio delivered at the London 
Sohool of Economics on Dec 2, Prof Moms Gins 
borg, who has succeeded the late Prof L T Hob 
house in the Martin White chair of sociology, re 
viewed the present position of instinct in tho social 
scionces He defended the conception of the m 
atincts as inborn impulses serving the root mteiests 
or basic needs of the organism, of which thoy must 
be regaided as limitations or specifications The 
attempt to reduce instincts to compound reflexes 
fails first, since the component parts of instinctive 
behaviour admit of varied combinations in a series 
which as a whole has unity and continuity, and 
secondly, sinoe no adequate account can be given 
of mental development on the basis of the reflexes 
alone and their conditioning ihe funotion of 
intelligence in lelation to instinct is (1) to clarify 
and rendei explicit tho ends of the inborn impulses 
(2) to detect relevant relations between the actual 
situation anil the ends (3) to systematise tho ends 
of tho impulses into comprehensive purposes The 
objection to instincts as occult foicts m based on 
a false view of causality, which propel ly interpreted 
does not imply any notion of mysterious cfhcaoy 
That no satisfactoiy classification of human instincts 
has yet been produced is tiue, but melevant as an 
aigument against them None of the cntics has in 
the end succeeded m dispensing with the instincts 
Proceeding to a survey of the use niodo of instinct 
in social jwychology Prof Ginsberg showed that 
(1) Thoio lias been too much icadintss to rofei highly 
complex phenomena to single instincts (2) The m 
stincts have been inooirectly conceived as separate 
forces , thus ignoring the conational continuity 
of the self (3) St lows on imjmlso has led to a dis 
paiagement of reason in tiuth, impulse and reason 
are inseparably intertwined (4) The ac ounts whioh 
have been given of tho jisychology of moiality, of 
the basis of soc lal lift, and of sublimation appear 
to reqiuie restatement in terms of a moie adequate 
definition of the lelation between the root interests 
and tho spocific impulses which serve them 

Rx< ent discussion of the antiquity of man m East 
Africa has served to direct attention once more to tho 
importance of the Oldoway skeleton found by 
Dr Hans Reck in tho northern part of Tanganyika 
lemtory m 1914 Tho evidence, geological, palseonto 
logical and anthiopological, afforded by this discovery 
must now be viewed in the light of Mr Leakey s work 
in Kenya Tho data for such further consideration 
are furnished by a valuable study of the skeleton and 
the attendant conditions of its discovery oommuni- 
I cated to the Royal Anthropological Institute by 
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Dr Reok and presented at a meeting held on Nov SB 
The Oldoway geological senes oonsists of seven hon 
rone, of which the fifth u a foesiliferoua bed in which 
were remains of a variety of S Antxquus, previously 
known only from Europe and the Nerbudda deposits, 
and human remains Above this was a red earthy 
deposit root infested and therefore undisturbed 
The skeleton itself was found only a little above the 
houzon of h Antxquus The bones were not highly 
minoraluied Dr Reok is now inclined to correlate 
Oldoway man with Elmenteita man found by Mr 
Leakey in Kenya , but he differs from Mr Leakey on 
the point of chronology, on the ground that only ono 
pluvial period is represented at Oldoway He also 
holds that it is not yet possible to correlato the fauna 
with that of Kenya Mr Leakey himself, on the other 
hand detects a non conformity between the Oldoway 
sixth and fifth beds suggestive of a temporary land 
suiface He is me lined to equate the Oldoway bone 
bed with the upper part of his Gamblian It is 
evidont that mote field work is nocossaiy befoie any 
definite conclusion can be leaeshed , but if Dr Reek 
should be ablo to pay his projected return visit to 
Oldoway in Mr Leakey s company important results 
may he expet tod to follow 

Oir Dec 5 the extension of the new spirit building 
of the British Museum (Natural Histoiy) which has 
been erected out of funtie provided by tho Empire 
Maiketing Board for the use of the Department of 
Entomology was foimally epened before a large 
gathering of entomologists and others interested in 
the work of the Museum Nearly fom years ago the 
Board lealised that the task of combating insect posts 
the depredations of which so grievously hamper 
commerce either by directly at tew king the iaw material 
or the commodities lesulting from it or by injuring 
the health of the workers was Htnously impeded by 
the congest* d condition of the Depaitmcnt of Entomo 
logy which lendeml it impossible for tho insect 
collection to bo pioiieily ananged an 1 to be readily 
available foi study Accordingly the Board in 
response to the le past made by the Tiustees of the 
British Museum decides! to devote an appreciable 
sum for erecting a suitable building and m tho end 
about £20 000 was expended On consultation with 
tho architects of the Office of Works it was decided 
to be preferable to add a jiormanont building rather 
than one which might have to be pulled down as the 
Museum expanded Tor that reason about ono half 
of the -west wing of the new building which had been 
provided eight yeais ago for the collections kept in 
spirit, was added It has been adapted to the use of 
the Department of Lntomology largo windows have 
been pierced in what will eventually be the blank 
walls of the storerooms and the mezzanine floors of 
those storerooms and one wall of the future corridor 
have been omitted 

The proceedings were opened by the Director of 
the Museum Dr C Tate Regan, who directed atten 
turn to the importance of insects in human affairs 
He said that the oolleotion of insects in the Museum 
numbers some ax million specimens and has out 
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grown its aocommodation, the Empire Marketing 
Board took no narrow view of its duties and realised 
the intimate relation of tile work of the Department 
of Entomology to health, agriculture, and oommeroe 
Mr Ormsby Gore, M P, who was chairman of the 
committee when the Board made the grant, empha 
eised the necessity for adequate scientific research m 
the development of the British Empire The Arch 
bishop of Canterbury, as chairman of the Trustees of 
the British Museum, expressed their thanks to the 
Empire Maiketing Board and the Office of Works for 
their holp the value of which oould not be exagger 
a ted I he association between the Museum and the 
Government in the development of the Empire and 
its resources was appreciated He hoped that the 
flow of fit jiersona would be quickened in the schools 
and universities to serve the Empire by lesearoh in 
eveij branch of science 

It is easy to think of many ways in which the 
light sensitive properties of selenium oan be utilised 
in the industrial world When however an attempt 
is made to realise them in the research laboratory 
and later in the development department of a manu 
factuimg works many difficulties have to be over 
come Wo leain from the Electrxoal Tunes of Oot 10 
that tho Radiovisor Parent Ltd of 20 Coventry 
(street W 1, has surmounted many of these diffi 
culties and perfected apparatus whioh is being 
employed commercially for various purposes The 
most linpoitant application w to sound films By 
means of u suitable electric bridgo and an amplifier, 
it is now possible to give faithful reproduction of 
sound over tho working range of frequencies Another 
application is to the control of street lighting I hero 
are some fifty street lamps in the Mortlake area, 
Surrey, which are controlled in this way, mid they 
aie also m use in several towns Another applica 
tion is a controller which regulates the lighting of 
clocks telephone kiosks, signs, etc Queensbury 
Church, a well known landmark in Yorkshire, stand 
mg 1300 feet above sea level, now has its four olock 
faces illuminated by electnc lamps which are oon 
trolled automatically by a aolonium unit As 
selenium operates on both infra red and ultra 
violet light it can be used as a burglar alarm A 
special infra red lamp is concealed and directs its 
beam at rose the object to bo protected Any inter 
ruption of the beam by tho hand or body of an 
intruder instantly sets m action a warning device, 
either a red lamp or an alarm bell Devices are 
made for indicating the presence of smoke m ships' 
holds They are also officially recognised for the 
timing of racing motor oars and for dog racing 
We understand that many other usee of tho radio 
visor bridge are being developed 

A LKOTtiBK with novel demonstrations was given 
by Mr Grace to the New York Electrical Society last 
month It proved so interesting that it was repeated 
on three nights and very many people were unable 
to obtain admission The first experiment was the 
projection of speech directly into the human brain 
This was done by transforming speech into a high 
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frequency current The lecturer took hold of one 
electrode, hie assistant held the other, and they placed 
their free hands against the ears of one of the mem 
bars of the audienoe The latter immediately heard 
music or speech, although no sound oould be heard 
by any other person present The explanation given 
waa that the ear drums and surrounding tissues acted 
like the plates of a condenser receiver the resulting 
vibrations of the ear drum due to electrostatic forces 
producing the Bensation of intelligible sounds Another 
experiment was the inversion of speech Ordinary 
speech was inverted so that the high notes became 
the low notes and vict versa This inverted sfieech in 
quite unintelligible, but was remverted into intelligible 
speech by suitable apparatus In inveitad speech 
telephone sounded like play o fine and company 
like crink a nope Tins method is aheady in use 
in transatlantic tadio telephony tu prevent un 
authorised listeners fiom understanding the messages 
Colonel Marshall an engineer who had the misfoitune 
to lose his. larynx and hail bien provide! with an 
artificial one gave a short address to the audience 
from his homo m California ovei the transcontinental 
telephone on his method of contiolling the floods 
in the valley of the Mississippi A very successful 
demonstration was given of an ordinary carbon au 
as a loud speaker rhe method was onginally dis 
oovered by Graham Boll, but hitherto the sound has 
been too faint By using amplifiers Mi Grace mado 
the talking arc almost as loud as tlio best modem 
loud speakers 

On Dec 4 a public leotuic on The h vidonoo of 
Astronomy and Technical Chionology for the Date 
of the t rucihxion was delivered at Oxfoid by Dr 
J K Fothenngham reader in ancient astionomy and 
chronology in tho University Definite historical 
data he said limited the possible years to the period 
A D 27 34 Of these tho Jewish astionomical reckon 
ing excluded all but the years 29 and 33 Ihe year 
A n 20 was advocated by tho late Prof t H Tumor 
but Di fothenngham gave reasons foi dissenting 
from this view and also from that of the late Sir 
William Ramsay He himself inclined to the date of 
Apnl 3 A D 33 as offering fewer difficulties than any 
othor A point in his argument was the fac t that the 
Jews reckoned the new moon from its first visibility 
not from its astronomical position 

A new society has been founded in Pans for the 
scientific study of Afnoa Ihe president of the 
Society, which is to be known as the SociifoS des 
Afnoamstee, is to be General Gouraud and M P 
Lester will act as general secretary Monthly meetings 
of the Society are to be held for the reading of papers, 
and a journal will be issued which m addition to 
original memoirs, will contain reports of the pro 
oeedings at the meetings notes and news on things 
Afnoan and a bibliography of current literature on 
African ethnology The Society will consist of patrons 
subscribing 2000 francs, life members subscribing 
1000 francs, and ordinary members who pay an annual 
subscription of 50 francs, or if residing abroad 60 franca, 
with an entrance fee of 15 francs Requests for further 
information and subscriptions should be add r e s s ed to 
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M P Lester, General Secretary, 81 rue de Button’ 
Pans 

Mb P H Gbucshaw has been appointed Keeper of 
the Natural Histoiy Department in the Royal Scottish 
Museum in succession to Dr J Ritchie, who has 
ie<ently been appointed to be Regius professor of 
natural history in tho University of Abeideen 

Pbov Wilbklh Sohmtdt took over the chair of 
geophysics m the University of Vienna and the direc 
torehip of the Zentralanstalt fur Motoorologie und 
Goodynamik Vienna on Nov 25 Ho succeeds Prof 
1 M Exnor, who died on Feb 7 last 

Ihe following appointments have been lecently 
made by the Secretary of State for the (domes 
to the Colonial Aguoultural and I orost Seivices 
Mi A J Tindlay assistant directoi of agriculture, 
Nigtna to bo deputy director of agru ulture Nigeria, 
Mr V F Ohvier and Mi A I W Sheffield, to be 
supeimtendent* of agnculture Nigei ia Mr P A 
Allison Mi A F Ross and Mr B L A P Urquhart, 
to bo assistant conservators of forests Nigeria 

The Institution of Automobile Engineers has for 
some yeaia past been giving advice to parents as to 
how their sons can enter the automobile industry 
This practice has been elaborated, and information 
can now be obtained of tho possibilities of apprentice 
ship in works in any particular neighbourhood No 
charge is made by tho Institution, the staff of whioh 
t an ho consulted by appointment by writing to the 
Institution, Watergate House, Adelphi, London, 
WC 2 

The Wai Office announces that theie are vacancies 
for commissions in tho Suppfi montary Reserve of 
Officers as ordnance mechanical engineers in the 
Royal Aitny Ordnance Corps In addition to qualifi 
cations as to chatacler medical fitness nationality, 
etc candidates must be less than thirty years of age 
for appointment as subalterns and less than thirty 
favo years of ago foi appointment as captains and 
must also be fully qualified mechanical engineers 
Preference will bo given to bachelors of scienct 
(Fngi ) Whitworth scholars graduates and associates 
of the Institutions of Civil Mochamcal, oi Electrical 
Engineers Candidates will not bo lequueil to under 
go training m peace time, but will be liable to be 
called out on servn e when tho Army Reservo oi any 
part of it is called out by Proclamation In return for 
their obligation officers will bo gi anted an annual 
gratuity of £25 payable in art ear Particular can be 
obtained from the Under Secretary of State for War 
(A G 9) the War Office Lindon S W 1 

Eakly Photomicrographere is tho title of an 
article by C H Oakden in Watson s Mvsrotoop* 
Record for September (No 21) The honour of being 
the first photomiorographor is ascribed to the Rev 
Joseph Bancroft Reade (1801-1870), who in 1837 
obtained prints of the image thrown by a solar* 
microscope upon paper treated with silver nitrate and 
infusion of galls fixing the pnnt with hypo made by 
himself 

In the autumn issue of Sunlight (Vol 2, No 8), the 
I journal of the Sunlight League, a table is given of the 
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average daily readings for August of the intensity of 
ultra violet radiations at various localities in the 
British IbIss The figures illustrate the high intensity 
•which these radiations sometime* attain in England, 
figures of about 8 7 being obtained at Cleethorpes and 
Lowestoft, and of 7 75 at St Ives and Ventnor They 
also illustrate how much the intensity of the radiations 
must depend on climatic conditions prevailing, for 
while the figure for Clacton is about 7 0, at Southend 
on Sea it was only 1 0—the lowest record of all 
stations Among other artiolee. Dr Kathleen Vaughan 
writes on the value of sunlight and the open air life 
fot healthy mothorhood 

A short list of nearly 800 books on British and 
foieign birds has been received fiom Messrs Francis 
Edwaids, Ltd , 83 High Street, Marylebone, W 1 It 
includes a few soaroe items 

Mkbkks Wlieldon and Wesley, Ltd 2 AithurStieet, 
W C 2, have just circulated a list (New Senes No 23) 
of many second hand woiks, classified under the 
headings of periodicals and publications of learned 
societies, miscellanea, /oology botany modieino, sport, 
and addenda It is obtainable upon application 

Ws have received from Messrs A Gallcnkamp and 
Co , Ltd a catalogue of apjiaratus foi testing petro 
leum and its allied products The list, which covers 


62 pages and is well illustrated, covers nearly all 
the standard apparatus required for testing such 
materials, but the Tate specific gravity bottle seems 
to have been overlooked The prices are all given 
Applications are invited for the following appoint 
ments, on or before the dates mentioned —Two 
inspectors of aircraft under the Union of South 
Africa— Tho Secretary, Office of the High Com 
missioner foi the Union of South Africa, 78 Strand 
(Dec 16) An assistant chemist at tho eewage 
disposal works of the County Borough of Beading— 
The Town Clerk, Town Hall, Reading (Dec 18) 
A head of the chemistry department of tho Plymouth 
and Devonport Technical College—The Secretary 
for Education, Education Offloes, Plymouth (Doc 20) 
An inspector of alkali, etc , works, under the Ministry 
of Hoalth— The Director of Establishments, Ministry 
of Health, Whitehall, 8 W 1 (Doc 20) A junior 
lecturer m the department of pathology of the 
University of Liverpool—The Registrar, Die Uni 
versity, Livoipool (Dec 24) A whole tune abstractor 
and translator at Sheffield, under the Safety in Mines 
Research Board—Die Under Secretary for Mines, 
Establishment Branoli, Doan Stanley Street, S W 1 
(Doo 31) A piofessor of bioohemistiy at the Indian 
Institute of Soienoe, Bangalore—Prof F G Donnan, 
University College, Gower Street, W C 1 


Our Astronomical Column. 


Magnetic Disturbance, Dec 3-4 1930 A consider 
able magnetic distuibancc falling into the cate 
gory of a Bmall atoim, occmrod on Di( 3 4 Die 
storm began with a charactenstic ‘ sudden commence 
ment on Dec 3 at 1 l h , but apart fiom this the oscilla 
tiona of tho nwdlea who not appicciablt until about 
thuteen houis latei the most distuilsd part of the 
tlares being botween IS 6 and 22 h on Dec 3 The 
range in Decimation at Ciecnwich was M At the 
time of the storm tlieie was only a smallish sunspot, 
of aua 130 millionths of the Mina hemispheie, a 
littlo way jiast tho cential mtndian Spoctroscopic 
observations, which greatly increase the langc of de 
tection and sciutiny of solai 01 options were im 
possible owing to fog 01 overcast skies The icsent 
magnetic stoim appeals to be tho largest since that 
of Mar 11 13, 1929, though duimg 1030 a number 
of distmbanees of somewhat lessei intensity have 
oct unod 

Stellar Parallaxes — t>cientui for October contains 
an interesting paper by Prof S A Mitchell, describing 
the remarkablo advance that has been made in recent 
years m determining the distances of the stars It is 
less than a century sinco Bessel found the distance of 
61 Cygni, it was not until the present century that 
the work was placed on a reliable basis, and the 
robable error of a parallax reduced to about one 
undredth of a second Prof Mitchell states that about 
three thousand accuiate parallaxes have now been 
found, his own observatory (the Leander McCormick) 
is the leader with a thousand parallaxes , each of these 
rests on some fifteen plates, taken at about five seasons 
sue months apart 

Reference is made to Pi of Schlesmger s measures 
with the Yerkes refractor twenty years ago , since it 
was not a photographic telescope, yellow screens and 
isochromatio plates were necessary The use of colour 
screens has the advantage of reducing the error 
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arising from the different colours of the stars, which 
cause difference m refraction , this difference is also 
reduced by taking all parallax plates near tho meridian, 
and using only the parallax m light ascension Die 
systematic errors of the results of the leading American 
observatories wore shown by Stromberg and van 
Maanen to be of the order of 0 003', which is the angle 
subtended by one inch a thousand miles away Other 
methods have boon devised for estimating the tbs 
tances of objects too remote to show any parallax 
spectroscopic parallaxes, the relation between period 
and absolute magnitude for Cepheid variables Ed*' 
dington s relation between mass and absolute magrn 
tude, and the strength of the lines in the spectrum 
that are due to interstellar calcium , but all of these 
methods need a number of reliable parallaxes m order 
to cahbrato the curves Thus the spiral nebulas are 
distant millions of light years, but this estimate is 
ultimately baaed on the parallaxes of stars that are 
only distant about a hundred light years 

Comets —Bcob Atrk , No 42, contains observations 
of comots 1926 II (Schwassmann Wachmann) and 
1927 IV (Steams) made during September and 
October with the large reflector at Berwedorf, b£ 
Dr W Baade Their magnitudes were 17 and 17 5 
respectively Those were taken at an interval of 
5] years alter perihelion for tho first comet and 3} 
years for the seoond It will be remembered that the 
orbit of 1926 IT lies entirely between those of Jupiter 
and Saturn, its period being about fifteen years 
There appears to be a fair prospect of its being 
observable round the whole of its orbit, whioh would 
be a new cometary record 1927 IV is affording a 
record of another kind It is now outside the orbit of 
Saturn, and has probably been observed at a greater 
distance from the sun than any previous comet 
Halley’s oomet was lost soon after crossing the orbit 
of Jupiter 
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Roman Britain—An aocount by Dr R B Mortimer 
Wheeler of the first season's exoavations at St Albans, 
which appears in Dxtoowry for Deoember, admirably 
summarises the chief points of interest It was 
thought that Verulamium, which at one time was 
the nearest approach to a metropolitan city and 
the only town In Britain dignified with the title of 
muntetptum, might well supply evidenoe of exceptional 
importance in its bearing upon Romano British 
culture and organisation This has been confirmed 
already in a striking manner The 1 London Gate 
for its size and what must have been imposing appear 
anoe, is compared by Dr Wheeler to the great con 
tinental gateways or triumphal arches such as have 
been found at Arles and Autun The defences of 
the city are also impressive, consisting of fosse, wall, 
and reinforcing bank totalling a width of some 
165 ft, and even m one part running to 265 foot 
Light is thrown upon economic conditions m the 
oity and its possible relations with Germany by the 
excavation of a dwelling house and another building, 
probably a shop The house was rebuilt at leabt 
thrice during the Roman occupation, and its miccoa 
aive phases show the rise to prosperity and the Bubse 
quent dochne of the town Exploration outside the 
city wall has revealod a cemetery and a prehistouc 
earthwork The purpose of the latter is not yet 
dear, but one of the alternatives suggested is that 
it may be the site of the settlement of Cassivelaunus, 
the most important centre of southern Bntain m 
the first century A D Theee latter discoveries have 
added thirty acres to the area to be investigated, 
the site within the Roman walls being 200 acres 

The Wishram— Although the Winhram wero one 
of tho tribes earliest met by European explorers of 
the Columbia River and their trading establishment 
was of great importance in the development of the 
northwest of America, their culture is very littlo 
known Only a few of the Wishram now survive, 
some on their original site on the Columbia River 
opposite the Dalles, others on the Yakima reservation 
in Washington Information obtained by Dr E 
Sapir m 1006 and Mr Leslie Spior in 1924 and 1925 
from die survivors is embodiod in Wishram Ethno 
graphy ", Vol 3, No 3, of the University of Washing 
ton Publications m Anthropology I he Wishram 
were the easternmost Chmookan tnbe on the Columbia 
River, and their language an Upper Chinook dialect 
Dislocation of the tnbe began at the end of the 
eighteenth century as the result of tribal movement 
so early as, or even earlier than, 1750, which brought 
the Sahaptin into Washington btate The Wishram 
depended primarily on fishing for their livelihood, and 
their culture was entirely a nver culture Fishing 
was supplemented by seed and root gathering Hunt 
mg the deer and other game took an entirely submdi 
ary place They lived in villages on the northern tide 
of the Columbia River, roughly from White Salmon 
River to Ten Mile Rapids above the Dalles Iheir 
houses were semi subterranean lodges built over a 
circular pit, or mat lodges The earth lodge aocom 
modatad from one to half a dozen families As else 
when on the north west ooast of America, olass feeling 
was strongly marked There were three classes, besides 
slaves The rlwwrr were baaed on wealth, but chiefs 
wen not always among die wealthiest class There 
wen also war chiefs The chiefs had considerable 
power and wen implicitly obeyed They adjudi 
oated in murder oases, a m a s sing fine# or other puiush. 
ment In eases of murder by witchoraft through a 
shaman, the sham<y» was not held culpablb, but only 
the man who employed him 
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Tunnies —Beoause of their eoonomio importance as 
food fishes, allied with their peculiar habite, the tunnies 
have formed the subject of a vast literature, spread 
over a period of fully two thousand years Active 
researches into their life histones and abundance still 
continue, and reoent workers have felt tho need of a 
reasonably complete bibliography—a need which is 
now fully met by ‘ A Bibliography of the Tunas ”, by 
Genevieve Corwin (Ftsh Bulletin No 22, Contn 
button No 87, from th. California State Fisheries 
Laboratory, Terminal Island, California, 1930) The 
compiler has endeavoured to find and to catalogue all 
works written previous to the dose of 1029 dealing m 
any way with the five large tunnies— Thunnus ihynrvua 
Neothunnus mocropterus Germo ulalungo, Euthynnus 
pelamts, and Sarda cAtltensw All the papers listed, 
with only a few exceptions, have actually been con 
suited, and after the title of each a brief note is ap 
pendod indicating its main themo and general scope 
These notes add greatly to the value of the biblio 
graphy A list is given of all the abbreviations used 
for periodicals < itod, and a classified index of subjeot* 
fat ilrtatoB reference to any point upon which informa 
tion may bo desired regarding these fishes 

Cfuroctntrut and it* Eggs —In Treubta, Vol 12, 
1, 1930, Dr H C Dolamun describes two fish eggs 
which, although easily distinguishable, give use to 
closely similar larvae ( Fish JP ggs and Larvae from 
the Java beu ) Both belong to the genus Chtro 
cent run, tho Parang Para ’ of the natives One of the 
larvae is slightly longer than tho other and has more 
myotonies This interesting find is in accordance 
With the fact that Bleeker in 1862 distinguished two 
species O dorab and U hypealosoma, whilst other 
authorities found only one Dr J F Hardenberg, in 
another paper in the same number of this journal 
( borne remarks on the Genus Chirocentrus (Cuv ) ’ ), 
fully confirms the separation of the two fishes Both 
are long and slender pelagic spocies, attaining the length 
of 00 cm or more O dorab is the more Blender of the 
two, with more vertebras than O hypsaloaoma, larger 
scales, and other differences in the proportions of the 
various parts, the distribution being slightly different, 
although both species old and young, and also the 
eggs, may be found together 

Antarctic Free-living Nematode* —Dr N A Cobb 
describes a large number of these worms which are 
extremely abundant in the Antarctic marine waters 
m a paper entitled Marine Free living Nemas 
(Australasian Antarctic Expedition, 1911 14, under 
the leadership of Sir Douglas Mawson Scientific 
Reports Series (3—Zoology and Botany Vol 6, 
Part 7, June 1930) Theybelong to twelve genera, 
collected from muddy sediment, three fathoms. 
Commonwealth Bay (Adelie Land), the larger forma 
from amongst the roots of brown algw A formula 
of measurements and signs is introduced in the 
systematic work, which convoys a large amount of 
information oompressed into a very small space, 
and there is a key to the fifteen species involved 
Theee Antarctic nematodes hove several features m 
common There is one new genus, Hyptxdaxmui, 
created for the new species cephalatut, whioh may be 
related to Oncholmmue, and eight new species besides 
this It is interesting to learn that one of these, 
Monohytrra navusulxoora, as its name implies, is a 
diatom feeder, especially eating Novteula Some¬ 
times the intestine is crowded with the frustulee, many 
of which are as long as the width of the worm and half 
as wide as its head end , 150 diatoms have been seen 
m one individual 
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The Walnut Tree in England —Two papers in the 
Journal of the Royal Horticultural Society for 
September deal with this subject Mr H Spence 
discusses the qualities of the timber and the cultiva 
tion of the walnut in France and California He 
also comments upon the quality of the nuts obtained 
from the various isolated trees grown in Great Britain, 
so far as recent inquiries enable this to be gauged 
Mi A W Witt disoussee the vegetative propagation 
of the tree under English conditions as ascertained 
by preliminary trial at East Mailing At present 
grafting upon seedling stocks of Juglans nigra, or the 
common English walnut, seems to be most practicable, 
grafting under glass proving most successful Stocks 
are also being raised vegetatively, the parent plant 
being planted in open, sandy ground, layorod, and tho 
buds covered with an inch of soil whilst still dormant 
Tho young shoots thus etiolated afterwards root 
leadily 

The Cultivation of Pyretkrum —Of lecent years 
knowledge has been gamed as to the conditions neoos 
sary to observe if pjrethrum sprays are to be effica 
< tous Tutin has a paper upon its method of employ 
ment in the Annual Report of the Agricultural and 
Horticultural Research Station, Long Ashton, 1928, 
and there seems little doubt that this Bubstanoo may 
prove a most valuable insectioido , at piesent it is 
<ine of many agents that are being tried out against 
the tsetse fly in Africa An article upon its cultiva 
tion, in the Built tin of the Imperial Institute, 38, No 3 
1930 is therefore very timely Known for many 
centuries in Persia, the plant itself and the powder 
ground from the flowers, were introduced into Europe 
early m the nuieteentli century In 1881, the Dal 
matian sjiec tes, Chrysanthemum, cineranrrfolium Vis , 
was introduced into Japan, where its cultivation 
flourished apa< o, especially around Hokkaido, and 
70 per cent of the world b yield is now claimed by 
Japan This article by the Butish Vico Consul at 
Seoul, Japan, shows that the groat development of 
this crop in Japan resultod from War conditions, 
when cultivation of the plant was almost sus[>ended 
in Austria A very good quality of flower is produced 
in Europe, and subsequent years may see a develop 
ment of the European pioduct agam, especially if the 
uiHecticidal use of the product undergoes wide develop 
ment 

Stratigraphies! Position of the Coutchiching Senes 
—In the neighbourhood of Steep Rock Lake Ontario, 
a series of schistose Pro Cambrian sediments occurs, 
bordered on the north by Keewatin basic voloamos 
and on the south by intrusive granite lo the weet 
these schists continue towards Rainy Lake, but to 
the east they gradually finger out and are lost in the 
granite They have been alternatively correlated 
with the CoutohichingJ below the Keowatui) and with 
the Seme (above the Keewatm) In the Jour Geol, 
p 621, 1930, J E Hawley presents evidence to show 
that although the sc busts appear to dip beneath the 
Keewatin, the contact is one of nearly flat shear 
faulting, in which case the stratigraphical evidence of 
relative age beoomes ambiguous From the larger 
structures it is thought probable that the disputed 
senes is of post Keewatm age This does not, of 
course, imply that genuine Coutohiohing schists may 
not exist in the Rainy Lake area 

Mineral Industry of Alaska —The mineral industry 
of Alaska, if it has not been the mainstay of the 
country, has at least contributed largely to its 
economic development Soma thirty years of geo* 
logical survey, fostered by the Federal Government 
of the United States, has produced results of in- 
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estimable value to the proepeotor, miner, and business 
executive, and abundant information relative to the 
origin, character, distribution,'and extent of the 
venous ore deposits is available The total value of 
the mineral production m 1928 (Bull 813-A, United 
States Geological Survey) was more than fourteen 
million dollars, furnished chiefly by gold and copper 
There is also some silver, tin, lead, a little platinum, 
ooal, and petroleum, while marble, gypsum, etc , are 
important The gold is obtained from lode names 
and placers in about equal quantities, the principal 
lodes oooumng in the south east The Yukon Basin 
still figures as the prominent placer territory, though 
a considerable quantity of the metal comes from 
placers in the Seward Peninsula Practically all the 
oopper is derived from two names in the Copper River 
region and from Latouohe Island The chief Bouroe 
of silver is the copper lodee, though it is also obtained 
from the gold lodes and plaoers Lead ib recovered 
as a by product in the course of gold and silver 
mining Platinum, together with palladium, osmium, 
and indium, has been found sporadically in both lodes 
and placers Tin has been mined from veins and 
mineralised rooks occurring in the Seward Peninsula, 
and the comparatively small tonnage finds its way to 
Singapore for reduction The output of bituminous 
and anthracitio coals has increased, and in 1928 more 
than 126,000 tons were produoed Petroleum is 
mainly confined to the Katalla field It is refined on 
the spot, and the products, gasoline and distillate, 
find a ready sale for the boats of the fishing fleets 
This last industry has not apparently justified the 
optimism ongmafly expressed or the vigorous search 
for fields in the past Imports of oil from the 
United States supply most of the needs of the in 
habitants 

Intensity of the Auroral Line —It is possible, by the 
use of a special colour filter, to isolate effectively that 
pait of the light from tho night sky whioh extends for 
about 200 A round the green oxygen auroral line X6677 
aud so to follow variations m its intensity Lord Ray 

leigh in the November number of the Proceedings of 
the Royal /Society, has given an account of an attempt 
to make theso relative measurements absolute, which 
has been accomplished by determining the absolute 
values of the numbers m his arbitrary scale of m 
tensities, by reproducing them with tho llluminatipn 
from a standard incandescent lamp Actually tho 
light from the sky which was transmitted by the filter 
used consisted only in part of the auroral line, this 
being sujierposed upon a i ontinuous background, the 
relativo intensity of Which is known to vary consider 
ably Taking the fraction of the light transmitted by 
the filter and due to X5577 to be 0 87, tho brightness 
of this line in the sky was found to be approximately 
3 x 10 * candles per square metre The energy re¬ 
quired to maintain this is 6 4 ergs per second per square 
metre, and the number of atomic transitions required to 
supply this energy 2 x 10 1 * per second per square metre 
These numbers are known to vary from time to time, 
and to be quite definitely rather approximate, but 
should be of much value m testing theories of the 
light emission from the upper atmosphere 

High Velocity Positive lone —Work is now in pro¬ 
gress in several laboratories on the production and 
properties of particles of high speed, the aim of suoh 
experiments being to provide electrical sources to re¬ 
place radio active sources of a particloe and /f-par 
tides A preliminary report on some work of this 
nature, which is being performed with positive ions in 
the Cavendish Laboratory, is given by J D Oookroft 
and E T 8 Walton m the November number of the 
Proceedings of the Royal Society The problem can be 
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divided into two porta, so far aa the generation of the 
high speed particles is oonoemed , first, the produc 
turn of a stream of ions in a form suitable for accelera¬ 
tion, and secondly, the method of acceleration The 
source of ions which haa been used is a nanal ray tube, 
the cathode of which is pierced with a narrow tube 
from which emerges a mixed beam of protons and 
molecular ions, and the acceleration of these has been 
brought about by a potential of 300 kilovolts produced 
by rectifying the output of a low frequency step up 
transformer Many difficulties were, natuially, en 
countered m the course of the work on account of the 
high potentials involved The electron tubes used to 
rectify the high potential had to be specially built, and 
were kept continually exhausted by a diffusion pump, 
the latter containing oil instead of mercury The 
bulbs m which the ions were accelerated and the 
potential rectified were blown from a hard Jena 
* molybdenum glass, and, with their steins, were each 
approximately a metre in length, to minimise the 
chance of sparks passing externally through the air 
between the electrodes It was found that the ion 
beam could be focused by suitable i hoice of the dimen 
sions of the electrodes Very little space is devotod in 
this paper to applications uf tho fast ions but it is 
mentioned that a non homogeneous radiation has been 
found to be produced when metals are bombarded 
by the stream of ions the intensity of the ladiation 
being anpioximately one ten thousandth of tliat 
produced by a similar electron source at the same 
voltage 

Radiation Distribution of a Radio Antenna —To the 
September number of the Journal of the Institution of 
Electrical Engineers, R M Wilmotte, of the National 
Physical Laboratory, contributes two jiapera on the 
radiation distribution which takes place from the 
antenna of a radio system In the first paper, ho 
obtains formula) for this distribution from advanced 
theoretical considerations, and he shows how they can 
be applied in praotioe to the case of the beam antenna 
He points out that even m complicated cases where we 
have an array of antenna, it is possible to obtain 
solutions In the second paper, he discusses oxpon 
mental results on the radiation distribution in vertical 
lanes from an antenna Tho results weie obtained 
y measuring m an aeroplane the strength of the 
received signals from an excited antenna on the 
ground The position of the aeroplane was deter 
mined from the ground by means of a theodolite, and 
the signal strength was recorded on a cinematograph 
film Ihe results showed very definite maxima and 
minima, their positions being determined within a 
few degrees But only rough values of the field 
strength could be obtained, as many experimental 
difficulties had to be overcome In the case of low 
frequency, substantial agreement between theory 
and experiment was obtained The radiation was 
also obtained for one of the beam stations of the 
Marooni Co It was found that, owing to the sharp 
ness of the beam, large discrepancies were sometimes 
observed The average result* obtained were, how 
ever, m good agreement with theory It is concluded 
that the theory of radiation distribution is correct 
to a first approximation The difficulties seem to 
be connected with the fact that m praotioe it is 
impossible to obtain a site which is theoretically 
perfect 

Hydrates of Hydrogen Fluoride —In the Ootober 
manner of tho Journal of the American Chemical 
Sonetg, Cady and Hildebrand describe measurements 
of the fresamg points of the system water + hydrogen 
fluoride, which indicate that, m addition tq the solid 
hydrate HP H,0 previously known, the oompounds 
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H,0 SHF and H,0 4HF exist The existence of two 
compounds with excess of hydrogen fluonde but none 
with excess of water indicates that hydrogen fluonde 
tends to assume a more complex polymerisation than 
water, and the formula H t O 4HF is m agreement 
with the existence of H 4 F 4 as one polymer of HF 
Berliner and Hann had suggested that this polymer 
exists, and had pointed out that hydrofluondes of 
amines have the general formula B 4HF Other 
oompounds such as KF 3HF and MgF t SHF may be 
regarded as derivatives of H 4 h 4 , and if water behaves 
m a manner similar to the amines, one oompound 
formed should be H,0 4HF 

Filter-cloth from Nitrocellulose—In an article in 
the Chemtker ZeUung for Nov 8, Dr Hans Oradl of 
Munich directs attention to the suitability of intro 
cellulose as a material for tho manufacture of filter 
cloth The reeistanco of various textile materials to 
the corrosive action of acids and alkalis appears to 
depend upon the amount of nitrogen which they 
contain, and numerous attempts have been made to 
increase this resistance by increasing the nitrogen 
content of tho fibre Thus, cotton cloth has been 
nitrated after it haa been woven, but the beat results 
so fai have been obtained by using cloth woven from 
an artificial silk consisting of nitrocellulose, containing 
12 pci cent of nitrogen This filtering material has 
given very satisfactory results during the last four 
years It can be used to filter a 40 per cent solution 
of phosphono acul at 90° C without deterioration 
It must lie prosorvod damp, and the serious technical 
difficulties at first encountered in weaving it in this 
condition have been overcome It can be cut into 
convenient shapes and sewn with nitrated thread 

New Inverted Metallurgical Microscope —Ihe Beck 
Inverted Microscope No JO is constructed on the same 
principles as the Beck Hadfield mu roscope By fitting 
a collimating Ions in front of the \ertical lllnmmatoi, 
it has been found jKissiblc to replace the long optical 
bench of the oi lginal microscope by a short fixed base, 
which makes the appaiatus much more compact and 
robust Apart from the camera, which has a variable 
extension of 10 in all the major components are 
fixes! Just sufficient movement is allowed in the 
position of the source of light and in the illuminator 
to ensure that ciitical illumination may be easily 
obtained undir all conditions The simplicity of the 
new design and t he omission of the macro photography 
equipment, have enabled the makers to reduce the 
price of tho completo outfit from about £350 to £820 
The whole apparatus has been designed to stand hard 
wear, and once it is set up it should need little atten 
tion The microscope stage is remarkably ngid, and 
the coarse adjustment, which moves the stage, can 
bo clamped in any position The fine adjustment 
canies the objective only, and acts smoothly The 
changing device for the objectives is poaitic e in action, 
and very satisfactory The thin glass illuminator can 
be replaced easily by a prism, though the xnakors 
recommend the use of the former type The apparatus 
was tested with specimens of fine pearhte, the lamina 
tions of which were so close together that they oould 
just be resolved with the -, 1 , inch oil immersion lens 
| When the specimen was examined visually, using the 
| thm glass illuminator, the resolution was found to be 
excellent The illumination was even, and the image 
was satisfactorily free from glare The definition at 
about 1500 diameters was good and the field reason¬ 
ably flat When the prism was substituted for the 
glees slip, however, the image was, of course, brighter 
but the illumination deoidely leas even The lUrnninant 
was a * pointolite ' lamp which has only about one- 
fifth the intensity of a carbon arc 
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Aspects of Carbohydrate Metabolism. 

Ill Sou Relation shit* with Phosphorus Metabolism 
r well known that esters of carbohydrate j amount liberating 1 mgm phosphorus in two hours at 


i carbohydrate metabt 


animals and plants They v 


The enzyme is found in 
e mammal in the kidney 


alcoholic fermentation of yeast, later they ' 


e first obtained in the and the muoous membrane of the small intestine 


g a olose parallelism between its distribution 


found to play a part in the metabolism of muscle and that of ereptaee Study of the reactions with the 
and other tissues Phosphorus occurs in animal different substrates led to the conclusion that the 
tissues in several other forms, for example, as ortho same enzyme is responsible for the hydrolysis of each 
and pyro phosphate, as a constituent of nucleo In the oase of the kidney, the enzyme is chiefly 

proteins, and in combination with oreatme in muscle present in the cortex, there is more in the infant soon 

It is proposed m this review to discuss only certain after birth than in the foetus, and thereafter its oon 

aspects of the metabolism of phosphoric acid esters , oentrstion does not change muoh to adult life It is 

the formation of hexoee phosphate as a step m the capable of acting upon part of the phosphono eater 


production of laotio i 


l from starch by skeletal in the blood plasma It has been suggested that its 


article (Nov 8 p 740) P Eggleton has published a excreted as 
review on the rOle of phosphorus in muscular contrac Kay, with 
tion, in which reference is made to the hexose phos vol 22, p 
phates (Phyatbl Renews, vol 9, p 432 , 1929) phosphate v 


excreted os inorganic phosphate in the unne, but 
Kay, with R T Brain and P G Marshall (xbxd, 
vol 22, p 628, 1928), found that the excretion of 
phosphate was controlled by the level of the inorganic 


Resting muscles do not contain hexoHe diphosphono phosphate in the plasma, and not by that of the ester 
acid, they can, however, glyoolyso it and, in the phosphorus The low level of tno latter in the 
presence of sodium fluonde and glycogen, synthesise plasma cannot bo raised by administration of ester 


presence of sodium fluonde and glycogen, synthesise 
it The ester formed appears to be the same as that 
isolated by Haiden and Young from yeast fermenta 


y mouth, though a temporary increase can be brought 
bout by intravenous injection On the other hand. 


tions W T J Morgan has investigated its chomiBtry the amount present in the kidney vanes with its 
(Bxochem Jour, vol 21, p 676, 1927, with R functional efficiency thus it is markedly reduced in 
Robison, xbxd, vol 22, p 1270, 1928) The first chronic nephntis in man and in acute uranium 
step was the formation of the methylhexoside nephntis in rabbits (Brain and Kay xbxd, vol 21, 
diphosphates, which were then separated into the a p 1104 , 1927) 

and /3 forms The barium salts were hydrolysed with Both intestinal and kidney extracts show synthetic 
bone phosphatase (to which further reference will be activity, provided high concentrations of the alcohol 


made below), when the p 


tions before and after acid hydrolysis of the liexoeides, duodenal contents 
and determinations of tlio methoxy group, indicated glycerol for a week 


are used , sodium glycerophosphate was successfully 
isolated from the reaction mixtuie after allowing 
duodenal contents to act on sodium phosphate and 


that the hexose present is fructose, probably y 
fructose A tetramethyl hexose, having the same 


It may be mentioned that Kay has also found a 
pyrophosphatase in many mammalian tissues, with 


rotation as tetramethyl y fructose, was also prepared, a distribution similar to that of the phosphatase 


described above , it hydrolyses pyrophosphate 

7 fructose I 6 diphosphono aoid orthophosphate Its optimum pH is 7 2-7 8, in 

J Piyde and E T Waters have confirmed the oontrast to the range 8 8-9 3 of the orthophosphonc 
presence of the diphosphate m muscle press juice esterase 


after carrying out the fermentative re synthesis, 
when this step was omitted, only a monophosphate was 
isolated, from the muscle of the rabbit donkey, and 


The true phosphatase is of considerable interest, 
t can be conveniently extracted from young bones 
rabbits) by soaking the split bone in chloroform 


goat, and this appears to be tho ester of normal water for some days, and filtering and evaporating 
resting muscle (Bxochem Jour, vol 23, p 673, 1929) the extratt (M Maitland and B Robison Bxochem 


The amount present l 


Jour, vol 23 p 238, 1929) It can be purified by 


animals was less than in those of the rabbit, in which precipitation from water with aloohol and ether and 
the yield was 0 13 per cent, it is possible that it is extraction of the precipitate with 60 per cent aloohol, 
connected with the speed of contraction of the muscle it cannot be dialysed or ultra filtered, and is easily 
By oxidation of the hexose group with bromine and adsorbed Its optimum pH is about 8 4 , the initial 


which was identified as gluconic acid Ninety percent tion of the enzyme is accelerated 
of the hexose is an aldose, 10 per oent a ketoae, phosphono esters of the plasma 
from ths formation of gluoomc acid the former is inorganic phosphate but not of 
presumably d glucose . hydrolysis of glvoerophosphatc, 

The preaenoe of phosphono esters in different tissues high concentrations of the aloo 
suggests the presence of enzymes to synthesise and biwgrng about esterification of ] 
hydrolyse them, in fact, phosphatases are very gener and Robison xbxd , vol 20, p ( 
ally distnbuted throughout the body, aooordmg to p 666, 1927) 

H D Kay (Bxochem Jour, vol 20, p 791, 1926, H B Fell and Robison ba 
vol 22, pp 866 and 1446, 1928) The enzymes can be phosphatase activity of embry 
extracted with chloroform water from the ground up cultivated m vtfro (xbxd , vol 23, 


phosphono esters of the plasma Small amounts of 
inorganic phosphate but not of glycerol retard the 
hydrolysis of glycerophosphate, in the presenoe of 
high concentrations of the aloohol it is capable of 
bringing about esterification of phosphate (Martland 
and Robison xbxd , vol 20, p 847, 1926 vol 21, 
p 666, 1927) 

H B Fell and Robison have investigated the 
phosphatase activity of embryonic avian femora, 
cultivated m vitro (iwd , vol 23, p 767, 1929) They 
found that the tissue synthesised the enzyme during 


tizsuee, tiie extract being filtered through ootton wool found that the tissue synthesised the enzyme durmg 
before use They act upon hexoee phosphates, glyoero cultivation , the amount in the bone increased to a 
phosphates, and nucleotides, for quantitative estima- maximum and then declined, corresponding to the 
tion it is convenient to use sodium glycerophosphate phases of histological differentiation followed by 
in glycine sodium hydroxide buffer at pH 8-9 the degeneration The ooune of development was similar 
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to that occurring normally tn vwto, but the degree of 
development attained was lees The enzyme u oon 
fined to bone and ossifying cartilage, it is absent 
from small celled, non hypertrophied cartilage It 
presumably plays some part in calcification it 
has been shown that it is capable of causing the 
deposition of calcium phosphate from calcium glycero 
phosphate in the complete absence of inorganic phoa 
phate (for example Robison, %bul vol 20, p 388 , 
1026) 

T H Milroy examined the processes of fatigue and 
recovery m normal and diabetic muscle and found 
that fatigue was characterised by the entranoe of 
water, the loss of some phosphate depletion of the 
glycogen store, and increase m lactic acid, together 
with Toss of the power of esterification of phosphate 
under the influence of sodium fluonde (Quart Jour 
Exp Phyaiol , vol 17, p 161 1927) In reoovery 

the reverse changes were observed, with muscle 
taken from a depancreatised oat, the reoovery pro 
oeeaes were much slower, especially the storage of 
glycogen and the ability to synthesise hexoso phoa 
phate 

D Stiven has reoently investigated in detail the 
port played by phosphoric esters in the formation of 
loot 10 acid from glycogen or starch, using a muscle 
extract muscle from a cat perfused with Ringer s 
solution after killing instantaneously was extracted, 
after mincing, with cold sodium chloride and hi 
carbonate solution, the extract was obtained by 
pressing through muslin and concentrated by freezing 
out water the pH was adjusted by adding phosphate 
and bioarbonate (Bxochtm Jour vol 22 pp 867 
874, and 882, 1928 vol 23 p 683 1929 vol 24 

pp 169 and 172 , 1930) Under anaerobic conditions, 
the extract produces lactic acid from glyoogen, starch 
or glucose, though at somewhat different rates With 
glyoogen as substrate, the changes in phosphoric 
esters were followed m detail and found to be of three 
types in the first, there is no eeter accumulation oi 


change m phosphate until all the glyoogen has been 
used up, when phosphate increases, in the seoond, 
no eeter accumulates for the first 30-40 nun of 
incubation but thereafter accumulation is rapid , in 
the third, eeter accumulates at the oommenoement 
and is then broken down The actual course depends 
in part on the concentration of glyoogen ana the 
extract used In any event there is no molar rela 
tionship between laotie acid production and phos 
phono eeter accumulation or breakdown 
Addition of hexose diphosphate under oertain oon 
ditions inhibits lactic aoid formation and increases 
the formation of phospliono eeter, at the same time 
the glyoogen decreases more rapidly than when the 
addition is not made Stiven has also found that a 
stenle oell free muscle extract prepared from a oat or 
wild rabbit will convert gluoose to laotio acid without 
the addition of any activator the glyoolysis occurred 
in the early stages of incubation and was certainly 
duo to the muscle enzymes and not to any infection 
Although the rate and extent of laotio acid forma 
tion from glucose are usually greater than from 
glycogen, the eetei accumulation is much greater in 
the case of the latter Again the rate of laotio acid 
production and ester accumulation is greater with 
glycogen than with soluble starch in the earlier stages 
of tho reaction although finally the laotio acid 
formation is tho same with both Irradiation of the 
muscle extract with ultra violet rays from a quartz 
mercury vapour lamp for short periods increased the 
rate of laotio acid production from glyoogen , at first 
eater accumulation increased but later decreased, 
coincident with the maximum rate of formation of 
the acid, longer exposures destroyed the enzyme 
These results differ in some respects from those 
obtained by previous observers, and further work 
will be neooaaary before the details of the ohemioal 
changes produced by muscle or muscle extracts 
upon carbohydrates are finally and oomplotely eluci 
dated 


The Psychology of Adolescence 


rpHE psychology of adolescence has not reoeived 
-c from psychologists that attention which its 
popularity with novelists, poets and painters would 
seem to ment It is, therefore, a matter of interest 
that, at the Bristol meeting of the British Association 
Section J (Psychology) devoted the whole of a mom 
ing s session to hearing and discussing four papers on 
this subject 

In his paper on The Basis of Social Adjustment , 
Dr R G Gordon maintained that the problems of 
adolesoenoe were largely problems of adjustment to 
society, and that the suooeea of such adjustment 
depended on the formation of a sentiment of a social 
sett which should in large measure dominate the other 
sentiments in the personality The organisation of 
this sentiment, he said, depended on certain emo 
tional dispositions or instincts suggestibility, passive 
sympathy, imitation, and the herd inatmot—the last 
of these Being of first importance These, however, 
were not enough, for the mentally defective often ex 
tainted them m no small degree and yet was almost 
totally ineducable he showed no particular pecuh 
antics m respect of the instinctive bases of social 
adjustment, he was, lor example, no more suggestible 
than normal people Nor was the tale completed by 
tho sex instinct “ To desonbe social intercourse as a 


my mind, a mistake What the sex instinct does is to 
mts a tremendous impulse to extraversion it directs 
the individual’s interest away from himself ” He 


made the interesting suggestion that differences m 
the strength of the herd instinct were largely re 
sponsible for differences between the introvert and the 
extrovert These emotional disixwitions, be said, had 
to be controlled and organised and the individual 
had to learn to discriminate between what met with 
aotial approval and what did not This control, in 
tegration anil discrimination depended ontheacquisi 
turn of knowledge, the organisation of beliefs, and the 
development of the power of making sound judg 
ments It was m these respects that the mentally 
defective was lacking They were associated with the 
proper development of the oerobral cortex , so social 
adjustment had to be legarded as of gradual develop 
ment and only ooming to fruition with a full functional 
activity of the cortex 

Dr Gordon made an interesting distinction between 
the control integration, and discrimination implied m 
social adjustment and what is oonunonly called m 
telhgenoe,*and suggested that some intelligent people 
never developed the capacity for social adjustment, 
because they were looking in the special cortical 
development neoessary for the integration of their 
instincts and the formation of the social sentiments 
they were aments m spite of theur intelligence Such 
people might compensate either by an intense in¬ 
tegration of the ego oentno sentiment, as m the 
typical epileptic personality, or by failure to adjust to 
life, as m many psychasthenics and ohromo hypo¬ 
chondriacs, who pref er red illness to health, finding 
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that * convenient way of escape from social adapts 


Prof Olive Wheeler, m her paper cm “Venations in 
the Emotional Development of NonmUAdolesoents’’, 
gave some account of the results of her own inquiries, 
m which she used the questionnaire method The 
replies to her questions pointed to an increase of 
emotionality during the period of adolescence, which 
showed itself in three directions first, an increased 
feeling of self, tending towards psychological mde 
pendenoe and the finding of a vocation, second, a me 
or intensification of sex emotions, tending towards the 
development of a hetero sexual attitude and the find 
ing of a mate, and third, the development of social, 
sathetio, and religious emotions, tending towards the 
formulating of a point of view on society and on life 
in general There were great variations in the time 
ana rate of this emotional development, and equally 
great variations in the intensity of the new experiences, 
in some eases there appeared to be a great accession 
of energy along each of the three chief channels of 
experience and adjustment, an observation which 
supported Burts hypothesis of a central emotional 
factor 

As regards emotional differences between the sexes 
Prof Wheeler thought that, apart from the earlier 
emotional maturity of the girl, the most striking 
differenoe between the sexes was to be found m a 


difference of emphasis on the active and passive groups 
of emotions boys tended to be more aggressive , 
their misdemeanours wore aggressivo (pugnacity ac 
quisition), while those of girls were passive (lying 
sex offences, and attempted suicides) This difference, 
it was suggested, might be partly responsible for the 
foot that highly intelligent girls and women found it 
more difficult to attain that eminence m professional, 
business, or cultural life justified by their intellectual 
ability in boys there was a harmony between the 
egoistic and the sex emotions which resulted m ao 
tivdy, while in girls there was a perpetual Lability to 
conflict between them, which tended to a passive 
resultant 

Concerning environmental influences, Dr Wheeler 
expressed the opinion that emotional maturity was 
much more affected by training and circumstances 
particularly by the home, than is any other phase of 
development Many parents delayed the psycho 
logioal weaning of their children, with serious oonse 
quenoes j they tended to keep their sons and daughters 
in emotional leading strings and to allow them too 
little freedom of thought and action The long pro 
parataon period neeeesary for entrance into the pro 


be a feature of English (as of American and"Scottish) 
university life, was psychologically sound in their 
vacations, at any rate, students could get a taste of 
real work responsibility, and eoonomie independence 
The difficulties were vory much greater for the youth 
who was unemployed and sometimes found a mate 
before he found a vocation and had been trained by 
work to acoept responsibilities and to oonmder the 
lghts and needs of others 

The development of the young industrial worker of 
the continuation school was dismissed by Miss M 
Phillips in a paper entitled The Adoleecenoe of the 
Young Wage earner His social development, she 
said, was hampered by his limited environment 
Repetitive work provided an even more restricted 
environment than did the school room ' - ' ’ 


f assume made difficult the harmonious development of 
some adolescents biological maturity was attained 
before eoonomio independence wae reached Henoe 
•’ e self help movement, which largely arose through 


Most of these workers resigned_„ _ 

world us they saw it, and resorted to fantasy some 
sought opportunities for development m personal 
relationships outside of the workshop a few earned 
the unadventurous, spiritless attitude of the workshop 
into their personal relationships 

The fourth paper by Miss A H M Alhster on 
Adolescent Modes of Thinking , gave an aooount of 
her own observations made with a method of studying 
adolescent thought which seems very promising She 
compared some 400 stories written by girls of 18 
and women of 30 to be told to children t hinking that 
the writers would in the selection and treatment of 
their material reveal their own attitude of life, and 
her expectations were fully realised, for there were 
distinct differences between the stones of the younger 
women and those of the older, which can only be 
explained by their differenoe of outlook I airy stones 
were more popular with the adolescents and were 
treated somewhat differently they depicted a beauti 
ful, busy, but secret world, a place of feasting and 
dancing and all sorts of wild impossibilities , it was 
an expression of the adolescent’s growing interest in the 
world, of her hopes and realisation of her own mde 
pendenoe those of the older women were more sober 
by comparison A curious feature of the adolesoeqt 
stones one which raises a problem for the psycho 
analyst was the comparative absence of fathers , 
mothers were plentiful, but father was seldom 
introduced, and then usually to explain his absence 


Anthropology and Archaeology in 
AS a survey of natural and applied science the 
- rv •* Encyclopedia Bntanruca is a reoord of stu 
pendous achievement by the human intellect m prob 
ing Mature a secrets and in the reduction of material 
conditions to subservienoe to man s needs When we 
turn to the soienoes which deal specifically with man 
himself and his past, we enter upon a field of dis 
oovery in which thft results, if less spectafualr offer 
no lesser appeal to the imagination, Mid redound 
no less to the credit of those to whose genius Mid 
patient piecing together of the evidence they have 
been due 

In those branches of soianoe which deal with the 
origin and development of man and the growth of 
omhaation, there is one name which dominates all 
others, one man whose influence sod example, ex 
phwt or merely implied, permeate the whole and de 
terrame the attitude of the investigator towards his 
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the “ Encydopasdia Britanmca" 
material That man is Darwin In his article on the 
evolution of man, Sir Arthur Keith, m paying a tribute 
to Sir Edward Tjrlor, the greatest of the early an 
thropologiats, emphasises the effect of bis aooeptanoe 
of the evolutionary theory of human descent as a 
working hypothesis He goes on to demonstrate that 
Darwin s views on the desoent of man have withstood 
all attack, remaining the only sound guiding principle 
m interpreting the facts 

An earlier generation, apt to facile generalisation, 
found in the Darwinian theory a ready key to the 
solution of all ite difficulties Binoe then as the facte 
have accumulated they have been seen to conflict 
with the oruditiee of premature theorising, and this 
has led to a popular mtsoonoeptian thattheDarwmiaa 
position has been discredited Far from this being 
the case, as Sir Arthur Keith shows, for example, m hi* 
review of the evidence of embryology on the desoent 
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of man, the facto on a subtler interpretation only 
serve to oonflrrn it The tree of human descent still 
flourishes, bat instead of a single stem, it has put forth 
many branches, each a specialised adaptation to its 
environment We may no longer believe that men 
are descended from monkeys, but rather that in the 
line of descent the anthropoids are early forms which 
branched off, and have had to pay the penalty of too 
early specialisation 

It must not be concluded that there are no gaps m 
our theories, that no diffit ulties remain to be solved 
There are still divergences of view bor these we refer 
the reader to Sir Arthur Keith s article, m which he 
pilots a way through the evident e from the anthro 
poids. Pithecanthropus erect us, Piltdown, Noander 
thal, Rhodesian man, and the rest Unfortunately, 
Peking man came too late to flt into Sir Arthur 
Keith’s chain of evidence A mere reference to the 
articles on “ Heredity ” and ‘ Eugenics ’ for the place 
of Darwin m other fields must suffice as we pass to the 
study of man in its wider aspects Dr Marett in lus 
article on Anthropology ’ largely attributes the 
foundation of anthropology in its modem sense to 
Darwin’s revolution in the study of biology Man 
and his customs and institutions, it is true, have been 
a subjoct of curiosity from time immemorial Hero 
dotus is the father of anthropology just as much as of 
history The study of archieology goes back at least to 
the Renaissance, as is pointed out m the article 
• Archaeology ’ by Dr Hall But when Darwin pub 
lished his “Origin of Species , as Dr Marett says, the 
time was at length ripe for a world wide age long 
survey of the human record Hence Dr Marett 
has taken human survival as the prime object of an 
thropological study It was the Darwinian thoory of 
the struggle for existence and the survival of the 
fittest which provided method, a unity of aim and a 
consequent strictness of procedure in dealing with the 
enormous range and diversity of the material for such 
a survey, and it is in the light of their survival value 
that Dr Marett deals with the Btudy of race and cul 
ture, language, social institutions, religion and morals 
It may be noted that Dr Marett eschews the praoti 
eally convenient but theoretically unjustifiable ar 
bitrary divorce between prehistoric man, the modem 
savage, and civilised man, All are equally subject to 
the same biological canon 

In accordance with the scheme of arrangement of 
the “Encyclopedia", Dr Marett has dealt with general 
principles only Subsidiary articles cover the ques 
tion of racial characters, racial distribution, social m 
stitutions, and oulture under continents or oountnes 
aa oiroumstanoes dictate Others deal with special 
subjects of inquiry such aa exogamy.Jhinship,marriage, 
totemism, and the like Dr Harmons article on 
“ Material Culture ” is of special interest at the moment 
m its bearing upon the question as to how far develop 
merit in material culture is to be regarded as due to in 
dependent invention or to a diffusion from a given 
centre—a subject which he developed further in his 
reoent address to the anthropological section of the 
British Association at Bristol 

Those who are prone to ask what is the practical 
outoome of research and to demand some ultimate 
utility from academio studies may refer to Prof 
Seligman’s “ Anthropology, Applied ", m which he 
dea&iwith the bearing ot anthropological studies on 
the problems of the administrator in dealing with 
primitive races m our dependencies, drawing instanoee 
from his experience m the field 

When we tom to the treatment of aroheologioal 
studies m the "Encyclopedia”, it is inevitable that at¬ 
tention should be directed m the first mstanoe to the 
general article by the lata Dr H R HaU, whose un- 
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timely death we all deplore In accordance with the 
general scheme for strengthen mg the appeal of the 
scientific articles to a wider public, Dr Hall has 
opened with a brief history and methodology of his 
subject Two points are immediately presented to 
the reader with no little force First is the astonishingly 
rapid increase m our knowledge in recent years, 
particularly sinoe the War, and second, the need now 
felt for technical training in the practical archeo- 
logist and the wide range of knowledge which that 
training must cover, not merely withm the four 
comers of the subject, but also m a wide variety of sub 
jeots whioh impinge upon work in the museums, and 
still more in tne field, and involve problems ranging 
from practical chemistry to engineering Dr Htul is 
in accord with the spint of the “Encyclopedia ’, though 
he may, perhaps, have felt a little ill at ease m seeking 
a practical end for archaeological studies which he 
justifies, were justification noeded, as one of the 
1 things of the spirit 

The final word on method rests with Hi O G S 
Crawford, who from the fund of his practical expen 
ence deals with arch&ological discovery from the 
aeroplane 

l he general aurvoy of the atone ages by Mr M C 
Burkitt the bronze age by Mr H J E Peake, and the 
iron age by Mr Reginald Smith are synthetic rather 
than analytic Even more than in tlieir detail, their 
general trend marks the advance in archaeological 
studies of reoent years It is of no little significance 
that the troatment of the larger problems of archeeo 
logy tends to expand m range until, m the earliei 
phases at least, it is little short of world wide This 
would have been even more evident had publication 
been delayed by a little to include discussion of recent 
evidence from China, India, and Africa whioh holds 
out possibilities of world wide correlations in pre 
historic times based on climatological and meteoro 
logical argument As it is, Prof Seligman could 
barely touch on Mr L 8 B Leakey s discoveries m 
East Africa 

It is when reference is made to the departmental 
articles, mostly under geographical headings, that the 
increase in the sum of detailed knowledge becomes 
impressive In this connexion Mesopotamia with its 
record of recent exoavation must hold first plaoe , 
but Egypt with Badan and tho Faiyum, India with 
Mohenjo daro and Harappa, China, and Palestine each 
oontnbute no less significantly if less sensationally to 
the archaeological picture of the growth of civilisation 
in prehistoric times which gradually is being pieced 
together By no means lees important is the eastern 
European area, of which the prehistoric archeology 
is ably surveyed by Prof Gordon Childe Lees 
attractive, perhaps, to any but the expert because of 
its difficulties, of which not the least is the language w 
which most of the original reooide of research are pub 
lished, it assumes its proper perspective in Prof 
Childe’a hands in linking up tho cultures of Central 
Europe, the Danubuui area, and the eastern Mediter 
ranean 

It would be impossible even to glance in passing at 
the many fascinating problems which now engage the 
attention of the archeologist and are here recorded 
—the Hittite empire and its ramifications, whioh the 
aroheologioal and philological evidence oames, on 
one side to India, and, on the other, to the peoples of 
the Mediterranean , the cultures of the south w es te rn 
United States, m which an aroheologioal method and 
framework develop as evidence accumulates; and the 
great pre Columbian civilisations of Central wad South 
America As a whole, archeology m the “ Encyclo¬ 
pedia” is a record of great achievement reared upon a 
sound basis of carefully observed and reoorded fact. 
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Fog and Mortality in the Meuse Valley. 

TP OR three day* last week, Deo 3-5, a heavy fog 
•*- occurred in part of the Meuse valley, in the 
industrial area between Huy and Seraing south west 
of Lidge as a result of which sixty four persons and a 
number of cattle are dead An official medical com 
mission which investigated the circumstances has 
reported that the deaths were due to fog alone , the 
viotims were persons who by reason of old age or ill 
health, were in a low state of health 

The Ministry of Health has been in communication 
with tho health authorities in Belgium and is informed 
that the recent deaths in the provmoe of Lidge are not 
due to any communicable disease , the occurrence is 
clearly a matter of local conditions but it may be 
some days before the cause is fully and authoritatively 
ascertained 

The fog formed part of a very extensive area of fog 
associated with an anticyclone that extended west 
wards from eastern Europe Precise information as 
to tho density of the fog m the afflicted area is wanting 
but the aocounts do not suggest that it was any greater 
than that of the worst London fogs in which visibility 
is occasionally reduced to less than two yards A 
number of upper air soundings made m Great Britain 
and on the Continent at this time showed that above 
a superficial layer of low temperature there was a 
rapid nse of temperature with height the air above a 
height of 5000 ft being about as warm as on an 
average day in August when the annual maximum 
occurs at these levels fhis state of affairs is, of 
course very favourable for maintaining a fog because 
of the extreme vertical stability that results lho 
atmospheiic eddies that undei oidinary conditions 
cause a constant intei change of air at different heights 
cannot be present for any cold air from near the 
ground if raisod to a higher level would have its deficit 
of temperature increased by dynamical cooling and 
its increasing excess of density would introduce a 
powerful restoring force 

Bog howevei does not originate because of such 
conditions , it is generally caused by the cooling of the 
surface layers under a clear sky in the absence of strong 
wind The evidence points to this having been the 
mode of origin of the fog area m Ruiope as a whole on 
this occasion Apart from the fact that the general 
level of temperature was much higher than is usual in 
a December fog and that there was an unusually large 
‘inversion of temperature the meteorologual con 
ditiona appear to have been chaiacteustic of the type 
of weather If any poisonous fumes or solid particles 
are present m the surface layers of the atmosphere, 
they will remain there for so long as the state of 
exceptional stability lasts The presence of some such 
fumes as the cause of the deaths near Lidge seems a 
more reasonable supposition than the alternative one 
of suffocation through sheer density of fog, because the 
ordinary particles of fog, whether these are drops of 
water or minute particles of solid matter, or, as often 
happen^ m industrial areas, a mixture of the two, 
occupy only a minute proportion, by volume of the 
atmosphere, and -oan scarcely be supposed to prevent 
a due amount of oxygen from being inhaled even by 
people with impaired lungs 

If these conclusions are oorrect, the oause of reoent 
deaths in the Meuse valley will be found only by more 
thorough investigation into the manner of the victims’ 
death The possibility must also be taken into 
amount that reoent industrial developments may have 
resulted in the liberation of poisonous products on a 
scale that will beooms destructive whenever soaveng 
mg of the au by turbulence is reduced by exceptional 
temperature conditions aloft 
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University and Educational Intelligence. 

Cambridge —The Council of the Senate baa 
appointed the following Committee for the James 
Clerk Maxwell centenary oelebration The Vioe 
Chanoellor, Sir J J Thomson, Mr W Spans, Blaster 
of Corpus Chnsti College, Sir Joseph Larmor, Sir 
Ernest Rutherford, Dr G D Broad, Prof H I 
Newall, Sir Arthur Eddington, Prof C T R Wilson, 
Prof F J M Stratton Dr J Chadwick, Dr J D 
Cockcroft Sir James Jeans 

lhe Managers of the Balfour Fund, with the ap 
proval of the Faculty Board of Biology 4 A ”, have 
mado a grant of £30 from the Balfour Fund to Miss 
P M Tenkin of Newnham College, for research on 
The biology of the Smaller African Lakes ” 

H Q Wager of Emmanuel College, has been 
appointed to the Frank Smart University Student 
snip in botany 


Scholarships, each of the annuel value of £300 
plus an allowance for apparatus and other expenses 
are being offered by the Grocers Company, the object 
being the encouragement of original research m earn 
tary ntienoe Forma of application and particulars 
can be had from the Clerk to the Grocers Company, 
Grocers Hall, E C 2 

A series of twelve Swwey Lectures entitled 

The Life of tho Past will be given by Dr £ M 
B inlay in tho lecture theatre of the Imperial College 
of Science (Royal College of Science, Old Building) 
at 5 30 on Mondays Wednesdays, and Fridays, 
on Deo 3-19 and on Jan 6-16 Admission is free 

University entranoe tests and initial degrees form 
tho subject of a report reoently adopted by the 
council of the Association of University Teachers and 
published m the October number of the Association s 
Umvemtoes Remew The report surveys the existing 
arrangements for matriculating students in the van 
ous universities and finds them unsatisfactory, in that, 
on one hand, they fail to exact from every entrant 
valid evidenoe of preparedness for university work, 
and on the other, they exert an unhealthy influence 
on schools m the direction of premature specialisation 
It recommends the preemption of a minimum en 
tranoe age of about eighteen years, on efficient test 
in the use of English , a test, to be passed shortly 
before entry, in four subjeots, not involving such a 
high degree of specialisation as the higher school 
certificate examinations, and a certificate by the 
candidate s school authorities as to bis powers and 
interests and general fitness for university work 
As regards the tost in English, the report expresses 
approval of the general principles of recommendations 
embodied m an article by Miss Ma itl an d Smith which 
appears in the same number of the Remew under the 
title Entranoe Examination m the Understanding 
and Use of English " Although the suggested un 
provement of the efficiency of entranoe tests might 
be expected to rehabilitate to some extent the de 
predated pass de g r e es of the new universities, the 
report urges these bodies to retrieve the mistake they 
made m reserving 1 honours ’ exclusively for suooeos 
in highly specialised ooursea, with the result that 
every ambitious student, whether he really wishes 
and is fitted to press on to the frontier of know* 
ledge m one particular direction or not, is driven to 
do so 
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Histone Natural Events 

Dec 14, 763 Cold Winter in Weitern Europe - 
The winter of 783-4, the first concerning which details 
ore extant, appears to have been very oold in western 
Europe Winter began early in October, but the 
greatest oold continued from Dec 14 until Mar 16 
It extended over the whole of Europe from England 
to the Black Sea The Bosphorus and neighbour 
mg ports of the Black Sea were frozen, in several 
countries the snow was 30 ft deepin places and in Gaul 
the olives and figs died, the com froze in the soil, and 
in 764 a terrible famine desolated a vast region and cost 
a multitude of lives The Danube and other rivers 
were frozen, as was the sea for a long distance from 
the land Holinshed records There fell suoh a mar 
vellous great snow, and therewith so extreme a 
frost, as the like had not been heard of continuing 


1 away, and not only feathered fowls but 
also beasts on the land and fishes m the sea died in 
great numbers It is not mentioned m the Anglo 
Saxon Chromole, but an entry in 761 reoords This 
year was the severe winter , and there may be some 
confusion of dates 

Dec 16 1857 Neapolitan Earthquake -This 

earthquake is notable as the first m which an attempt 
was made to estimate the depth of the focus By 
numerous measurements of the inclination of fissures 
in buildings, etc , Mallet found that the depth v 
about 61 miles 

Dec 16 1877 High Pressure over Siberia —___ 
Semipalatuisk in Siberia the barometer at 9 p m read 
784 6 mm , equal to 1046 mb or 30 886 m The 
height of the station is not known exactly but is 
estimated as 690 feet, and on this baHis tho pressure 
corrected to sea level is 1076 mb (31 76 m ) This is 
the highest known pressure at sea level At 7 am 
on Dec 17, a reading of 787 4 mm (1060 mb or 
31 00 m ) was recorded at Bamaoul a few degrees 
east of Semipalatuisk The height of this station is 
480 feet, and the pressure reduced to Bea level, 1073 mb 
(31 69 in ) 

Dec 16, ipso Great Chinese Earthquake —One 
of the greatest earthquakes known to us occurred in 
the provwoee of Kansu and Shensi m north west 
China The area disturbed must have been more 
than three million square miles, the largest yet 
known The number of persons killed, chiefly resi 
dents in caves in the river banks, was estimated 
at 180,000 

Dec x6-ax, 1995 Tropical Cyclone in Pacific — A 
violent oyolone visited the Union, Samoa and Cook 
Islands A cyclone wave swept over Atafu in the 
Union Islands, and great damage was done by the 
wind at Rarotonga (Cook Islands) 

Dec 17, 1664 Comet—Under this date Pepys 
wrote * Mighty talk there is of this Comet that is 
seen a' nights, and the King and Queene did sit up last 
night to see it, and did, it seems 

Dec x8, 1896 Ball Lightning in Devon —During 
a thunderstorm at Bnxham, Devon, a globe of light 
appeared m a field, travelling from west to east, 
tearing up the around It reached a small house, 
broke a hole in the oloeed door, knocked a hole m the 
wall, and continued along a rope walk, where it killed 
one man and gravely injured another 
Dec *9>as, xoap Snowstorm in Tsxaa—Snow is 
rare m oentrel Texas, but in this storm the depth of 
mow exceeded two feet in plaoes and traffic was dis 
organised, at Hillsboro 26 inches fell lq 1ms than 
48 hours Two inches of snow fell even on <he coast, 
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where such a phenomenon is almost unprecedented 
The pressure distribution on Deo 18 showed a deep 
depression over the Gulf States, bringing m large 
quantities of moist air, while a oold wave was ad 
vancing from an intense anticyclone over Montana, 
associated with temperatures below 0° F The mow 
storm acoompamed the progress of this oold wave, 
hist southwards and then eastwards to the coast 
Dec so, 1564 Severe Winter in Europe—The 
winter of 1664 66 was very severe over the whole of 
Europe The cold began about Dec 20 and Holinshed 
states that on New Yeat s Eve people went over 
and alongst the Thames on tho we from London 
Bridge to Westminster On Jan 3 at night, it began 
to thaw and on the fifth there was no we to be scene 
betweene London Bridge and Lambeth whioh sudden 
thaw caused great floods and high waters that bare 
downe bridges and houses, and drowned name people 
m Lngland especially in Yorkshire Owee Bridge 
was borne awaie with others The Zuider Zee and 
all the great waters of western Europe were frozen, 
on the Continent the oold continued until Mar 24 


Societies and Academies 

London 

Physical Society Oct 17—J P Andrews (1) 
A simple approximate theory of the pressure between 
two bodies in contact The approximation makes 
use of two principles (a) The displacement at 
the centre of the circle of contact w twioe that 
at its edge and (6) for the purpose of calculating the 
stresses may replace the two bodies by a single 
sphere of which tho circle of contact w a diametral 
section and write the strain at any point as the latio 
of the displacement of that pouit to the length of the 
line drawn from the point to the sphere in the direc 
tion of displacement When the elastic modulus by 
which this is multiplied is taken as that appropriate 
to a rod with sides fixed the agreement with aocurate 
theory w close Principle (a) remains nearly true for 
elliptical areas of contact—(2) Experiments on 1m 
pact lor soft metallic bodies and impact of equal 
spheres for small velocity of approach v duration of 
contact vanes inversely as e 1 /* while the coefficients 
of restitution e are unity for all speeds below a value 
characteristic of each material Duration of oontact 
has no effect upon the size of the pennanent deforma 
tions For variation of duration of contact t with 
mass of sphere at high speeds of approach t vanes as 
the square root of the mass, as theory prediets — 
(3) Observations on percussion figures Steel ball on 
glass blocks Diameter of innermost circular or part 
circular crack remains constant for one specimen of 
glass, and w independent of the maximum pressure 
exerted by the ball on the glass, diameter of outermost 
circular or part circular crack vanes with the maxi 
mum pressure m a manner which suggests that the 
crack tends to keep to the outer edge of the area of 
contact No crack is formed until the pressure 
exceed* a value characteristic of the glass 

Gcologtcal Society, Nov 6 — H Williams and 
0MB Bulmen The geology of the Dolwyddelan 
Synohne (North Wales) The eynolme lies east of 
Snowdon and south of Capel Cung, extending along 
the Lledr Valley westwards from the village of 
Dolwyddelan The rook sequence is closely obmpar 
able with that determined by the senior author on 
Snowdon, and the pyroclastic rocks of Dolwyddelan 
are, m effect, the attenuated and ragged margin of 
the great Snowdoxuan volcanic mass The central 
portion of the northern limb of the syncline has been 
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overturned, aooompluhed probably by • kind of exponential elimination of Borel —it Lavrentieff A 

‘ tmderdnve \ much of whion took place pnor to and problem of maximum m conformal repre a e ntation — 

during the impression of cleavage, but the final stages F B Myard A generalisation of Cardan a joint — 

of which seem to have been part of a general post R Mint The stability of oertam isolated vortices — 

cleavage movement Large bodies of fresh augite Lyot The solar oorona studied apart from eohpaea 
dolente, well developed along the northern limb of the This work was oamed out at the Observatory at the 
Synehne, testify to the post-cleavage intrusion of Pic du Midi, on aooount of the parity of the etmo 
baste magmas —L R Wager Jointing m the Great sphere at this elevation The sun s unage was formed 
Soar Limestone of Craven and its relation to the on a metallic screen extending 30* over the sun a 
tectonics of the area The Great Soar Limestone of border Protected by this screen, observations could 
Craven is traversed by two sets of nearly vertical be made directly with the oyepieoe The prominences 
joints, which are usually at right angles one to the were visible without the assistance of the speotroaoope 
other Some 4 miles north west of Grasemgton m and showed the same pink colour seen during eclipses 
Wharfedale, the lead veins run parallel to one set of The polarisation of the oorona was examined under 
the joints, and were in fact deposited m widened these conditions The polarisation found was not 
joints The joints and mineral veins are constant in instrumental or of atmospheno origin the results 
direction over a considerable area but as the North are given graphically —Ernest Bselangon Remarks 
Craven Fault is approached, then: direction is modi on the preceding co mmun i c ation The author oon 
fled These preliminary observations showed that eiders that this marks a new stage in the study of the 
the formation of the joints preoeded the mineralise solar oorona —H Deslandrss Remarks on M Lyot s 
turn, which is probably of Pro Permian age and communication —Jaan Becquerel, W J da Haas, and 
suggested that the jointing and the Craven Faults H A Kramers The law of paramagnetic rotation 
may be related since the modification in the direction in xenotune and its experimental verification Com 
of the joints is localised near the faults In order to panson of the experimental results obtained at 
test this hypothesis the joints have been examined absolute temperatures of 4 22° and 1 38° with those 
over a wide area calculated from the modified formula given in an 

„ earlier paper —J Cichocki The diffusion of the ions 

UAMBMDGB 0 f salts m aluminium The phenomena described by 

Philosophies! Society Oct 27 •—Sir A S Eddington Pocxalski for copper and iron are reproduced m the 
On the masses of the electron the proton and the oaee of aluminium exoept that no negative therm 
universe The opposite oyolio behaviour of protons , onlo omission has been observed for the last named 
and electrons expressed by symbols of the type s* metal —M and Mine Cldment Duval The 

•-*, would involve reciprocal behaviour in the oor of radicals—Raymond Delaby and Mile Jeanne Hiron 
responding real transformations s», s • A theory of The generalisation of Skraup s reaction applied to 

the ma ss e s is proposed aooording to which the repre „ alkylglycerola A description of the preparation and 

eentation of a miorosoopio system with 188 cyclic properties of a ethylq umo lme a propylqumohne and 

momenta in a miorosoopio spaoe time with only 10 „ butylquinohne —Maurice Maris Janot Solareol 

oyolio momenta increases the natural mass of the and its derivatives The formula deduced from the 
proton in the ratio 138 V 10 and di m inis h es that of analyses given is C 1 t H m O, The physical properties 
the electron in an equal ratio The \/10 is due to the and chemical reactions are given —-Fernand Blanchet 
10 momenta occurring in a quadratic Hanultonmn, Some new or little known facts concerning the geology 
whereas the 138 occur in a linear Hamiltonian This 0 f the southern Bnanponnais (Massif d’Escrems, 
gives Af/m=> 1849 8 A certain amount of check u Haute* Alpee) —A Mailha and Reoaudie The trana 
provided by (1) the packing fraction , whioh cor formation of propylene into liquid hydrocarbons A 
responds to the mores* from 136 to 137 cyclic study of the effect of silica gel at 650° C on propylene 

momenta when the charges are m a perfectly rigid —Rend Truchet A method of preparation of sub 

(*) the ongmal mass of a charge being stituted aoetylene hydrocarbons The methyl eaten 
VAfm, the square of the ratio of electrical to gravita of benzeneeulphomo acid and of p tolueneeulphoruo 
tional energy (6 2 x 10**) cornea to be of nearly the acid can replace methyl sulphate as a methylating 
same order as the number of particles in the universe agent in many oases By the reaction 
(I 4 x 10 Tt ) determined from the recession of the spiral R c C Na +C.H 80.R 

nobul ® -R C C R +CW90,Na 

^ AEMI the author has prepared nomne, detune, and undecine 

Academy of Science*, Nov 10 —Emile Borel The —C P Nicoleeco Dixoovery of the Senoman on the 
extension of the properties of irreducible polynomials banks of the Seine between Gcmfreville 1 Oroher and 
to integral functions —Georges Perrier The section BaoqueviUe, to the east of Tanoarville —Andrd Iks 
of geodesy of the International Geodetic and Geo Dunlnowski A new method for the optical estnna 

physical union at the general meeting at Stockholm tion of atmospheno ozone The usual method of 

Aug 11 23 1930 —Georges Clauds The utilisation measuring atmospheno ozone is baaed on the abeoxp 
of the thermal energy of the sea Additional results turn m the ultra violet, but Oabanncs and Dufay, 

obtained in the experiment at Malanias —B Berloty working on obs e rv a tions made at the Mount Wilson 

The localisation of the epioentres of earthquakes Observatory, have deduoed the proportion of ozone 

From theoretical considerations, the parallel of artieu from the atmospheno absorption m the visible region 

lotion and deformation of a flattened ellipsoid such of the spectrum The author has developed the latter 
as the earth, is 38” 18' 62* Data extracted from nine method, using a linear thermoelement placed m a 
years of the International Seismologies! Summary are vacuum The method has proved sufficiently sensitive 
discussed and the conclusio n drawn that the parallel to give aoourate daily means, the aoouraoy being 
of deformation is only 10* from that indicated by sufficient to give the thicknea* of the ozone to 0 I 
theoiy —Paul Dslens Functions with complex mm (at atmospheno pressure) —Plane Lasaga The 
variable and geometrical re pr esentations—Marcel growth of Lepuhtm *at%vum cultivated at different 
Vasssur The deformation of congruences of normals latitudes m 1930 —Robert La ml The liberation of 
—Georges Boullgand Applications of the idea of the iodine from the toduqtm of Bomummtonta tuparth 
contingent—Georges Durand A type of pomta of eoidas under the action of the ultra-violet rays—Pb 
the envelopes of spheres —Nikola Obrachkoff The Joyet-Lavergne The ratio# between the mtraoaUular 
No 8189, Voh 126] 
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Dyestuffs and Applied Organic Chemistry 

T HE tourney at Westminster on Deo 4 was a 
joyous passage of arms in which the lances 
of the knights of Cobden dominated m the House 
of Commons and champions of dyestuffs were 
driven from the lists The ten years chapter of 
protection is ended those worthy burghers of the 
textile industry who with the chains of foreign dye 
mei chants round their necks knelt before Lord 
Moulton and prayed for deliveranoe, have for 
gotten their cry of never again ' Fortunately, 
an amendment was earned in the House of Lords on 
Monday to extend the Act for twelve months in 
order there may be a full and impartial mveetiga 
tion into the state of the dye industry At the 
eleventh hour therefore it ib possible that the 
subject will be taken from the slough of politics and 
considered m the light of ascertained knowledge 
It is opportune to inquire ftom a scientific point 
of view what the real effect of the Act has been 
entirely apart from its financial benefit to the small 
group of dye makers who indeed have in the mam 
devoted then profits to research—£700 000 during 
the operation of the Act m the case of the best 
known firm which is still sjiendmg at the rate of 
£80 000 a year upon it Above all else the 4ot 
has brought into existence virile schools of orgamo 
chemistry which have iendoiod it possible for out 
young men to be trained in this subject to make 
it their profession to gam experience m its applioa 
tion to industry so that they m their turn may 
originate mvent and take a leading part m the 
establishment m Britain of new industries based 
on organic chemistry 

Twenty five years ago our orgamo chemists were 
few in number and mostly trained abroad the 
excellent facilities provided being made possible 
by the demand for orgamo chemists by the foreign 
dyestuffs industry then m the heyday of its most 
active development The opportunity for their 
employment m industry at home was scanty and 
the reward small such orgamo industries as 
Britain had were only just holding their own 
During the War when for the first tune the 
country was thrown wholly on its own resources, 
the need for the orgamo chemist soon became 
apparent and extreme Bight well did the few 
men who were available and the hastily trained 
juniors and even seniors succeed in extemporising 
to fill the national needs so that when peace 
ensued the nation as a whole followed willingly and 
with some degree of understanding those leaders 
who in their wisdom declared that Groat Bntaga. 
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most have its own flourishing, vigorous, successful 
organic industry, and that dyes, fine chemicals, 
and the like should be protected and cherished 
At once a new, attractive career for our youth 
had arrived, the universities were not slow to 
provide facilities, nor did the young men delay to 
utilise them The dyestuff industry in particular 
readily absorbed at first all the talent available, 
it is common knowledge that there is no better 
training ground In course of time many passed 
out of it again to other br&nohea of applied organic 
chemistry, so that to day Gieat Britain has—let 
us repeat, as a direct consequence of the Act—a 
large and growing force of experienced middle aged 
organic experts, of young men occupying junior 
posts in the industry and of younger men training 
specially for such All are capable of understanding 
the potentialities of their subject the speed at which 
it is developing and are convinced of the need of 
Britain more than holding its own in this field if 
we ore not to stand aside from the most promising 
section of future industrial advance 

Should by any chance the dye making industry 
be allowed to languish m Britain, it will inevitably 
involve also the loss by us to the foreigner of such 
albed consuming industries as those of lakes, pig 
ments and printing inks Ultimately and at no 
distant date we may expect to lose also the dyeing 
industry and the speciabty sections of the textile 
industry itself The manufacture in Britain, as the 
outcome of extensive research, of the newer, more 
expensive colours has resulted invariably m a 
reduction of price, whereas those colours which are 
not yet made here are maintained by the importer 
at relatively high prices Much has been made by 
representatives of the textile industry of the 
alleged fact that the operation of the Dyestuffs 
Aot has denied them access to the novelties, or at 
least delayed their making use of these, but they 
overlook how easy it will be m the future for the 
foreign dye maker either to withhold his speoiah 
ties altogether from the British textile customers 
or only to supply them at an excessive pnoe or 
under such onerous conditions as, for example, an 
agreement to buy their whole range of dyes from 
him Indeed, it will not be difficult then to build 
up a dyeing industry abroad, under the wing of 
the foreign dye maker supreme in quality and price, 
and having first or sole aooess to the novelties, to 
which factory British made goods would have to 
be sent to be dyed—a step bo disastious that it is 
easy to foresee that it would be followed by the 
goods themselves being woven abioad 
Does the textile industry realise that rayon is 
No 8190. Vol 1261 


only the first of the synthetic textile threads—the 
product of the organic chemist—and that it will 
inevitably be followed by others having novel 
properties, bringing with them new problems of 
handling or of dyeing ? Is Manchester prepared 
to Btand aside from all such developmental 
Why is it that the need for scientific research m 
modem life and in modem industry is so muoh more 
difficult to bring home to politician and people alike 
in Britain than m any other oountry t Germany 
owes the position its industry has attained almost 
entirely to its appreciation of science, America 
wnoe the War owes its progress not to mass pro 
duotion, not to financial plethora, but to the same 
appreciation by president and people alike of the 
need for invention, new methods, new ideas, the 
inextricable linking of scientific research with ever 
vital and progressive industry within its boundaries 
The great industries m the United States— 
minerals, canning, oil, automobiles, agriculture— 
are alike in that m each of them there is that 
alliance between the chemist and the manufacturer 
which spells progress Yet the House of Commons 
strikes a damaging and disheartening blow at this 
allianoe, and one calculated to cripple an industry 
which, as a training ground alone, Bhould be 
preserved, apart from the fact, which even its 
critics admit, that it has made good in its own field 
Too muoh has perhaps been made of its achieve 
ments, for, as those actually engaged m the industry 
know, there is still much to be done, much that is 
difficult and costly, yet withal is attractive, as well 
as promising of new successes 

Britain, a small country m area, densely popu 
la ted, is sadly deficient m natural resources we 
have scarcely any water power, no mineral oil, 
no cotton, cannot grow wheat or cattle in com 
petition with the prairies, have no oil bearing seeds 
The chemist alone can come to our rescue, and by 
effecting syntheses of the materials we need from 
the materials we have, oan assist in lestonng 
prosperity to our manufactures and also provide 
employment for the population The whole of 
human life is but the transmuted rays of the sun— 
food, clothing, nearly all that we use, are but the 
transformations of its energy The organic chemist 
is learning at an ever increasing rate how to guide 
such transformations of carbon compounds mto 
ways which are of immediate advantage to man 
kind, but meanwhile he must be trained and 
employed That nation will be foremost m the 
future which has the most and beet trained ohemists, 
above all, the nation with the clearest, sanest 
ohemioal outlook 
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Newcomen and Tnewald 

The Neucomer* Society for the Study of the History 
of Engineering and Technology Extra PubUoa 
tion No 1 Marten Tnewald's Short Description 
of the Atmospheric Engine, published at Stock 
holm 1734 Translated from the Swedish, with 
Foreword, Introduction and Notes Pp xxu + 
61 12s 6 d net Extra Publication No 2 B 

D acres s The Art of Water Drawing Published 
by Henry Brome, at the Gun in Ivie Lane, 
London, 1659 and 1660 With Introduction and 
a Diagram by Rhys Jenkins Pp xxui+43 
Is 6 d net (Cambridge W Heffer and Sons, 
Ltd , 1928 and 1930 ) 

h all the features which distinguish the present 
age from those of the past none is more stnk 
mg than that of the extended application of power 
to every net d of man The Fgyptians Greeks, and 
Romans depended on the work of tens of thousands 
of slaves— we to day depend on coal and oil The 
discovery of how to produce power from the com 
bustion of fuel must therefore ever rank as one of 
the great landmarks in the progress of civilisation, 
and the inventor of the first practical steam engine, 
Thomas Newcomen as one of the world s gn a test 
benefactors That Newcomen but apphod the 
discoveries of others that ho invented neither 
the cylinder the piston, the beam, nor the pump 
incorporated in his engine, detracts nothing from 
the merits of his achievement He it was who 
solved a problem which had long exercised men s 
minds, and bj so doing set on foot the great power 
industry of the present age 

Whatever our debt to Newcomon, however it is 
unfortunate that we know comparatively little 
of his life and character Such material as exists 
relating to him is of a meagre description, and oven 
in the matter of his engine we are dependent on tho 
writings of others In these circumstances, it was 
a happy inspiration of the Newoomen (society 
to publish as their first Extra Publication a 
translation of Marten Tnewald s Descnption of 
tho Fire and Air machine at the Dannemora 
Mines , a work which has long been regarded as 
a classic in Swedish technical literature and w as the 
first book ever wntten devoted solely to the steam 
engine Originally published at Stockholm in 
1734, some time after Tnewald had returned from 
his ten years sojourn in England, it has now been 
translated by Mr Are Waerland, and printed with 
a foreword by Mr Carl Sahlin ami a cntical intro 
duction by Mr Rhys Jenkins, together with a 
bibliography of Tnewald s writings * 
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Newoomen was bom in 1663 and died in 1729 , 
Tnewald was bom in 1691 and died in 1747 A 
man of great energy and ability, Tnewald also 
possessed self confidence and a firm belief in an 
overruling providenoe Coming to England m 
1716, he made the acquaintance of the soientifio 
wnter and lecturer, Desaguliors, and it was prob 
ably from him that he gained his first information 
on the new atmospheric engine Among those 
erecting atmospheno engines at this time was 
Nicholas Ridley, of Newcastle, and Tnewald s 
chance came when Ridley led by the wonderful 
foresight of God asked Tnewald to assist him 
Thus embarked on an engineering career, Tnewald 
afterwards formed a company with young Calley, 
the son of Newcomen s colleague for the construo 
tion and supervision of fire engines, and immedi 
ately after returning to Sweden m 1726.proposed 
to tho shareholders of the Dannemora mines the 
erection of tho Newcomen engine which is desonbed 
in his book Tnewald, however, appears to have 
been more successful as a lecturer and writer on 
scientific matters than as a constructor, for the 
Dannemora engine was not a success and the share 
holders became involved m a long correspondence 
and a lawsuit 

The book itself is divided into fifty paragraphs, 
some devoted to personal details, some to scientific 
theories, some to engine details, and some to sug 
gestions regarding the uses of the engine In this 
connexion it is worth observing that Tnewald 
was probably tho first to suggest using steam for 
pumping out 4 dock At Larlscrona was the 
finest dock m the world, but when it was desired 
to dock a man of war, it required the services of 
600 men for three days and nights to get rid of 
tho water An engine, Tnewald savB would empty 
tho dock in 8 or 12 hours The engine could also 
be used for grain and saw mills tilt hammers for 
chaining marshes, and for blast fumaoes, but what 
ever it was put to, the fire machine is not only a 
tool whereupon a very great foroe is brought to 
bear, but also the moans by which this force is 
created, so that it can be said with good reason 
that all the other artifices compared to the fire 
machine are merely simple tools which a craftsman 
is using 

The Newoomen Society has since published as 
its second Extra Publication a reproduction of 
R D acres’s The Art of Water Drawing of 1669, 
the first book in the English language on the raising 
of water Only a few oopies of the original work 
are in existence, and though of great interest, it has 
hitherto escaped the notice of writers generally 
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Though written ho early, D acres, whose identity 
cannot be traced, had a good idea of the action of 
the atmosphere, and hut work contains descriptions 
of buoket pumps, lift pumps force pumps, and also 
of an apparatus for sucking water from wells by 
obtaining a vacuum by condensing steam in a 
somewhat similar manner to that adopted m the 
modem pulsometer A conjectural sketch has 
been made of the apparatus by Mr Jenkins, who 
for D acres s book, as for Tnewald s has written the 
introduction 


New Physiology 

Human Physiology By Dr F R Wrnton and Dr 
L E Bayliss With a Chapter on The Physio 
logy of the Sense Organs, by Dr R J Lythgoe 
Pp xiv+683 (London J and A Churchill, 
1930) 15s 

ONCERNING the Statue of Liberty m New 
York Harbour, Clcmenceau is alleged to have 
remarked that the French people also had memorials 
to the illustrious dead During the past few years 
there have appeared several revised editions of the 
standard works on human physiology used by 
medical students fifteen or twenty years ago The 
changes necessitated by the rapid strides which 
physiology has made during the intervening period 
are extensive and the advisability of putting so 
much new wine into old, if illustriously old, bottles 
is questionable In chapter after chapter a short 
postscript on the discovery of an oxygen is added to 
a lengthy exposition of a phlogiston hypothesis In 
the mind of the student who approaches his studies 
m this wayconfuBion is inevitable In the labynnth 
of Nature the path of scientific discovery is often 
tortuous One expedition after another ends m 
a oul de sac, from which the inquirer must needs 
retrace his footsteps and make a fresh start To the 
philosopher and student of scientific method suoh 
reverses are meat and drink They only bewilder 
the beginner 

Wrnton and Bayliss have produced a text book in 
which they have set out to expound what is known 
about phyuology today They have not en 
cumbered their exposition with a catalogue of the 
mistakes of our illustrious predecessors They have 
not assumed that the time devoted to elementary 
zoology is exclusively confined to architectural 
mnemonics intended to recall the foramina of the 
dog’s skull or the pontifical polysyllables associated 
with the appendages of the crayfish From the 
first to the last page they have oonfined themselves 
to the land of information which a medical student 
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who has surmounted the stile of the first professional 
examination may reasonably expect from a course 
of physiology bearing directly on the practice of 
medicine The information ib presented with 
lucidity and good humour The book is a highly 
creditable performance The authors are to be 
warmly congratulated on their task 
Apart from the rapid progress of physiological 
science during the past few deoades there are several 
extrinsic reasons whioh prompt a demand for a new 
tradition in the teaching of medical physiology in 
Great Britain One is the new temper in British 
soology A generation of younger professors, m 
eluding Dt D M S Watson, himself a distinguished 
palaeontologist, are insisting that zoology as its 
name implies, is the study of animals rather than 
corpses Consequently, it is becoming possible to 
relegate the experimental anatomy of the organs to 
an earlier stage m biological instruction Under 
the influence of Dr Charles Singer the history of 
medicine is rightly asserting its claims to rank as an 
independent branch of study There is therefore 
loss need to subordinate the inclusion of vital con 
temporary issues to the historical presentation of 
the individual sciences Wrnton and Bayliss have 
wasted no space in flogging dead horses ’ They 
have made no attempt to deal with those aspects of 
physiology which have developed more particularly 
m connexion with the study of the lower organisms 
and may now be safely entrusted to the teaching of 
experimental zoology They have succeeded in 
writing a book which is suitable for the medical 
student, omits nothing whioh is of vital interest 
to the present generation, and spares no effort to 
familiarise the reader with laboratory methods tftid 
experimental data on which modern physiological 
principles rely Their presentation of the new 
work on muscle and nerve, reflex action and the 
special senses, endocrinology and reproduction, 
shows that there is room for a higher standard in 
medical instruction so soon as those engaged in 
teaching physiology are willing to devote less atten 
tion to effete themes and superannuated topioe 
Throughout the book there is a careful attention 
to the definition of terms On page 1 we are re¬ 
minded that 'health and disease are primarily 
sociological oonoepts ’, a truism overlooked by 
many physiologists and by nearly all psychiatrists 
and eugenists The phraseology is felicitous, and 
the authors consistently encourage those “ who have 
acquired the rare faculty of being able to suspend 
judgment without undue discomfort to take the 
opportunity to exercise it ” In dealing with ike 
special senses and with the mechanism of behaviour 
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the writers adhere to a strictly objective nomen 
olature more ngidly than the authors of earlier 
works The remarks upon speech are an oxcep 
taon to their general practice No one will disagree 
with the statement that such relations have not 
yet been analysed m objective terms ” (p 446) 
Their statement that ‘ considerable progress has 
been made m this field by the methods of intro 
spective psychology (e q psychoanalysis) is open 
to the objection that, if any conceivable progress m 
such matters is duo to professional psychologists 
who still adhere to an introspective terminology, it 
is because they have actually employed methods 
analogous to those whioh the physiologist uses 


American Oil Fields 

Structure of Typical American Oil fields a 
Symposium on the Relation of Oil Accumulation 
to Structure Forty Special Papers including a 
Critical Summary, m part from tho Program of 
the Twelfth Annual Convention of the American 
Association of Petroleum Geologists at Tulsa, 
Oklahoma, March 24, 26 and 26, 1927 Vol 
2, 1920 Pp xxiu + 870 + 4 plates (Tulsa, 
Okla The American Association of Petroleum 
Geologists , London Thomas Murby and Co , 
1929 ) 27 s net 

HE origin, migration, and accumulation of 
petroleum three outstanding episodes (in 
proper sequence) in a natural history even now im 
perfectly understood Every text book on oil geo 
logy gives a chapter to each, every author reiterates 
the same arguments which have held swav since tho 
enlightened days of Redwood, Engler Hofer, and 
their contemporaries Origin , as such, has a 
literature of its own, much of it unconvincing to a 
degree Migration of petroleum is a subject still 
in a state of flux and kept so by the contradictory 
results of experiment and conflicting tenets of 
modern philosophy ‘Accumulation is the oil 
pool itself, how and why it came to be formed, 
what its relationship to reservoir rock really proves 
to be, what its disposition anent structure actually 
signifies In the last case we are on more solid 
ground because the unravelling of subsurface con¬ 
ditions of so many oil fields to such a point of 
aocurate detail has provided us with tangible 
evidence of the raison d’Ure of many a big pool 
Our American friends enjoy nothing better than 
to take stock of a situation, scientific or otherwise, 
preferably by means of large-scale conferences 
‘ Accumulation ’ in itself furnishes an excellent 
theme for one of these debates, which, id published 
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form, occupies two large \olumes Thu u the 
second, m matter, stjle, and presentation similar 
to the first 

If tho reader can wade through the mass of detail 
given m each of these studies of American oil pools, 
his knowledge of accumulation will bo almost rare 
If detail appals, he may emulate without shame 
that type of novel reader who weakly scans the 
md pages to see if it has a likable ending or plot, 
or whose patience tires before the half way chapter, 
only in tho present uistanoe, the last papor, by 
F G C lapp, not only reveals the essence of all that 
has gone before, but also it u by far the best con¬ 
tribution of all, and, if for no other reason, thu 
volume merits attention Apart from thu, tho 
papers making most appeal deal with such famous 
pools as Long Beach, California El Dorado, 
Kansas Caddo, Louui&na Cushing, Oklahoma, 
Yates, Texas, and Salt Greek, Wvoming perusal 
of these is worth while if other sources of relevant 
information have not previously been consulted 

There are probably fow types of oil pool m the 
world not amply illustrated by the oxamples quoted 
m theso two books, and one wonders whether, 
under the heading of accumulation , we have very 
much more to learn and, be it admitted, to what 
extent symposia roally advance our learning 

H B M 


‘ How it was Made ’ in Antiquity. 

The Technical Arts and Sciences of the Ancients 
By Albert Neu burger Translated by Dr Henry 
L Brose Pp xxxu+518 (London Methuen 
and Co , Ltd , 1930 ) 42a net 
HIS u a disappointing book, and scarcely 
worth the great labour of an Engluh trans¬ 
lation, or the translator’s occasional attempts 
to patch it up and as the bibliographies of the 
German original have been omitted, it u impossible 
to check or follow up many remarkable statements 
without reference to it But considering the 
immense field whioh it u designed to cover, and 
the very defective materials available in many 
parts, it is a remarkable compilation, and justifies 
the translator’s contention that the achievements 
of the ancient world have been unduly overlooked 
in matters not only of industrial technique but 
also of scientific experiment 
Dr Neuburgor complains that often his pre¬ 
decessors have been insufficiently acquainted 
either with the ancient languages or with modem 
experience m the same arts and industries But 
his book will perpetuate hardy mtsoonoeptions, 
2b 1 
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on both side* and some which were already 
cleared op when he began to collect his material 
This is part of the price that a very learned 
nation has to pay for its prodigious output of 
thesis and programm, and for the rapidity with 
which, in historical studies at all events, wild 
guesses gam and lose acceptance A man must 
be something of a specialist m general knowledge 
to gather only good grain where there is so much 
chaff 

Take the chapters m the present volume on 
metallurgy What evidence is there that the 
‘ Germ am o races became acquainted with 
copper long after they had used iron ’ (p 13) 
that the Phoenicians obtained metallic tm from 
India (p 15) that Herodotus makes special 
mention of the Cassitendes (p 14) except to 
deny knowledge of them that the Corinthian 
clay tablets depict smelting furnaces (p 11), not 
pot kilns that Spartan boys played with lead 
soldiers (p 19) that the iron column at Delhi is 
dated to the ninth century bo (p 21) or that 
iron was worked m India in 2500 bo, or even 
m 1600 b o , or cast iron in 1400 bo (p 22) 
that Thothmes III took great booty m iron spears 
(p 22) 1 The Egyptian furnace in Pig 24 was 
not a bloomery ’ but for gold working, as the 
(omitted) inscription shows Nor does the iron 
1 generally flow out or it would be cast iron 
and useless to ancient smiths (p 20), nor is 
chryBooolla identical with malachite (p 40), nor 
galena with lead oxide (p 48) On p 119 it is 
difficult to see how lead sulphate oould result from 
alteration of black lead An Athenian stater 
equalled two drachma not four 

The ohapters on pottery are not much better 
The crux ansata (p 131) is not the same as the 
swastika, nor is either ornament found on all 
fired clay of the first period ”, nor even, if it were, 
would it prove that the cradle of the olay 
industry ” was in Asia Minor or in Egypt— 
which are really quite different countries The 
“art of varnishing glace” (p 132) looks like a 
mistranslation, for Ftmtss includes vitreous glace, 
‘ ordinary olay stones” is perhaps another (p 132) 
But the descriptions of the Greek potter’s wheel 
(Fig 204) and of the technique of ' red figure ’ 
painting are nonsensical On p 144 and p 151 
distinct and discrepant aooounta are given of 
ancient “ black glace ”, and on p 142 it is stated 
that the first object m thus glazing pots was to 
make them waterproof That oertarn colours 
were " always applied under the glaze ” (p 143) 
is unlikely, as they would have been invisible 
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There are some wrong reference* to anoient 
authors, and some queer mistranslations Of 
Xerxes’ Bridge, the popular rendering of Herodotus 
vn 36 is repeated, though a * science man ’ should 
have detected its absurdity In the aooount of 
‘ Oils and Fats”, on p 113, reels” should 
probably be tackle ’, see saw ” should be 
'lever” p 114, buttress ” should be clamp”, 
and the whole mechanism is misunderstood 
On p 117, notch” should be knot” (as in 
knotgrass) on p 118, is combusting ” correct * 
On p 464, stretches ” should be stretchers ” 

In spite of obvious defects for popular purposes 
the book brings together a very large mass of 
information on a side of ancient life which is in 
many ways curiously like our own J L M 


Our Bookshelf. 

Aircraft Instruments By C J Stewart Pp 

xix + 269 + 30 plates (London Chapman and 

Hall, Ltd , 1930 ) 21« net 
One s first feelings upon picking up this book are 
that here is a volume that deals with the applies 
tion of a somewhat nebulous physical science to 
concrete engineering problems, written by an 
author singularly competent to link up the two 
subjects Unfortunately, the subject is not dealt 
with from that point of view to anything like the 
extent possible The author principally confines 
himself to the description of apparatus and its 
use, doubtless with an eye upon the size and 
readability of the book There are, however, 
ample references to relevant publications that 
enable the subject matter to be followed up if 
desired The chapter on the measurement of 
height is a happy exception to this criticism 
It is probably the most comprehensive study pi 
this question published to date 

Major Stewart seldom pasties opinions upon the 
instruments described There is nobody more 
competent to do so, both by reason of his extensive 
expenenoc and of the position that he now holds 
as head of the Instrument and Physios Depart 
ment of the Royal Aircraft Establishment For 
example, in the chapter on oompaBses, he describes 
the selenium cell distant reading type One feels 
oertarn that this is an interesting laboratory 
experiment at present, rather than a practical 
aircraft instrument 

The book is certainly the most comprehensive 
description of aircraft instruments that has yet 
been published In c id e ntally, the photographs 
and diagrams are very well chosen as illustrations 
to the text, and are not mere padding, as is so 
often the case A device in many of the R A F 
official photographs, of including a portion,of 
a scale, is very helpful in giving an impression of 
the size of the objects 

The subdivision of the book is logioel and easy 
for reference The instruments are classified under 
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(heir functions, which facilitates their comparative 
study as types 

The descriptions arc not oonfined to British 
instruments, all the better known foreign makes 
being inoluded An interesting chapter deals 
with the methods of measuring actual height above 
the ground immediately beneath the aircraft 
This problem is very much in the minds of aircraft 
operators, and is by no means successfully solved yet 

The Victorian Tragedy By Dr Esm6 Wingfaold 
Stratford Pp ix+296 (London George Rout 
ledge and Sons, Ltd , 1030 ) 10s 6d not 
Why * tragedy ’ f One reads Dr Wingfield Strat 
ford s new and brilliant book through with growing 
wonder He meets so fully all the oheap gibes 
against the last generation—the ineffectual poll 
tioiaos, the hypocritical moralists, the fainting 
women, and all the rest of it—and shows the con 
trary truth of an age of exceptional earnestness 
industry, and suooess— the heyday of idealism and 
imaginative genius and then sums it up as a 
tragedy What does he mean * l)r Wingfield 
Stratford’s answer is that the Victorian middle 
class was ‘tragic because its members went on 
their earnest and triumphant way quite unwitting 
of the catastrophe which was to follow and of 
the greatest social and industrial problem which 
remained to be solved The latter was the human 
is mg of the industrial revolution the widening of 
the conquest of Nature which the nineteenth 
century initiated with scientific machinery into 
a oonquest of human conditions the addition of 
an ideal of beauty to that of wealth 

No doubt on this side our Victorian ancestors 
were defective, but it was they who first proclaimed 
the need of the change, through Ruskin, Moms 
Carlyle, and a host of other prophets and workers 
Unhappily, it was a far easier and quicker process 
to make cotton goods in a factory than happy and 
intelligent workers m garden cities The mecham 
cal process outstripped the moral, but it is mere 
ignorance and ingratitude to overlook the fact that 
the mechanical oonquest of Nature made possible 
the vast extension of health and well being of all 
kinds which the inheritors of the Victorians now 
enjoy Dr Wingfield Stratford, of oourse, does not 
fall into this gross error, and he has given us a book 
which is delightful to read for its wit, enthusiasm, 
and good stones, while it constantly raises big 
questions such as we have discussed above 

F S M 


The Fauna of British India including Ceylon and 
Burma Published under the Authonty of the 
Secretary of State for India m Council Edited 
by Lieut Col J Stephenson Cestoda Vol I 
By Dr T Southwell Pp xxxi + 391 (London 
Taylor and Francis, 1930) 22s 6d 
The investigations of the late Sir William Herdman 
on the pearl fisheries of Ceylon, begun m 1902, 
suggested infection with larval oestodes as a cause 
of pearl formation and thus directed attention to 
the oestode parasites of fishes found m In d i an seas 
The reports on these by the late Sir Arthur Shipley 
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and Mr James Homell were follow ed by a senes 
of papers by Dr Southwell, who later turned his 
attention also to the oestodes of Indian land verte 
brates Sinoe the War a number of other helmin 
thologists have given a good deal of attention to 
Indian oestodes Dr Southwell has now produced 
the first volume of a monograph which will be found 
of great value as bringing together the results of 
all these researches, hitherto scattered m many 
scientific periodicals 

The volume deals wii h those families that mclude 
most of the fish infesting species, and contains an 
introduction giving a useful account of the structure 
and classification of the group The illustrations 
are numerous and excellent A little more care in 
the arrangement of tho matter would, m some 
plaoes, have made the book more easy to consult for 
those who are not specialists lho hasty reader, 
finding on p 344 for example, the names Thyaano 
bothnam uamalense and Parataenia elongatua 
standing m black type at the head of paragraphs of 
description may waste some tune in discovering 
that these are regarded as synonyms of Pdypo 
cepholua rodudvs described on p 342 In the pre 
face it is pointed out that the field is largely unox 
plored and it is clear that in tho near future addi 
tions to our knowledge are likely to be made on a 
largo scale This desirable result will no doubt 
be hastened by the publication of Dr Southwells 
volume 

Thomas Aquinas By Rev M C DArcy (Leaders 

of Philosophy Senes ) Pp ix+292 (London 

Ernest Benn Ltd , 1930 ) 12s 0d net 
The extent of the writings of St Thomas Aquinas 
and the vastness of his system make it a very 
difficult task to condense his philosophy within the 
compass of three hundred pages Yet i ather D’Aroy 
has succeeded in presenting the fundamental prm 
ciplee of the Angelic doctor s system m a concise 
and accurate form 

Although St Thomas shared many of the naive 
beliefs of his contemporaries, he was aware of the 
provisional character of much science and skirted 
its treacherous sands when he wished to establish 
a truth definitely The physical universe as St 
Thomas saw it is the one made familiar to us by 
Aristotle and the Ptolemaic system, nevertheless, 
he puts m quietly the caveat with his cautious 
‘ if it be true ” So that his scientific beliefs have 
little bearing on the fundamental aspects of his 
mental and moral philosophy Indeed, in revis¬ 
ing St Thomas’s teachings, his modem followers 
have given up with good grace his astronomioal 
beliefs, his theory of the lour elements, of the 
influence of the air and the sun, of motion, of 
the physical, ohemioal, and biological conception# 
whioh entered into his philosophy of substance 
and change The bibliography at the end of the 
book shows that much has to be done in Great 
Britain for the study of St Thomas, who had, 
after all, a considerable influence m the Middle 
Ages If Father D’Aroy’s book awakens the 
interest of his readers m that direction, his labours 
will not have been in vain T G 
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[The Ed\tor does not hold himself responsible for 
optmons expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Naturh No notice w taken 
of anonymous communications ] 

The Molecular Field and Atomic Order In Ferro¬ 
magnetic Cryetala and In Hydrogenleed Iron 
lax molecular Hold postulated by Weiss to explain 
ferromagnetism is regarded by Becker 1 as mechanical 
m origin, representing the control exerted by strain 
within any portion of a crystal upon the direction in 
whioh that portion may retain its magnetisation in 
the absence of externally applied magnetic fields 
More recently, Becker and Kirsten* have discussed 
some interesting experiments upon the magnetisation 
of nickel under tension They arrive at tho oon 
elusion that, at least for applied fields much larger 
than the coercive force—which becomes as small as 
one or two gauss under their extreme conditions— 
the magnetisation may be predicted quantitatively 
from the maximal magnetostnotive shortening of 
well annealed metal and the saturation intensity of 
magnetisation, both of which quantities are suffl 
ciently well known from previous experiments by 
others Their account of the effect of internal 
stresses over the cross section of a wire specimen 
upon its magnetisation ib also very satisfactory 
They point out in the second footnote to p 660 
that the extremely irreversible processes observed 
in weak applied fields are not correctly represented 
by Becker’s theory, magnetic changes being observed 
at field values which are less than the theory pre 
diets as necessary for their occurrence * 

Two other recent notes which present apparently 
contradictory opinions regarding the molecular field 
are by Frenkel and Dorfmun* and by Akulov * In 
the former, the energies of magnetisation and of 
the quasi magnetic separation of a crystal into ele 
mentary regions magnetised in different directions 
are used in computing the minimum and average 
volumes of the magnetically saturated regions 
postulated by Weiss In the latter, it is argued 
that such magnetic saturation of small regions is 
incompatible with the observed magnetic behaviour 
of iron macro crystals, and that therefore the internal 
energy of partially saturated states must be nearly 
the same as that of the saturated state 

A fourth position of interest in the present oon 
nexion is that taken by Oerlach * who thinks that 
his own experiments arid those of others are oon 
aistent only with the complete absence of magnetic 
hysteresis in perfect crystals of iron Against this 
it may be urged that the hysteresis losses in the poly 
crystalline hydrogaaised iron of Cioffl* are at least 
as low as in any mono crystalline iron vet described 
My recent studies on magneto and elasto resist 
anoe T have led me to suppose that the eleotnoal 
resistance of a crystal in whioh the atomio magnets 
have been rendered parallel by magnetisation or by 
mechanical strain is sensibly the same whether the 
magnetic axes of tho elementary magnets all point 
m one direction—corresponding to magnetio Batura 
tlon—or point indifferently m either direction— 
corresponding to magnetic neutrality The two 

___ awKtassjrwBSi: 
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states have been distinguished in a paper before the 
American Physical Society* as, respectively, mag 
netic ’ and meohamoal atomic order This dia 
tinotaon affords a convenient starting point for a 
more precise treatment of ferromagnetism which 
may lessen the confusion of opinions noted in the 
papers first referred to heiein 

In agreement with Becker then, we may regard 
the molecular held of Weiss as wholly mechanical 
m origin f Sinoe, however, the strain tensor does 
not fix the direction of the magnetio vector, we will 
suppose that a given strain may, in the abeenoe of 
an applied magnetio field, be associated with any 
degree of magnetisation, of either sign, in the pre 
ferred direction We must also suppose that the 
differences in internal energy between the various 
magnetic complexions associated with a given strain 
are small in comparison with the energy of the strain 
This is the more likely because we know that the 
electrical resistance and the length in the direction 
of alignment are almost unaffected by changes in 
magnetisation under these special conditions This 
amounts to saying that the reversal of an atomio 
magnet involves little change m the internal energy 
of the crystal to which it belongs 

We differ from Akulov in supposing that an atomio 
magnet can pass from one strain favoured direction 
to the other without necessarily dissipating the 
energy required per atom m changing the common 
duection of all the atomio magnets from the initial 
direction to an intervening position for whioh the 
internal energy is greater Akulov for example, 
sots the minimum hysteresis loss per cycle for reversal 
of magnetisation along a <100> direction at twice 
the energy difference for complete magnetisation 
along <110> and <100,- directions This low, as 
Aku lov points out, is absurdly too great We avoid 
his difficulty by denying that in the reversal of 
magnetisation along a «"100> direction the assembly 
of atomio magnets ever has any other common 
direction We are thus able to go through cycles of 
magnetisation without working against the molecular 
field 

We cannot, however go so far as Oerlach does in 
denying hysteresis losses altogether The reversal 
method of changing magnetisation must still involve 
Some dissipation of energy, because, for one thing, 
there must be resultant eddy currents m the mj 
jacent metal This loss will not depend upon the 
frequency of traversing the cycle if, as seems safe to 
assume, the reversals are as quick as other atomio 
energy jumps We will therefore regard the low 
values of coercive force whioh Oerlach and others 
have attained as closely approaching the limit to 
which perfect atomio order would permit us to go 
Ihe low values of ooeroive force reached by Becker 
and Kirsten by stretching nickel are still far higher 
than this limit, and, mdeed, the strains under even 
their extreme stresses must have been far from 
homogeneous on an atomio scale The imperfections 
of reel crystals may prevent our ever quite attaining 
the ideal case by purifying and nuTutshng 

If these hypotheses are oorreot, the calculations 
of Frenkel and Dorfmaa, whioh depend for their 
validity upon magnetio saturation of each elementary 
region, are no longer valid 
The effect observed by Cioffi is distinctly more 
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puzzling It ib suggested as possible that hydrogen 
dispersed throughout the lattice of iron crystals— 
not at lattice points—may act catalytioally in the 
following way Some of tne iron atoms immediately 
adjaoont to hydrogen atoms are thereby strained m a 
manner that favours increase in magnetisation by 
their reversal along the direction of the applied held 
We know nothing of the manner m which hydrogen 
atoms oonduct themselves m iron at room tempera 
ture but it is at least possible that a single hydrogen 
atom may wander about sufficiently to strain in 
the favourable way a great many iron atoms in 
succession at each low value of the applied field 
If this is the process mvolved the hydrogen atoms 
must repeatedly lose their energy of thermal agitation 
and therefore the iron must be cooled during the 
process and the energy must be supplied from outside 
by thermal conduction and by the magnetic held 
If, as is the ease, the reduction of area of the hys 
teres is loop is by more than 50 per cent there will 
be a net cooling during each oycle, the hydrogonisod 
iron being a refrigerating engine worked by cyclic 
magnetisation Experiments with alternating mag 
netio fields should be competent to fix not only the 
amount of cooling integrated over many cycles, but 
also the time interval required for the complete 
promotion of magnetisation at each increment in 
magnetic field by the necessary landom migration 
of hydrogen atoms 

This explanation would be much more fanciful if 
we had not recently learned from tho experiments of 
Ellwood* that cooling may occur at ceitain stages in 
a hysteresis oycle and that the heat developed m the 
whole oycle may be leas if the cyole is traversed in 
many steps so that there are periods of ageing under 
the important applied fields In Ellwood s case 
carbon, not hydrogen is known to have been present 
and carbon is also known to enter the lattice of iron 
not at lattice points but by crowding mto interatomic 
spaces Its diffusion rate in iron at 100m tcmjiem 
ture would be exported to be much less than that of 
hydrogen 

On these viowh the possible ways in which mag 
netisation may change arc two (1) by reversals 
without sensible magneto lesistance changes 01 
magnetostriction and with small but definite hys 
tereeis losses probably closely conditioned by 
electrical conductivity and (2) by rotations through 
less than 180° with magneto resistance and mag 
netostnction with hysteresis losses of imjxirtant 
amount largely controlled by mechanical strains 
inherent or induced by applied stresses and possibly 
subject to catalytic acceleration 

L W McKefhan 

Sloane Physios Laboratory, 

Yale University Oct 15 



This quantity, even apart from its smallness, is not 
of much significance to chemists, for the experience 
of the last twelve years has shown that complex ele 
ments do not vaiy appreciably m their isotopio oon 
stitution in natuial processes or m ordinary onemical 
operations Physios on the other band, is concerned 
with the weights of the individual atoms, and by the 
methods of tne mass -qiectrograph and the analysis of 
band spectia it is already possible to compare some 
of theso with an accuracy of 1 in 10 000 Further 
more the theoretical considerations of the structure 
of nuclei demand an accuracy of 1 in 100 000 which 
there is reasonable hope of attaining in the near future 
The chemical unit is dearly unsuitable and it seems 
highly deniable that a proper unit for expressing 
those juantitles should be decided upon 

Ihopioton tho neutral hydrogen atom one quarter 
of the neutral helium atom, om sixteenth of the 
neutral oxygen atom 16, and seveial other possible 
units ha\ o been suggested None of these is quite free 
fiom objection It is desirable that this matter 
should bi given attention po that when a suitable 
opportunity occurs for a geneial discussion of the 
subject each point of view may b< affordid its proper 
m eight in arriving at a conclusion 

* W Aston 

Tiinity College 
Cambridge Deo 4 


The Geological Importance of the Radioactivity 
of Potaaelum 

Da A Holmes and Dr R W I awbon in their 
paper on Ihe Radioactivity of Potassium and its 
Geological Significance (Phil Mag Dec 1920 p 
1218) have estimated the heating effect of potassium 
by multq lying the average tmrgy of tho emitted 
p lay by tho number emitted per second The energy 
can be ol tamed from the p lay absorptir n coefficient 
and the numboi emitted jx-r mxowl trom tho half 
value in-nod hum the btst data at the time avail 
able they fix idod that the energy was 7 3 x 10 7 erg, 
and tin half value penod 15k 10 1 * jeers that is, 
about 225 p rays an emitted per second per gram 
of potassium 

I he lecent work of W Muhlhoff (Attnalen der Phyatk 
vol 7 p 205 and Nature Nov 22 1930 p 823) 
leads howevpr tin very much lower valuo By the 
use of a Geiger and Mullei sensitive particle counter 
h« counts dnectly the number of p rays emitted per 
giam of ixitasuium and obtains a value of 23 
p rays per second not 225 Hus means that the 
hoating effect will bo reduced to one tenth of its 
previously estimated value 

Hus icsult is important in connexion with a theory 
of the aui face histoiy of the earth advanced by me 
hoi it mcieases the estimated jienod icquired for the 
thermal development of a icvolution and in this 
manner conti ibutes towaids agifwment with t stimatee 
of geological time based on tho load ratios ot uranium 
anil thonum as found in the rocks J Joly 

Trinity 1 ollege Dublin 
Nov 25 


Unit of Atomic Weight 

The discovery of the complexity of oxygen clearly 
necessitates a reoonsideiation of the scale on which wo 
express the weights of atoms Owing to the occui 
renoe of 0 1T and O l( , now generally acoepted, it follows 
that the mean atomic weight of this element the 
p recent cherry cal standard is slightly greater than the 
weight of its main constituent O u The most recent 
estimate of the divergence is 1 25 parts per 10,000 
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Internal Conversion of Nuclear Energy 
When a nucleus passes from an excited state mto 
a state of lower energy, two different processes may 
occur either a y quantum is emitted or one of the 
extra nuclear electrons thrown out of the atom (with 
an energy equal to that of the 7 quantum minus the 
ionisation energy of the electronic level), m this case 
we apeak of internal conversion of nuclear energy 
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For » theoretical calculation of the probability of 
internal conversion we have to know the interaction 
between the atomio electron and the excited nuoleua 
As ia well known the problem u different aooording 
aa the diatanoe ia large or small compared with 
nuclear dimensions On large distances the action 
of the excited nucleus can be described aa the field of 
a Hertzian doublet The part of the probability of 
ejection caused by the interaction m this region may 
be written aa the product of the total number of y 

r mta emitted times a factor K —depending only on 
wave length of the y ray—whioh we will call the 
coefficient of internal photo effect 

In order to determine whether this effect or the 
effect caused by the interaction in the nuclear region 
is the more important for the ejection of atomio 
electrons one has t > evaluate the coefficient of internal 
photo effect and compare it with the experimental 
data fhe first calculations of this kind were earned 
out by Miss Swirles 1 as however these calculations 
are based on non relativistic wave mechanics the 
results obtained cannot be expected to hold when the 
energy is large oompared with me 1 which is the case 
for most of the y rays investigated It is necessary 
therefore to deduce i relativist o formula Using 
Dirac s equation and assuming for s rnj lioity that 
the energy of the y quantum is large oompared with 
me* (8 1 x 10* volt) I amve at the foil wing oxpres 


seen from general considerations that also in the 
present relativistic theory the effect always wiU be 
much smaller than the internal photo effect Clearly 
we are here outside the limits of applicability of 
relatavistio wave mechanics In these oircu m stanoes 
it is scaroely justified to lay too much stress on the 
agreement between Fowler s calculations and expen 
ment for the 0 ray line 14 26 x 10* volt The only 
thing independent of special ideas about the inter 
action is that one would always expect the effect to 
be about proportional to the probability density of 
the ejected electron in the nucleus (r-*0) This is 
actually confirmed by the experiments about oon 
version in other than the K levels The electrons are 
ejected by hard y rays only from suoh levels as 
it, L y M x where the density at the origin 

does not vanish For the ratios of the densities m 
the nucleus for a 2S and a IS state we find (in the 
relativistic theory) 0 18 m go 1 agreement with the 
experimental ratios of the coefficients of internal 
conversion in the L and K levels 

H Casimir 

Institute for Theoretical Physics 
Copenhagen Nov 16 

Pne Hot Sot A 11* p 48 027 121 p 417 1028 

* Prof Ray Soc A 110 p 80 020 


K- X z J a* * 

i (vJlLi-) 

1(2^1 a'+l) 

where a ^ and p the rat o of the momentum of the 
ejected electron to me Putting Z 83 (RaC) we 
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find 


K 0 82 x 10 
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The ratio of the number of ejected electrons to the 
number of y quanta emitted for radium C has been 
measured by Tills and As tor * These values are 
given in the seoonl ool imn of the accompanying 
table the last column gives the theoretical values c f 
internal photo effect 




a 12 
7 73 
V 41 
1130 

12 48 

13 90 

14 26 
17 78 
22 10 


46 
3 7 
3 3 
2 8 
2 6 
24 
23 
1 8 
1 8 


From this table we see that the number of ejected 
electrons is much larger than the number we oould 
expect from internal photo effect This means that 
for the hard y rays of radium C the ejection of atomio 
electrons is mainly due to the interaction m the 
nuolear region 

An attempt to estimate this effect was recently 
made by R H Fonder * with the assumption of the 
Coulomb law of interaction b etw een the atomio 
electron and an « particle moving m a potential box 
The probability of ejection calculated in this way is 
too small to aooount for the chsorepanoy between the 
experimental values and the theoretical values of 
internal photo effect Fowler also uses non rela 
tiviatio wave mechanics It may however easily be 


This note has reference to the very interesting 
paper by Mr R H howler m the Supplement to 
Nature of Oct 18 last on the conduction of electricity 
in metals In this he refers to the difficulty m oon 
nexion with Drude s model in that the free electrons 
in the spaces should behave like a perfect gas and 
so affect the speotfio heat relations Aa exponenoo 
shows that this is not so the mferenoo is drawn 
that the dynamics is wrong and we must invent 
a new one But another mferenoo would seem more 
natural that the oonolusion that the eleotrons behave 
like a perfect gas is wrong and we must seek the reason 
why I think this is not far to seek and the error 
lies m supposing that the same eleotrons are oontinu 
oualy in the free spaoo This may be illustrated by 
taking the theory of emission as proposed recently 
by me m the Philosophical Magazine (8, 108 1919) 

Shortly put—the nucleus decides what particular 
orbits of electrons round it are to fall in the energy 
of fall goes to the nucleus and the nucleus radiates 
according to the nA» law C (inversely the reverse 
process also takes plaoe When radiations fall on 
the atom it absorbs those of its special periods 
and when it has absorbed the quota hr it raises an 
electron to a corresponding outer orbit Hus then 
falls in and its energy is radiated again by the nucleus 
Amongst these operations some will be due to free 
eleotrons falling m and a similar set being set free 
Consequently the free electrons in the interatomic 
spaces will be oontmually passing m and out and 
they never have time to take up the energy due to 
the temperature of the spaoe The time required 
for this must be considerable measured in terms of 
the mean interval between oollisions 

The theory explains further the remarkable fact 
that a single atom behaves as a smooth sphere— 
or mother words its internal system appears dynamic 
ally isolated In the early days of the theory of the 
rigid atom the hypo thesis of a smooth sphere com 
pfetely explained the difficulty But an atom oon 
listing of a nucleus and a number of electrons oirculat 
mg round it carries with it difficulties as to the equal 
distribution of energies between the kune number 
of degrees of freedom involved Hus difficulty din 
appears on the present theory *- -- 
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the domain of an ionised atom dissipates its energy 
until it takes up some critical orbit Then it falls 
to its normal place of lowest energy m the system 
The energy goes to the nucleus and u promptly got 
nd of by radiation Or, conversely, m a hot region, 
the temperature radiation of the space falls on the 
nucleus and those of the ontioal periods only are 
absorbed The energy is then got nd of by the 
reversed prooem In this way the mean internal 
energy of the atom remains the same always, and it 
behaves apparently as an isolated dynamical system 
The atom itself would appear to have the structure 
of a perfect machine W M Hicks 


Change In Electron Coupling in the Rare Gases 

Houston (Phya Rev , 38, 297 1929) has worked 
out an approximate quantum mechanical theory of 
the relation of the triplet interval ratio to the singlet 
triplet interval for two electron configurations in 
which one of the electrons is m an a state, he has 
also derived expressions for the g values and for the 
intensities Those formulas show the variation with 
change of oouplmg 

Recently Laporte and Inglis (Phya Rev 35, 1337 , 
1930) have applied Houston's results to configurations 
like p*a and d*« by considering the invariance of the 
configurations p* and d* with changing coupling and 
taking the spin orbit interaction and coupling factor 
with negative sign The only spoctrum in which the 
calculated g values could be compared with expen 
mental values was that of Ne I In that spectrum 
Back (dnn dor Phya 78, 329 , 1925) has measured 
tho g values of the singlet and middle tnplet level of 
the configuration 2p‘3s The experimental data on 
the Zeeman effect of the rare gases which I have at 
my disposal from mj work on this subject m Prof 
Zeeman s laboratory, enable me to give experimental 
g values of the analogous levels of the configuration 
3p‘4 a in A I and 4p*6a m Kr I In the spectrum of 
Xe I only the g value of the middle tnplet level of 
the configuration 5p*6 a oould be measured The 
following table gives the comparison of experimental 
and theoretical values 



The agreement of the observed and calculated 
g values u very satisfactory m the cases of Ne I, A I, 
and Kr I The agreement is not so good in the case 
of Xe I, due probably to the fact that the first order 
perturbation calculations do not hold for very large 
values of the spin orbit interaction 

A more detailed desonption of the measurements 
will be given elsewhere 0 J Bakkkr 

Laboratory Physica', 

University, Amsterdam, 

November 1930 


Surface Films 

Rbadubs of Dr Langmuir’s stimulating and de 
tailed review of my book, The Physics and Chemis 
try of Surfaces ’ (Natotub, Nov 8), may possibly 
suppose that there is an important difference of 
opinion cm fundamental questions of the structure 
of surface films, from the criticism which he makes 


of one remark in the book Thu I do not believe u 
the oase the differences, if there are any, relate to 
points of detail only Dr Langmuir appears to 
t hink I am disputing the fact that the he tad* of the 
molecules anchor them to the water and so cause 
spreading from bulk material on the surfaoe, but this 
fundamental fact whioh he himself established, u 
not doubted by any worker m this field, so far as I 
know and has been oonfirmed without exception m 
many thousands of my own experiments It u 
rather important that no impression of disagreement 
should be given on this matter, the water soluble 
or polar group unquestionably anchors the mole 
cules to the surface, and if the attraction of this group 
is weakened suihoiently, the film either becomes un¬ 
stable or cannot be formed at all Thu anchoring 
is equally important m all classes of films, oondeneed, 
expanded and gaseous 

My suggestion on page 75 that the heads tend 
to hold the molecules together, while the ohams try 
to disrupt the film , may bo better for some explana 
tion, since taken out of its context it is liable to be 
entirely misleading It applies only to the * liquid 
expanded ' state of the films, and the disruption oon 
sidered is a surface evaporation , or escape of the 
molecules laterally from coherent islands of mono 
molecular film, to form gaseous films, not a dump 
tion by oollapse of the film to form aggregates on the 
surface The liquid expanded state is intermediate 
between the most coherent state, the condensed, and 
the least coherent state the gaseous, in which there 
is so little lateral adhesion between the molecules that 
they move about independently m the surface like a 
two dimensional gas In all these states, the mole 
oulee are anchored to the water by their heads, in 
the condensed, they are held together in coherent 
islands by the lateral adhesion of both heads and 
chains, m the gaseous, the lateral adhesion has 
been practically completely overoome In the ex 
panded my suggestion is that the thermal agitation 
has reached an amount sufficient to overcome the 
lateral adhesion between the chains, but that there 
still remains enough adhesion between the heads 
to prevent separation of the molecules completely 
This would mean that the chains are whipping about 
violently the restraints on their thermal agitation 
having broken down more or less completely , the 
heads of the molecules near toe water are, however, 
exercising a restraining foroe, keeping toe molecules 
from flying off laterally along the surface 

This suggestion is not more than a speculation, yet 
I believe it is toe best and indeed the only tenable 
one of the many speculations which have yet been 
made as to toe structure of the liquid expanded films 
The principal facts to be explained are these the 
films are coherent, with but a small surface vapour 
pressure their area is two or three tunes toe minimum 
area to which toe molecules can pack in the surfaoe , 
they are not formed unless there is a good deal of 
residual affinity m the heads of toe molecules, senes 
of compounds in whioh the residual affinity m the 
heads is small passing straight from toe oondenaed 
to the gaseous (or sometimes vapour expanded ) 
films, they are formed from condensed films (pro 
vided there is sufficient residual affinity m the heads) 
by nse of temperature, a higher temperature being 
required the longer the chain in the molecule which 
indicates that all, or some part of, the lateral adhesion 
between chains has disappeared in the liquid expanded 

films 

My principal doubt m regard to this explanation 
is as to the propriety of separating in this clear cut 
way be t we en tbs adhesi o ns due to the ohams and 
those due to the heads It seems scarcely likely that 
the adhesion* can break down completely throughout 
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the length of the chains and still remain intact at the 
heads Also, there is some difficulty m picturing the 
mode m which the heads can hold the molecules to 
gather when these are separated to two or three times 
their normal (areal, not lineal) spacing My suggee 
tion, which was made in 1928, is really the reverse of 
an earlier suggestion of Dr Langmuir’s, that in these 
liquid expanded Aims the heads are trying to be free 
as in the gaseous films, while the chains are restraining 
them This does not fit the experimental facts as now 
known 

Let me repeat that thu doubtful matter does not 
in the least affect the fundamental points of the theory 
of Burfaoe films, which were so well established by 
Dr Langmuir that years of further research have only 
consolidated his [xmition on all the most important 
questions 

Dr Langmuir suggests that too much is made of 
the tilt of tho molecules in the films I must plead 
not guilty to much definite theorising m this direction, 
for wo owe nearly all that has been done to Dr Rideal 
and his school m Cambridge But I am sure that 
if we could find out the tilt of the molecules we should 
know much more about the detailed structuie of 
these films than we actually do and therefore, 
although 1 do not believe tho recent theory of Lyons 
and Rideal, that tho chains interlock at definite 
angles of tilt, is correct or even probable, I cannot but 
applaud them for having taken some cognisance of 
the iKissibility of definite angles of tilt determined 
by the form of the molecules Dr Langmuir thinks 
that the molecules ate nearly as free in the films as in 
liquids, except for their boing anchored to tho water 
by their heads This cannot, I think, bo true of all 
states of the lilms , it may quite likely be nearly truo 
of the liquid expanded films, but surely in the con 
densed films, both solid and liquid, there is not room 
enough for as much free motion of the molecules as 
occurs m liquids In one kind of condensed him, 
where the area is greater than that of closely packet! 
chains, I think that the packing of the heads and 
perhaps a small length of the chains close to the heads 
decides tho area of the film, and the rest of the cliains, 
being flexible, jiack in as best they can into the space 
so determined above the heads , Rideal and Lyons 
soem to think that the heads determine the tilt ot the 
molecules and that this tilt determines the aiea 
These differences of opinion, we may hope, will be 
decided in course of tune N K Adam 

University College, 

Gower Street, London, WC1, 

Nov 18 


a botanist, he would know that the assumption that 
genes ’ have anything to do with evolution leads to 
results that can. only be described as farcical ” 

I should like to direct Prof MacBnde s attention to 
the droll fact that m a good many interspecific crosses 
vanous characters behave in a Mendelian manner, 
that is are due to genes This is so, for example, with 
the ooat colour of Catna ruftscens, which, on crossing 
with the domestic guinea pig, behaves as a recessive 
to the normal coat colour, but a dominant to tho 
black Hence theie has been a change in a gene con¬ 
cerned in its production dining the course of evolu 
tion Scores of similar cases could be rated 

All known chemical actions are inhibited by the 
accumulation of the products of the reaction An 
‘ autocatalytic ’ reaction in which tho products of the 
reaction accelerated it, must suiely be a vitalistio 
one' ’ Autocatalytic reactions are common both 
m oidinaiy physu al chemistry and in that of enzymes 
Thus the acid produced by the hydrolysis of an ester 
may act derate its furthei hydrolysis As an ex 
ample of an enzyme action, which for quite simple 
physico chemical leaaons proceeds with increasing 
velocity up to 75 per cent completion, I would refer 
Prof MacBnde to Table 7 of Bamann anti Soluneller s 1 
paper on liver lipase 

In view of such facts, Pi of MacBnde a statement 
that The term autocatalysrs is a piece of bluff 
invented by the late Prof Loeb to covet up a hole in 
the argument in his book would seem to be a wholly 
unfounded attack on a great man who can no longer 
defend himself If Prof MacBnde would acquaint 
himself with the facts of chemistiy and genetics, he 
might be somewhat more careful in his entieism of 
those who attempt to analyse the phenomena of life 
He might also oease to ask the question propounded 
by him in Naturf of Oct 25, whether the organs 
of tlie adult exist in the egg pieformed in immature 
ami development consists essentially m an unfolding 
and giowing bigger of these ludunents, or whether the 
egg is at first undifferentiated matenal which from 
unknown causes afterwards becomes more and more 
f duplicated and development is consequently an epi 
genesis ’ ’ Tho formation of bone m the embryo 
chick was shown by Fell and Robison * to be due to 
the action of tho enzyme phosphatase, which is 
neither a mmiatuie bone nor an unknown cause 
But so long as he does not take cognisance of recent 
developments in science. Prof MacBnde will lift 
doubt remain a convinced vitalist 

J B b Haldanf 

Biochemical Laboiatory, 

Cambridge University, Dec 8 


Embryology and Evolution 


1 /Mi Ihstiot cams in p 187 
' Biockrm lour S3 p 766 


Foua of Prof MacBnde’s statements, in Nature of 
Dec 6, call for oomment no one has evei seen 

genes’ in a chromosome Genes cannot genei 
ally be seen, because in most organisms they aie too 
small In Drosophila more than 100, probably more 
than 1000 are contained in a ohromosome about 
1 ft m length They are therefore invisible for ex 
actly the same reasons as molecules But the evi 
donee for their existence is, to many minds, as cogent 
Where the chromosomes are larger, as m mono 
cotyledons, competent microsoopists—for example, 
Belling, in Nature of Jan 11, 1930—claim to have 
seen genes In a ease where I (among others) postu 
lated the absence of a gene in certain races of 
Matthioia, my friend Mr Phtlp has since detected 
the abeenoe of a trabant, whioh is normally present, 
from a certain chromosome I shall be glad to show 
this visible gene to Prof MacBnde 

“. . if Prof Gates were a zoologist instead of bemg 


Ravens Flying Upside Down 

Birds frequently perform strange antics m the air, 
both durmg courtship and at other times, and the air 
acrobatics of the raven have long been known Thus 
Moms describes him as * performing vanous circling 
evolutions and frolicsome somersets in view of his 
mate ’ Yarroll, a better observer, says that in oourt 
ship the raven “ turns over sideways on his back as he 
flics, shooting in that position in front of his mate " 
More reoently, in 1917 if my memory serves me, the 
tnck of flying upside down was referred to m a well 
informed article on ravens whioh appeared in the 
Times 

Watching birds has long been a hobby of mine, and 
I once had the good fortune to see a raven flying on his 
back The sight was extraordinary and unforgettable, 
but at the tune I did not realise that I had witnessed 
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something very unusual m the behaviour of the raven 
and unfortunately I made no note Now, however, 
after the lapoe of many years, it has been suggested 
to me that the facts are worth recording 
The observation was made m July 1017, when I was 
staying m Patterdale One morning, between nine and 
ten o’clock, I was standing m front of Patterdale Hotel 
watching a pair of ravens flying across the Dale from 
Plaoe Fell towards the wooded heights above Patter 
dale Hall They passed by me rather low down and 
within about 200 yards It was a clear, bright mom 
mg, and the sun being behind me the observing oon 
ditions were favourable I was using an excellent pair 
of field glasses, magnifying eight times and with a field 
of about 5° The two birds were flying olqse alongside 
each other, as is the habit of ravens As they were 
passing by, the one nearer to me suddenly and without 
any warning action, rolled over sideways and after 
falling m a confused fashion ended on his back, some 
five or six feet below his mate In this position, and 
without losing horizontal speed, he continued flying , 
or to describe more precisely what I saw, he remained 
on his back, flapped his wings, and travelled along m 
what appeaiod to be level flight He kept pace with 
his mate who continued stolidly on her way entirely 
unooncemed by the antic* of her partner down below 
After flying upside down for a considerable distance, 
the raven rolled over again and got himself nght side 

§ 3 , not without a fluster of wings and loss of height 
y this time the birds were a good deal farther off and 
observation had become more difficult, but before 
they finally passed out of sight I noticed that they 
were once more flying side by side as a pair of self 
respecting ravens should do 

It was not easy to estimate the distance the raven 
flew upside down Anyone who has had to do with 
the range finding of aircraft as I had to do during the 
War, will appreciate the difficulty of estimating even 
roughly, the distance travelled by a flying bird How 
ever, doing the best I could, I judged the distance the 
raven flew while he was upside down to bo not lees than 
100 yards and very possibly a good deal more That 
at all events, was the judgment of the observer at 
the tune and on the spot 

Some years later I began to wonder how the wings 
of a bird would work, if at all, when the bird was on its 
back, and whether, m the absence of aid from the 
flapping wings, the kinetio energy aoquired m tumbling 
downwards would have suffioed to carry the raven on 
a level course over the observed distance But such 
speculations aa these do not affect what I saw and the 
sight has remained vividly present in ray mind from 
that day to this Sydney Evxbshxd 

40 Wood wile Gardens, London, W 5, 

Nov 0 


with great sueoess Foliage tends to inhibit the ex* 
temal manifestation of the disease symptoms In 
one instance the infected stock remained apparently 
healthy for 417 days and more than doubled its girth 
and size during this penod, but on light pruning and 
defoliation the stock exhibited the symptoms during 
the oourse of 16 days, with bursting of the dormant 
buds A study of the physiological changes m the 
composition and reaction of the oell sap induced by 
defoliation should reveal the true cause of this re¬ 
markable phenomenon 

In diseased forest areas, therefore, external appear- 
anoe of sandal is not the true criterion of its freedom 
from infection whioh, if dormant, manifests itself on 
pruning the plant This cunoua masking of symp¬ 
toms m the case of sandal appears to be influenced by 
intense sunshine, and temperature During this 
masked period the virus appears to be localised in 
certain tissues (phloem) of the plant, where it multi¬ 
plies and exists In a highly virulent form 


The Designation of Women Biologists 

Many years ago, Dr Eigenmann, of the University 
of Indiana, finding certain small fresh water fishes of 
South Amenoa very perplexing decided to turn them 
over to one of his most < apable students Miss Marion 
Durbin In due course of time Miss Durbin published 
a new genus and twelve new species of Tetragonoptend 
Characms, small fishes of a type whioh has since be 
come very popular in parlour aquana Miss Durbin 
married Dr Max Ellis and papers on South American 
fishes with new species were afterwaids written by 
each As the species are usually cited, they are 
credited to Ellis and the reader may or may not know 
that if they belong to a oertara family they are of Max 
Lllis, if of another they were desonbed by the former 
Miss Durbin The first initial being the same m both 
oases, it is necessary to cite two initials to indicate 
whioh is which In 1921 some new South American 
birds were published by O K Cheme and Mrs E M B 
Reichenberger There has just appealed an admirable 
revision of the birds of Matto Grosso, by Mrs Naum- 
burg But Mrs Naumburg is identical with the former 
Mrs Reichenberger 

These examples suggest that, m view of the oon 
stantly increasing number of taxonomic papers by 
women, and tho oonfusion which must result from the 
customary method of designating them, it would be an 
advantage to all ooncemed if, for the purposes of pubh 
cation and citation the maiden name were used with 


Masking of Spike-disease Symptoms in Santmlum 
album (Linn ) 

Drmrao the oourse of disease transmission studies, it 
was found that oertain stocks for long periods did not 
exhibit the characteristic symptoms of the disease, and 
wore therefore believed to represent disease resistant 
varieties The leaf tissue from such operated and 
disease resistant varieties was found non mfeotrve as 
shown by transmission experiments conducted with the 
leaf on susoeptible stocks Two suoh plants on being 
aoctdsntally injured—m one case by a borer, and by 
wind m the other, both involving the removal of 


Jones) Should this reform be supported by 
oounenla of societies and editors of journals, it is 
probable that little or no opposition would be met 
from the authors themselves There is at least one 
well known oase of a woman author of taxonomio 
papers retaining her maiden name, though married 
T D A COOKBBXU. 

University of Colorado, 

Boulder, Nov 12 

Transmission of Infantile Kala-azar 
With reference to Dm Adler and Theodor’s note 
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Ann Mr £1 Brunette 1 (1913) remarks m thu oca 
nexion as follows P mcqorvax parmowsus Newstead 
Aform described by Newsteadssadistanot species from 
Malta is aocording to Dr Annandale only a variety of 
P motor an opinion m which I am i ncl i ned to ooncur 
there being no difference in either tbs venation or the 
male genitalia Sinton* (1928) supports the same 
view 

S Mukbbjx 

(Entomologist Ancillary Inquiry into 
the Transmission of Kale azar) 

Kala asar Research Laboratory 

School of Tropical Medicme and Hygiene 
Calcutta Nov 5 

Braoett^ E ^ The Feans of British Indie (Dlpten Nsme 
^MUnlon* J A Ind^Jonr tint JUt IS £ pp 808 805 IBM 


see Dr Mukerji s letter and I am glad to have the 
opportunity of replying to it 

Several investigators have recognised that PhU 
botomus manor and P pemtctosuo are closely related 
Fran$a and Parrot (1921) named the latter sandfly 
P major var pemtctosus It is however certain in 
the light of reoent investigations that P major and 
P pcrnunosus are dist not spec es The males can 
easily be distmgu si ed They have a similar pattern 
of external genitalia common to all the males of tl e 
major group but they show constant differences m 
important details 1 The females can also be dis 
tinguished though not so readily as the males This 
problem is discussed in several papers whioh will be 
published shortly 

It cannot be emphasised too strongly that it s 
important to distinguish between closely related 
specie* of PUebotomus for these often show striking 
differences in their bionomics and distribution and 


differences in their bionomics and distribution and 
they may also differ n their capacity for transmitting 
disease S Adlkb 

Nov 29 

Adler, 8, and Theodor O The Distribution of Saadfliee and UWi 
minluta to Palestine Syria sad Mesopotamia Amt Trap Utd and 
Panuitoi vol 28 Ho 2 pp SflB 8M IBM 


Leaf Curl In Cotton 

Ih an interesting letter (Natubi May 3 1930 
P 672) Mr Kirkpatrick states that in the Gezira area 
(Sudan) an undetermined species of Aleurodid® causes 
leaf crinkle In the Punjab (N W India) Bernina goo 
typtporda Mists and Lamba (Aleurodid®) has been 
under observation during the last two years This 
mseot is present in enormous numbers but is not known 
to cause any ^defo rmation of the attacked leaves^ 

B gottymptrda leaves literally covered on the under 
side with all the stages of the pest—eggs nymphs 
pup® and adults—remain quite flat andnormal and 
do not show ourlrng wrinkling or crinkling On the 
other hand ^ Em^o atoa dovaMano (Jaesid®) definitely 

From the sentenoe quoted by Mr Kirkpatrick from 
• Cotton in Africa (Natubx Feb 22 1980 pp 
291 92) and from his own statement that leaf curl of 
cotton is transmitted mainly if not entirely by 
Aleurodid® one is led to think that the 

disease » due to a causal agent which is earned cither 
by a jsand or a white fly Has this been fully 
•stabfaibedT 

In the Punjab we have had under observation 
several species of white flies on several different hoets— 
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for example citrus oastor sugar oane ootton eto — 
but none of these white flies causes any malformation 
of the attacked leaves M Amur. Httsaot 

‘Bjnfnmn lrxnAn.l Section 
Agricultural Research Institute 
Lyallpur Punjab 


Living Ostracods In the Rectum of a Frog 

Qttcth reoeatly I reoeived a communication from 
Mr J Omer Cooper m the oourse of which he said 

When examining the oontente of a frogs rectum 
yesterday in the oourse of our lab work I notioed 
several living Ostraoods The frog had been kept for 
some time in a small aquarium whioh oontains a good 
many ostracods I have pickled up some of the 
oontente of the rectum and also some of the ostracods 
from the aquarium The frog was chloroformed 
well washed under the tap and dissected m normal 
salt solution There is no ohanoo that aooidental 
contamination of the preparation can have taken 
place 

I examined both lots of ostraoods and find that the 
two agree Actually there was only one species 
present and that was Pvonocypno vidua O F Muller a 
very common oetracod The observation is of interest 
as it gives a means of distribution of this oetracod and 
the distribution of freshwater Entomoatraca generally 
is a problem that requires a considerable amount of 
investigation 

There is however another aspect to the problem 
The speoies in question is easily cultivated and re 
produoes parthenogenetically Pure cultures con be 
obtained If these are oapable of passing through the 
intestines of various animals they may furnish a 
method of investigating oertain changes that are going 
on there both pathological and otherwise 

A G Lowndes 

Marlborough College 
Wilts 


Prof H B Dixon 

Tbs news of the sudden and unexpected passing of 
Prof Harold B Dixon has just reached me bringing 
with it the shock of personal loss As one of the oldest 


1925 I called at his house rather late m the evening 
and found him busily engaged with a tableful of papers 
working out calculations in connexion with his latest 
researches on gaseous combustion We talked about 
his work and exchanged news of his old students until 
I missed the last tram into Manchester 

It was not until quite recently that I wrote to tell 
him of my doings srnoe that meeting and by return 
mail I received a charming letter from him enclosing 
a page from his diary closely packed with a week s 
engagements while gently chaffing me on my partial 
retirement m Bangalore It was the last example 
of his method of the oraiio obhqua so well known to 
his students Like all of these I owe him unmeasured 
gratitude for shrewd and wise advioe and effective 
help at critical junctures His careful watchfulness 
over our welfare was not always realised until revealed 
by later happenings 

Prof Dixon was a splendid example of the sountifio 
research spirit at its best oombined with an active 
and broad interest in human affairs It was a privilege 
to know him well and to oome under the stimulus of 
his inspiration Gjlbmbx J Fowum 

Central Hotel Bangalore South India 
Oct 27 
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The Machinery of the Earth * 

By Prof J W Gbsgobt. F R 8 


A DEFINITION of the word “ machine ” given 
in “ The New E nglish Dictionary ” ia “ a oom 
bmation of parte moving mechanically, as contrasted 
with a being having life, consciousness and will ’ 
According to that definition, the whole earth may 
be regarded as a machine, as it consists of various 
parts with differential movements, and it is moving 
in mechanical obedience to the forces of the universe 
and without any impulse or free will of its own 
The study of the primary machinery of the earth 
involves consideration of its construction and of 
those movements of its parts which control its mam 
funotion—the preparation and maintenance of its 
surface as the home of man 

The Structure of the Earth 
The geological method—tho interpretation of tho 
direct contemporary evidence of tho rocks—has the 
drawback that it can only bo applied directly to 
a thin layer, which is about one five hundredth 
of the radius of the earth and this rostru tion is 
the more regrettable as the material of the interior 
is different from that of the surface crust The 
extent of this difference was revealed by Sir Isaac 
Newton, who calculated that the specific gravity 
of the earth is between 5 and 6 The figure generally 
aooepted is 6 53 

Ordinary rocks vary in specific gravity between 
the 1 8 of clay, and 2 2 of sandstone, and 3 0 of 
basalt The average cannot be more than about 
2 5 For the whole rooky crust or lithosphere, 
which includes a great thickness of the deeper basic 
igneous rocks, the average specific gravity is taken 
by Tyrrell as 2 7 Hence the earth as a whole is 
composed of material more than twice as heavy as 
that of the crust The internal mass is therefore 
appropriately named the barysphere, and a large 
amount of it must have a speoific gravity four tunes 
as high as that of the rocks of the upper crust It 
has been suggested that the matter in the interior 
owes its density to compression but that view 
has been abandoned, and the high specific gravity 
of the interior is attributed to the segregation 
there of a large proportion of metals 
The high specific gravity of the earth can be 
accounted for by a metallic core with the speoific 
gravity of about 8 to 10, or, perhaps m part, as much 
as 12 The material is probably mainly metallic 
iron alloyed with nickel, and containing smaller 
proportions of other metals and various silicates 
The composition of the barysphere is revealed bv 
several lines of evidence We may expect the earth 
to oonsist of the same materials as other heavenly 
bodies, and the most positive information as to 
the extra terrestrial material is given by samples 
which fall upon the earth from outer space They 
are known as meteorites and are most familiar to 
us as shooting stars Their numbers are enormous 
Any quiok-ugnted observer on a dark oloudless night 
can see about seven in the hour Henoe from 10 to 
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20 millions enter the earth s atmosphere every day 
The meteorites are shattered into fragments, which 
fall m lumps or dust upon the surface They are 
divided into two mam classes The iron meteorites 
or aidentes consist of metallio iron with from 3 to 
41 per oent and usually from 7 to 10 per oent of 
nickel and small proportions of other metals and 
some silicates The second class are the aerolites or 
stony meteorites, whioh consist mamly of silicates 
and of mineral species, especially olivine and ensta 
tito, common in the basio rooks of the earth s crust 
A small intermediate group, the stony iron meteor¬ 
ites or siderohtes, oonsurts of nickel iron and silicates 
The proportion of the iron to the stony meteorites 
according to Sir Lazarus Fletchers list of the 
meteorites m the British Museum m 1904 was 13 7 
to 1 Dr Prior s British Museum Catalogue of 
Meteorites (1923) moludos all those known up to 
1922 and has rendered practicable a more complete 
estimate According to the records m that catalogue 
nickel iron is twenty one times more abundant in 
motoontes than stony material Hence, if the earth 
represents a fair average of the material of the uni¬ 
verse as revealed by meteorites, its metallio bary 

S here would have twenty one times the bulk of 
e stony crust, which would be about 140 miles 
thick 

The relative thinness of the stony crust is con¬ 
firmed by radioactivity The earths radioactive 
power is surprisingly weak As determined by 
Lord Rayleigh, it can be accounted for if all the 
radioactive constituents are confined to a depth of 
about 45 miles The material below that shell is 
practically non radioactive The iron meteorites 
are also non radioactive This evidence indicates 
that the earth s core is composed of nickel iron 
This conclusion was originally advanced by 
J Milne from the study of earthquakes He found 
that earthquake waves whioh m their course go 
deeper than 30 miles undergo marked aooeleration, 
owing to their entry into a highly elastic material 
which Milne called gelte , as it is the rock that 
forms the bulk of the earth, and he concluded 
that it consists mainly of mckel iron Subsequent 
research has confirmed this conclusion The earth 
consists of an outer stony shell—the earth s crust 
or lithosphere—whioh is separated by a fairly sharp 
surface from the underlying barysphere This inner 
mass, being denser, more elastic, and non radio 
active, is probably a mass of mckel mm, like the 
iron meteorites That the oore of this mass is 
different in constitution from the rest was shown, 
also from earthquake evidence, by R D Oldham 
He found that earthquake waves of distortion do 
not pass through the central region of the earth 
Within the elastic barysphere is a oentrotphere, 
which transmits waves of compression but not waves 
of distortion It ib therefore either a liquid or 
agas 

An earthquake sends out waves of three kinds 
from its oentre of origin Two of the sets of waves 
are small vibrations or tremors that go through the 
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earth, the third set are large waves that travel 
along the surface and may cause widespread 
devastation All three kinds of wave are reoorded 
on seismographs at a suitable distance 
The simple earthquake seismogram inoludes 
records of tne three kinds of waves, it begins with 
small jerks made by the first tremors, which are 
waves of compression They we known as the 
P waves, P standing for primary, as they arrive 
first, but the late Prof Turner suggested the name 
of push-waves as they are pressure waves The 
second set are the 8 waves or secondary waves, 
whioh are due to vibrations at right angles to the 
path of the earthquake They are waves of dis¬ 
tortion Prof Turner called them the shake waves 
They are followed by the large waves or L waves 
The first push- and shake waves travel at the 
speed with whioh suoh waves travel through granite, 
henoe they must have passed through a layer of the 
earth’s crust composed of a rock like granite 
Farther from the centre the seismogram is more 
complex, as two sets of push waves and two of 
shake waves may arrive before the large waves 
Stall farther away there may be three sets of push 
waves and three of shake waves The P„ or shallow 
push waves have a velocity of 3} miles per second, 
whioh is that of suoh waves through granite The 
seoond set of push waves (PP or P, waves) have 
a velocity of 4 miles per second, whioh is that of 
such waves in dionte, the third set of push waves 
(P„) have the velooity of 4} miles per second, which 
u that m suoh a highly basic rock as dunite 

Accordingly it appears that below the surface is 
a layer of rook like granite benoath it occurs 
dionte, as suggested by Prof Holmes , and lower 
still is a more basic rook, which transmits the push 
waves at 4? miles per second 

Farther from the ongm of the earthquake four 
out of these six sots of waves are not recognised 
and only the P» and S n waves and the mam waves 
leave their record on the seismogram 
The P« and 8 n waves both traverse the geite 
until they reach the depth of 1800 miles A wave 
going to that depth, emerges at the surfaoe at a 
distanoe of 103° from its ongm, between that 
distance and 144°, the push and shake waves are 
not reoorded So an earthquake under the north 
pole would be felt by its push and shake-waves so 
far as 13° S of the equator, in say southern Peru , 
farther south there would be no record of them 
before reaching the latitude of Cape Horn, but 
farther south again the push waves would disturb 
the surface so far as the south pole The shake 
waves, however, would not be felt anywhere south 
of Peru 

This suppression of the shake waves around the 
antipodes to the place of ongm of an earthquake 
was first recognised and explained by R I) Oldham 
He pointed out that as only the waves of oompres 
sion reach the antipodes, the earth s oentral core 
must oonsiat of material which transmits waves of 
compression but not waves of distortion It must 
therefore be liquid or gaseous That it is liquid is 
shown fay the yielding of the earth to tidal strain, 
whioh indicates a lew rigid earth than earthquake 
No. 3190 r Vol 126] 


observations , and Dr H Jeffreys has shown that 
the contrad ic ti o n between this endenoe disappears 
if a liquid oentrosphere oooupies half the diameter 
of the earth 

Aooording to Oldham and Knott, the liquid oore 
is a fifth of the radius or yJ T th of the mass of the 
earth , but aooording to Dr H Jeffreys’ estimate 
it is half the radius, or an eighth of *ka tours of 
earth This huge oentrosphere is doubtless a liquid 
mass of mokel non, which, owing to compression, 
has a specific gravity of 12 
Suoh, then, is the general structure of the earth- 
machine , it has a fluid oentre, a thick metalho 
shell, the barysphere, and an outer rooky crust, the 
lithosphere 

As the earth is approximately spherical, we may 
regard it as a huge projectile, travelling at an 
enormous velocity through space, and oonsistmg of 
an iron shell whioh, like those of modem artillery, 
is hardened with an alloy of mokel 

Omora AND Hibtoby of thb Eabth 
The separation of the barysphere and lithosphere 
is the natural result of them difference m specific 
gravity The lithosphere consists of light silicates 
and earthy materials which floated to the surface 
out of the heavy metalho mass, as the earthy 
impurities in iron ore float to the top as slag when 
the ore is smelted m a furnaoe The rooky crust 
may therefore be regarded as a slag whioh has 
exuded from the metalho mass below 

L&plaoes long aooepted nebular theory of the 

3 a of the solar system is now generally dia 
ted, and the earth is regarded as either a 
mass tom out of the sun by the attraction of a 
passing star, or as due to the aggregation of a swarm 
of meteorites, and mainly of those whioh, having a 
planetary orbit, are regarded as infinitesimally 
small planets and are known as planetiamals 
The meteontio theory of Lookyer and the planet 
ismal theory of Chamberlin and Moulton are both 
out of favour m Great Britain , but they have to 
the geologist the advantage that they do not start 
the earth as a fragment of a body with, aooording 
to C E St John, the temperature of 29,000,000° 
0 For the oldest and most deep seated of the 
known rooks in the earth’s crust show no endenoe 
of transcendent temperatures 

Either the earth never experienced the supreme 
temperatures of the sun or hotter stars, measured 
bv millions of degrees, or it had oooled down to 
about 6000° F before the formation of the oldest 
known part of the crust 

The earth clearly passed through a stage in which 
it was so hot that it was plastic and behaved as a 
fluid body One reho of this early stage is the high 
temperature of the earth’s interior, as known from 
the unoomfortable heat of deep mines and the bod¬ 
ing water of deep seated springs The standard 
rise of temperature underground in Europe is 1° F 
for every 63 or 58 feet of aeeoent 
If that rate oontmued, the temperature 6 miles 
deep would he above 600° F and at the earth’s 
centre, 3950 miles deep, would be nearly 400,000 s F 
There is no geological endenoe for such a tem- 
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peratme within the earth None of its minerals stronger crust whioh yields to compression by 
imply temperatures higher than the 2600° F of package along narrow bands has led to a funda- 
« ] . or ^ onstobahte, or the mental difference in geographical conditions Land 

8450 F of some species of olivine There is no ami water were re distributed and this change had 
g eolog ical evidence that the central hot mass or a great effect on local climates 
thermosphere has a temperature higher than a few When the crust was weak, its buckling would 
thousand degrees The internal heat was not too have produced many shallow basins and domes, so 
high to prevent the formation of a solid non that water was distributed in i«-nd looked seas, 
conducting crust, whioh soon became so thick as scattered widely over the Burfaoe The total sea 
to prevent the thermosphere having any material surface was apparently much lees than at preeent, 
umuenoe on climate The oldest mterpretable for the commonest rooks of the latter part of the 
fossils indicate that at the beginning of geological primeval era are reddish sandstones and layers of 
time the climate of the earth was about as warm as red shale, with wind rolled sand grams and pebbles 
in modem times Evidenoe of this surprising fact polished and faceted by wind blown dust 
is given by the existence at about the time of the The powerful effects of the wind and the pre- 
oldeat fosuliferous rooks of glaciers in the Yangtze valent desert conditions may have been due in 
loang Valley, and of glaciers that nearly reached port to the absence of turf, whioh binds the sand 
the tropics in South Australia Those glaciers do not and prevents its grams being constantly rolled 
imply that all the earth had then a colder climate , forward by the wind The law of land vegetation 
but they do prove that the conditions were not suggests that the environment was unfavourable 
tropioal over the whole of the earth Judging from for it The oxtensive limestones in the primeval 
the marine organisms nearest in date to these early seas indicate that aeaweeds were luxuriant The 
glacial deposits, the mean climate of the earth was failure of plants to grow well on land suggests that 
similar to that of to day the conditions did not suit thorn Theabeenoe of 

Climate has undergone marked local variations land vegetation until Silurian and Devonian times 
Sometimes it was more uniform over the earth and may have been due to climate The prevalence of 
at others the extremes were greater, after mountain deserts m the upper Pampalozoio is evidence of a 
uplifts had increased the local differences dry atmosphere, which would have been the natural 

Even allowing for such changes and for those duo result of a greater proportion of land to sea than 
to different distributions of land and sea, the in later geological epochs 

meteorologioal agents have been remarkably uni The growth of the seas involves an morease in 
form In rooks of all ages the imprints of the ram tho amount of water on the earth s surface The 
drops are of about the same size The sand grains possibility of this increase was discredited when the 
spread over the deserts or heaped in sand dunes, authoritative estimates of the age of the earth varied 
and the ripples on 1 the sands of time have been between ten milli on and a hundred millio n years 
always approximately equal, and the particles Annual additions to tho surface water that would 
of volcanic dust and tuff also show that the ejecta be negligible m a few million years beoome important 
of ancient and modem volcanoes have been when they accumulate for thousands of milliona of 
scattered by volcanic explosions and winds of years 

s imi l ar power At one time it was held that all the water on the 

This climatic uniformity since the Cambrian earth s surface is meteono and has fallen as ram 
period indicates that the earth a crust had by then But the evidence is convincing that much of the 
aoquired approximately its present thickness and water of hot springs and deep mines and that given 
strength Before that date it must have been off by igneous rocks and voloanoes is of deep seated 
thinner and weaker, as is proved by the universally origin It is plutomo water which has worked its 
tilted oonditionof the primeval (Pampalozoio) rocks way to the surface The amount discharged was 
The sedimentary rooks of the crust were deposited probably greatest in early tunes when tne crust 
in horizontal layers most of them have been was thinner and more often fractured The 
tilted The younger rocks generally have a slight transfer of deep seated water from the interior to 
dip except near fold mountain chains, which are the surface during geological tune must have added 
due to the crust having been squeezed into a smaller largely to the volume of the seas According to 
spaoe, and having accommodated itself to this com Prof Schuchert the earth s surface water may have 
preseion by folding In modem rooks violent lateral increased by 25 per oent since the beginning of the 
compression is limited to relatively narrow belts Cambrian period Though data for a quantitative 
along the younger fold mountain, chains determination are inadequate, the evidence is m 

As the older rooks of the crust are steeply tilted favour of the seas of the earlier days having been 
in all parts of the earth, the pressure that disturbed shallower and lees extensive 
them was then universal The crust was undergoing Hence, although the earth’s crust had early be* 

contraction to an extent which threw all that is oome sufficiently thick to cut off the surface from 
known of it into folds, for as the crust sank over any material contribution from the internal heat, 
the diminishing internal mass the whole of it was yet the s hrink age of the interior so frequently 
packed into a narrower spaoe and was thereby fractured the crust that plutomo water rising 
thickened and strengthened through the fissures has continually widened the 

The change from the thm, universally crumpled seas and thus helped m the better nourishment of 
crust of the older primeval time to the,thicker, the land 
Ho 8190, Vol 126] 
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Thh Eabth in Motion 
The earth u not only a complex structure built 
up of several distinct parts, but also it is m motion 
at a terrific speed It is charging through space, 
with the rest of the solar system, at the rate of 750 
miles a minute , it travels along its orbit around 
the sun at more than 1000 miles a minute , and its 
rotation around its axis gives any place on the 
equator an additional movement of more than 
1000 miles an hour The fact that the earth holds 
together m spite of such movements shows that it 
is strongly constructed , but it is sufficiently plastic, 
owing to its hot interior, to be automatically 
moulded into a spheroid, or more correctly, into a 
geoid It is approximately an oblate spheroid 
owing to the moulding foroe of its rotation 
The rotation has not been uniform Owing to 
tidal friction it is slowly losing Bpeed and the day 
lengthening Acoording to Sir George Darwin and 
Dr H Jeffreys, the earth s day was at one time 
only five hours long Changes in the shape have 
also affected its rate For example, the polar 
regions have been raised and lowered to an extent 
that would have affected the earth s ellipticity as 
shown by the widespread occurrence of raised 
beaches in both the polar regions These beaches 
are so regular and horizontal that the} have been 
attributed to tho so called * eustatio movements 
or world wide variations of sea level But that 
view is improbable, as the raised beaches which are 
conspicuous m Scotland, occur at a lower level or 
are absent from most of England 

A change in the earth s rate of rotation would 
produoe circumpolar beaches, for its slackening 
would lower the sea m the tropics and raise it m 
the polar regions The distribution of the raised 
beaohes is however, probably due to the alternate 
subsidence and upheaval of the polar areas and 
if both of them had sagged simultaneously the 
earth s ellipticity would nave been increased and 
therefore also its rate of rotation 
The earth revolves like a badly made and badly 
mounted fly wheel and its wobbling causes some 
shifting m the position of the poles, as proved by 
the variation of latitude The movement of the 
poles that has been actually observed is small, and 
has been attributed to meteorological factors, which 
Dr Jeffreys has shown to be insufficient The 
deformation of the earth by crustal changes is the 
more probable cause Any extensive migration of 
the poles has been declared impossible, sinoe a 
body with so heavy a load on its circumference 
as the earth s equatorial bulge could undergo but 
minor oscillation of its axis That the wandering 
of the poles has been within narrow limits is 
consistent with the geological evidenoe , for the 
distribution of animal life has been along zones 
that were in general parallel to the present chmatio 
zones 

The changes in shape of the earth have, however, 
had an important influence in other respects The 
earth cannot be deformed beyond a limited amount 
or it would become unstable and ultimately fly to 
pieces But with the wonderful automatic adjust- 
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ments of the earth, as soon as deformation renders 
the crust unstable, stability is restored by move¬ 
ments by which the approximately spheroidal 
form is recovered The convulsions during this 
prooess lead to changes in the crust that are in¬ 
dispensable for its primary service as the home of 
man The lot of man is dependent on the earth’s 
movements m space and on its power of self- 
adjustment to changing conditions, both internal 
and external The combined rotation and revolu¬ 
tion determine the weather and weather changes 
m all parts of the earth, and thus oontrol the 
habitability of the earth The movements within 
the crust, which depend on its adjustment to the 
shrinking interior, provide for our many and 
fastidious needs 

The earth s atmosphere is apparently fickle and 
liable to great changes in composition, but the 
limits of its variation must be narrow Its mam 
tenanoe at the special composition breathed by 
animals, and that protects the earth from undue 
changes of temperature, is one of the beneficent 
functions of the sea The efficiency of the atmo 
sphere depends on its content of carbon dioxide, 
which is affected by many agencies The sea acts 
as the great regulator of the atmosphere, and 
counteracts the disturbing factors, if too much 
carbon dioxide is taken from the air the bicarbonates 
in the water are dissociated and the sea breathes 
it forth until tho standard proportion is restored 
If volcanic activity or forest fares add an injurious 
amount to the air, the sea absorbs the exoess and 
retains it as bicarbonates The atmosphere is thus 
maintained at the special composition necessary for 
human respiration 

Man requires dry land that has been drained and 
left available for his occupation, and it would be 
of no use unless most of its surfaoe wore sloping 
The land is constantly being lowered by wind and 
ram, and would in time be planed so level that the 
ram water would lio upon it and be removed only 
by the slow, chilling prooess of evaporation But, 
thanks to the interaction of the crust and the 


shrinking interior, the surface is being lowered m 
some places and upheavod in others The in¬ 
stability of the crust, which we deplore when an 
earthquake devastates a provmoe or slays a 
hundred thousand people, renews the slopes on 
which the habitability of the earth ultimately 
depends 

The crustal movements by tilting the surfaoe 
produoe slopes which are essential for the flow of 
water and the formation of the grassy steppes 
where have evolved many of the animals most 
helpful to man, including those that supply wool 
ana hair for clothing, meat and milk, and serve as 
beasts of burden 


Man also requires a soil that will produoe the 
foods necessary for his nourishment, and soil is a 
delicate instrument that is easily exhausted and 
rendered infertile The flow of water, though 
indispensable, charges the soil heavily for its 
service Water is the most active of general 
solvents and removes in solution enormous quan¬ 
tities of the constituents essential to plant growth. 
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Thu process would in tune leave only insoluble 
materia ls, and the soils would be barren and 

The earth is saved from this fate by the re 
fertilisation of the soils from the primary rooks of 
the interior, which are rich in lime, alkalis, and 
phosphorus Movements within the earth upraise 
igneous rooks to form highlands and mountains, 
mid their constituents are washed down the slopes 
and renew the fertility of the 1cm land plains 

The tilting of the rooks on the Bunace in oon 
sequence of the internal shrinkage makes another 
essential contribution to the economy of Nature 
Many of the most useful minerals he in the old 
rooks, and if they were still horizontal the minerals 
would be so deeply buried that them discovery and 


eoonomio working would be impracticable But as 
the rooks have been tilted ana folded the mineral 
seams are exposed on the surface, where they are 
easily found and oan be profitably mined 
Henoe the interaction of the different parts of 
the earth machine has rendered possible the evolu¬ 
tion of man and still controls his destiny, for it 
keeps the earth’s surface drained and habitable, it 
distributes the seas so that the land is supplied 
with ram and fresh water, it maintains the con¬ 
stituents of the air at the balance required in the 
breath of life, and it raises from the interior the 
minerals that renew the fertility of the soil and 
provide the mechanical engineer with the materials 
that have rendered possible the development of 
modem civilisation 


The Adequacy of 

T HE importance of the food supply in the pre 
servation of normal hoalth and well being is 
generally recognised among scientific observers, but 
the necessity for a scientific selection of the food, 
m addition to that due to the dictates of appetite, 
is not always realised by many classes of the popula 
tion Dietary surveys, carefully performed will 
indicate the adequacy, both quantitative and quali 
tative, of popular diets, in terms of accented 
standards when estimates of the cost of the aiets 
are also made, data are available as to the minimum 
cost of an adequate food supply under different 
conditions At the same time encouragement may 
be given to education on the planning of adequate 
diets at minimum expense, especially if the surveys 
indioate that many dietaries art. not only made 
quate but also expensive 

J B Orr and M L Clark (Lancet, vol 2, p 694 
1930) have recently oompleted a survey of 607 
famines in seven oities and towns m Scotland The 
information was collected from the housewives and 
is considered to be fairly reliable For the calcula 
taon of the composition and energy \alue of the 
diets Sherman s and Plimmer s tables were used 
These tables allow for inedible material in the food 
purchased, but not for waste, for which 10 per cent 
should probably be deducted from the figures given 
for food consumption Allowance must also be 
made for the fact that the food requirements of 
women and children differ from those of men it 
is customary to express their requirements as a 
fraction of that of an adult man, taken as equal 
to 1, so that the ‘man value of the diet of each 
family was calculated, using Cathcart s table No 
account, however, was taken of the occupation of 
the adults The mean man value for each family 
was 4 86 the calorie consumption per man per 
day was 3609 cal, composed of 108 gm protein, 674 
gm carbohydrate, and 86 gm fat The consump 
taon in individual households varied widely from 
the mean, as shown by coefficients of variation of 
20 30 per cent Cases of insufficient calorie con 
sumption were, however, relatively few, a larger 
number showed an intake of 4000 cal per man per 
day or more, indicating either an unnecessarily 
high consumption or exoessive waste The average 
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Human Dietaries. 

is slightly higher than that found m previous 
studies m Great Britain, but lower than m those 
earned out in other oountnes Protein aooounted 
for 12 3 per oent, carbohydrate for 66 6 per oent, 
and fat for 22 2 per cent of the calories 

A leas satisfactory state of affairs was disclosed 
when the protein, calcium, phosphorus, and iron 
intakes were determined The protein consumption 
was below the standard in about two fifths of the 
families The average figures found for the minerals 
were calcium 0 86 gm , phosphorus 1 70 gm , and 
iron 0 0143 gm per man per day The figures 
for calcium and phosphorus are slightly above 
Sherman s estimates of an adequate intake, that 
for iron slightly below About one quarter of the 
families were receiving too little calcium and phos¬ 
phorus, and nearly two thirds too little iron 

Cathcart s figures for man value are based on 
maintenance requirements, when a more stringent 
standard (Hawlevs) was employed, which makes 
allowance for tho fact that growing children require 
relatively more of certain constituents than adults, 
a larger number of families showed deficiencies in 
thoir intake of protom or minerals In fact, most 
of the diets appeared incapable of supporting the 
optimum rate of growth 

The results of the survey probably explain, at any 
late in part the results obauied by G Leighton and 
M L Clark when extra milk was added to the diet 
of school children (B M J , vol 1, p 23, 1929) 
It was found then that the addition ot about a pint 
of extra milk daily to the diet was followed by an 
increase in the growth rate indicated by increased 
weight and height as oompared with the controls 
Separated was as good as whole milk, but biscuits 
had no such effect, separated milk is a good source 
of protein and minerals, and to these a part at any 
rate of the good effect oan be ascribed Orr and 
Clark conclude that the dietaries of urban house¬ 
holds oan be considerably unproved by the addition 
of milk to supply protein, oafcium, and phosphorus, 
and of green vegetables to supply calcium and iron, 
both would also supply any vitamins deficient m a 
carbohydrate nch diet 

F M Williams and J E Lockwood have earned 
out a similar survey among farm and village 
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families m Central New York, with the addition and when diets of low energy value were employed, 
that the oosts of the diets were also worked out smoe, for calories oonsnmed, the cost of these is 
(Bulletin 602, April 1930, Cornell University Ann- relatively high 

cultural Experiment Station, Ithaca, N Y , U 8 A ) The analysis showed that 42 per cent of the 
The survey m each family oovered a period of four village famines and 64 per cent of the farm families 
weeks and. both bought and home grown food was were adequately fed In many cases home pro- 
included, the cost of the latter being credited at duoed food made a substantial contribution to 
current average wholesale prices The standards ensuring the adequacy of the diet and accounted 
used were similar to those employed by Orr and for a considerable part of the retail value of the 
Clark, though the table for calculating the ‘ man food consumed In the inadequately fed families, 

value ' of a family with respect to energy require it appeared that poor food selection rather than 

ments was not quite the same In addition, an poverty was the cause of the poorness of the diet 
* adequate food oost unit ’ was employed , this was the deficiency was most marked m the minerals, 
obtained by taking the annual retail value of a diet less so in the protein and calorie consumption As 
supplying 3400 calories daily, a * man s ’ require m Orr and Clark’s study, over consumption was 

meats, as equal to unity, and expressing the cost observed m a number of families 

of other diets as a fraction thereof The adoquate The result of the study indicates the importance of 

food cost Beale was found to diverge slightly from proper selection of the food, and the addition to m- 
tho energy scale, especially in the case of children oome represented by a supply of home grown produoe 


News and Views. 

Whbw the Expiring Laws (Continuance) Bill came Thh Slaughter of Animals Bill, which passed its 
before the House of Lords on Deo 15, Visoount second reading in the House of Commons on Deo 12, 
Hailsham s amendment, which provided for the eon would make compulsory in England the modem 
tinuanoe of the Dyestuffs (Import Regulation) Act, methods of slaughter already in vogue m Scotland, 
1920, until Deo 81,1931, was oamed by 87 votes to 14 Holland, and elsewhere This measure has been 
Viscount Hailsham sketched once again the circum vigorously resisted for many years by the meat traders, 
stances attending tho birth, decline, and revival of the but their opposition has now been withdiawn exoept 
industry in Great Britain During the past ten years as regards the molusion of pigs The questions at issue 
the progress made has been so remarkable that sue were mainly questions of fact which could be, and 
oess appears to be the mam argument used against the nearly all have been, settled by experiments and 
continuance of a protective measure Although the observation in a soientiflo way In 1925 the meat 
Council of tho Colour Users’ Association expressed a inspectors of the City of London Corporation con 
majority opinion m favour of the lapse of the Act, the ducted trials on an extensive scale, and since then 
president of that Association holds the contrarjfview , other trials of a scientific character have been oamed 
any risk of unduo exploitation in the matter of price is out, notably that by Dryerre and Cameron of Edm 
removed by the undertaking which the dye makers burgh It is to be regretted, therefore, that some 
have given Lord Parmoor (Lord President of the members of Parliament attempted to deal with these 
Council) repeated the Government s view of the matter matters of fact by means of disingenuous rhetono 
as involving conflict between dye makers and dye One member, for example, dramatically produced two 
users The dye makers have been put into a position skulls, as evidenoe of the relative ments of the poll axe 
in which they can compete with imported dyes they and the humane killer , whereas the City of London 
have built up a great industry, for which everyone is meat inspectors had tested this point by observations 
grateful but the time has now oome to make the on no fewer than 1745 animals Again, Messrs Marsh 
change m the interests of the dye user The Earl of and Baxter circulated to every member a manifesto in 
Crawford said that so far as research is concerned, this which they alleged that the humane killer causes 
industry has been a triumph Some of tho most ‘blood splash’ in pigs, and quoted m support of this 
remarkable discoveries in organic soionoe have been view veterinary opinions all dated 1923 or earlier, 
made by men working on dyestuffs The industry is whereas m 1925 the City of London meat inspectors 
emphatically a key industry, is of great importance examined more than 700 shot pigs, and found that 
m defence, and is beooming the focus from which * in not one of them was sp la s hin g m the slightest 
pharmaceutical progress radiates The Marquess of degree observed Humanitarians may learn a 
Reading said that the matter is not one of free trade or lesson from the rapid progress that has been made by 
protection Lord Cowley claimed that the oontmuanoe the humane slaughter movement in recent years 
of the Aot would be a burden on the textile industry, a Host of its advocates have worked by patient msist- 
view which was challenged by Lord Newton, who enoe on verifiable facts, and its suooess has been far 
showed how small is the oost of the dye oontained m greater than that achieved by some other good causes 
a suit of clothes Lord Arnold, Paymaster General, m the promotion of which there has been recourse to 
contended that the dye industry would not be injured exaggeration and rhetono 

Hence the p r e se n t situation, besides being of pohtioal Thx Pilgrim Trust, founded by Mr Edward 8 
interest, may lead to a comprehensive scientific Harknees of New York, has made one of its first gifts 
examination of a scientific and industrial problem to the Royal Institution The Trustees have 
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the ram of £10,000 to meet the deficiency on the fund I of such livery companies of the City of London as 


for reconstruction of the building m Albemarle Street 
In informing the Institution of this grant, the Trustees 
state that m making it they had regard to the dis¬ 
tinguished scientific services rendered to the whole 
community for more than a oentury by the Royal 
Institution, and to the approaching Faraday celebra¬ 
tions They were also not unmindful that the founder 
of the Royal Institution, Count Rumford, was of 
American origin The provision of funds to meet the 
ooet of the extensive programme of reconstruction 
which was forced upon the Managers has been a matter 
of the greatest concern to them and to every friend 
of the Institution It will be recalled that, following 
a senes of alarming explosions in Albemarle Street 
more than two years ago, the condition of the histono 
lecture theatre from the point of view of fire risks was 
shown to be such that reconstruction could no longer 
be deferred Plans conforming to modem standards 
of fire protection, inoluding the provision of suitable 
exits from the theatre, proved to involve the rebuilding, 
not of the theatre itself alone, but also of a large part of 
the structure surrounding it After the fullest ton 
sideration, the work was put in hand at an estimated 
cost of not less than £80,000, now, as it is rapidly 
approaching completion, the actual cost is found to be 
upwards of £90,000 

Thr aim has been to iaise the sum required for 
reconstruction without drawing upon the existing 
funds of the Royal Institution and thereby crippling 
the already inadequate provision for research In 
this the Managers have been successful, and by special 
measures, and with the generous assistanoo of private 
individuals, and of industries which have benefited, 
indeed in oertam cases have their origin m the scientific 
work at the Royal Institution, they have raised a large 
fund This, with the addition of the £18,000 from the 
Pilgrim Trust, is now sufficient to meet practically the 
whole cost of the rebuilding The Institution is thus 
enabled to enter upon the year of the forthcoming 
Faraday celebrations and to look forward to a con 
tmuanoe of its work free from immediate financial 
embarrassment With the cost of the rebuilding 
provided for, the Managers are free to turn their 
attention to another pressing object, the endowment 
of research Some progress has already been made 
towards the establishment of a fund for this purpose 
In the c oming year it is hoped to add considerably to 
th^s fund, and thereby to place the scientific work of 
the Royal Institution and the Davy Faraday Labora¬ 
tory on a financial footing which acoords with the 
requirement* of modem research 

Fotjhdkd in 1881, the Society of Chemical Industry 
will next year celebrate its jubilee, chiefly by means 
of prooeedings of a domestic character associated with 
the STinrml meeting, which will begin on July 18 and 
extend over the succeeding seven days It u m 
t ended to confer the rare distinction of honorary 
xmsnberthip of the Society on a small number of 
eminent foreign technologist* It is also intended 
to present inscribed plaques to the original members 
of the Society sad to the prune wardens or maeters 
No. 8190, Vox. 186] 


have specially fostered the education or pr ogress 
of applied setenoe In addition to the social engage¬ 
ment* appropriate to such an occasion, there will be 
arranged exhibitions of apparatus and plant and 
visits to works typical of the manufactures of London. 
Two special publications are being prepared m honour 
of the jubilee Dr Stephen Mi all, editor of Chemistry 
and Industry, is writing c comprehensive history of 
the chemical industry, whilst a special number of 
the Society's Journal will inolude reprints of the out¬ 
standing papers which have appeared during the 
fifty years of its existence The progress of chemical 
industry and that of the Society itself will be out¬ 
lined, and use will be made of the opportunity for 
biography These publications will be available to 
the general publio, for whose information and interest 
there are also being arranged a senes of broadcast 
addresses and the distnbution of authontative articles 
dealing with the relation of chemistry to life and 
industry 

I hr International Conference on Siliooma held 
at Johannesburg on Aug 18-27 last has an interest 
quite apart from the valuable conclusions reached in 
its study of the medical aspects of this dangerous 
industrial disease The Conference, whioh was 
summoned bv the International Labour Office with 
the aasistanoo of the Transvaal Chamber of Mines 
and the Government of the Union of South Africa, 
was the first held outside Europe under the auspices 
of the League of Nations, and was also tho first ex¬ 
periment in co operation between the International 
Labour Office and the scientific world Delegates 
from Germany, Australia, Canada, Great Britain, 
Italy, Holland, the Union of South Africa, and the 
United States of America participated in the work of 
the Conference, which, in addition to the opportunity 
of exchanging views and oompanng practice, en¬ 
abled the delegatee to obtain personal aoquamtanoe 
with the achievements of the Miners' Phthisis Bureau 
of South Africa An average of £1,000,000 per 
annum is spent by the mining industry of the Rand 
in medical care and compensation for silicons, and 
Mr Sampson, the Minister of Posts and Telegraphs, 
m opening the proceedings, stressed the value of 
international co operation in combating this disease 

Thr recommendations of the International Con- 
ferenoe on Silioosis were adopted as a result of dis¬ 
cussion upon reports presented upon three groups of 
problems prevention, medical aspects, and com¬ 
pensation—the greater part of the sessions being de¬ 
voted to the discussions in these groups Among the 
rooommendations of chief interest to soientiflo workers 
are those which urge the absolute necessity of scien¬ 
tific research, and particularly research designed to 
secure uniformity of terminology and of radiological 
technique The oolleotion of further information 
oonoeming the incidence and development of the 
disease and the study of methods of rehabilitation 
was urged, and the Conference requested the Inter¬ 
national Labour Offloe to publish periodically a 
bibliography on sihoosu. The Conference sets * 
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preoedent that might well be followed more widely 
in the oo ordination of scientific research on social 
and industrial subjects 

In norm ati on with the International Conference 
for Phytopathology and Eoonomio Entomology held 
in Holland in 1923, prizes were offered in 1928 for 
the best two memoirs conce rn i n g (1) investigations 
on rust diseases (Uredineoe) of cereals, and (2) in 
vestigations on the rftle played by insects or other 
invertebrates in the transmission or initiation of 
virus diseases in plants, the pnzee being of the value 
of 1000 Swedish crowns (about £58) each It is now 
announced that the prize for the most meritorious 
investigations on Rusts has been awarded to Mr J H 
Craigie, Senior Plant Pathologist in Charge, Dominion 
Rust Research Laboratory, Winnipeg Manitoba 
Canada Myoologists will recollect that it was Mr 
Craigie who recently discovered the hitherto un 
known and important function of the spermogoma 
of the rust fungi The adjudicators have made no 
award m connexion with the subject of the second 
prize 

One of the most interesting developments in high 
voltage engineering is the use of a method by means 
of which cables are kept constantly impregnated with 
oil As the temperature of the cables is continually 
altering owing to variations in the load, it is necessary 
to provide means so that when the cable is hot it is 
relieved of the excess oil caused by expansion due to 
temperature and when cold the oil is returned to it 
For this purpose feeding tanks have to be supplied 
when the level of the cable is high and pressure tanks 
when the level is low These cables seem to be opening 
up a new era in power transmission and they are being 
very oloeely studied In the 0 E O Journal (England) 
for November is published the second of a senes of 
articles by E H Horley on the manufacture and 
testing of the aooessones used m oil filled cables He 
points out that the length of the cable which can be 
supplied from one feeding tank is limited by the 
visoosity of the oil and the resistance the central 
channel in the cable offers to the flow of oil along it 
The length of this section can be increased considerably 
by using a pressure tank to assist the feeding tank by 
taking in oil during the first period of the heating of 
the cable and sending it out during the first period 
of the ooohng This is done by constructing cylinders 
oontaming flexible walled oeils made of corrugated 
niokel plates The number of these oeils corresponds 
to the amount of oil required to operate the seotion 
of the cable To test a cell, it is subjected to 10,000 
cyoles of rarefaction and compression The test is done 
automatically for a few days and nights, and is equi 
valent to several yearn of actual working Every 
length of oable dispatched from the factory has a tank 
filled with oil under pressure connected with it 

As Italy has praotioally no coal resources, it has to 
import nearly all its own ooel Sinoe the War, the 
pnoe of ooel in Italy has fluctuated between wide 
limits At the present time it is about thirty shillings 
per ton One of the objects of electrifying the rail 
ways in Italy was to utilise the water power available 
No.3190, Vol 126] 


[December 20, 1930 

in the mountainous regions and thus reduce the im¬ 
portation of ooal Last year the saving effected m 
amount of imported ooal required was about 20 per 
oent, and the average water power developed exceeded 
two million kilowatts During the thirty years sinoe 
eleotno traction first began to be used, muoh expert 
enee has been gamed on the eleotno s y stems m use 
G Bianohi read a paper on this subject to the Institu¬ 
tion of Electrical Engineers on Nov 20 Up to 1910, 
280 miles of the railways had been electrified on the 
three phase system at 10 oyolee A drawback to this 
system was that it required exclusive generating 
stations fairly olose together and bo further electrifica¬ 
tions after 1916 were earned out on the three phase 
system at the standard industrial frequency of 4ft 
cycles The energy was converted into direot current 
of 3000 volte before reaohing the motors of the loco¬ 
motives, as this has the advantages of simplicity of the 
overhead contact line and great ease m speed leguln- 
tion It was originally intended to confine the 3000 
volt d e system to the lines of southern Italy but it 
has now been decided to carry out the electrification 
of the Florence Rome and of the Milan Bologna lines 
on this system When this is done, there will extend 
from Milan to Naples an eleotno line which traversing 
the peninsula from north to south, will carry the 
greatest part of the longitudinal traffic of the Italian 
l ail ways In order to meet the eventuality of a sub 
station break down which cannot be repaired in a 
short time, travelling sub stations have been eon 
struoted These travelling sub stations ha\ e proved 
so useful, both from the toohnioal and eoonomio points 
of view, that it seems probable that they will come into 
continuous use 

In two addresses to members of the Eugenios Society 
in association with the Psychology and Eduoation 
Sections of the British Association at the Bristol 
meeting, Prof R J A Berry, Director of Medical 
Servioee in the Stoke Park Colony, Bristol, disoussed 
the physical basis of mind and the diagnosis of mental 
deficiency His addresses are summarised m the 
October number of the Eugenios Review He points 
out that probably 80 90 per oent of primary mental 
deficiency is due to bad heredity In mental defect 
ives it is the pyramidal oeils of the controlling supra 
granular cortex of the brain which are chiefly lacking, 
while those controlling the animal instincts of self 
preservation and sex are often well developed Mental 
defectives are usually more or less markedly micro 
oephalio owing to the small development of the brain 
Several striking oases were described, illustrating the 
various types of arrested mentality—the idiot, the 
imbecile, and the feeble minded The various physical 
and mental tests applied m determining the mental 
condition are also described A feeble minded woman 
thirty two yean of age may have the brain of a girl of 
nx yean and the mental capacity of one of eleven 
yean, oombined with bodily growth at the fourteen 
year level and the sexual passion of an adult Lack of 
control of the natural reactions is the inevitable result 
Prof Berry states that m Great Britain we are spending 
aome £98 per head per annum on mental defectives, 
who frequently are allowed to reproduce their kind. 
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while we spend only £12 per head on the normal child 
Thus does civilisation bring about its own downfall 

RmrxBBizra to the correspondence under the head 
mg of “Highest Recorded Shade Temperature’, on 
p 788 of Natch* for Nov 8, Prof A J Henry gives 
some further interesting particulars of the conditions 
under which a temperature of 184 s F was recorded at 
Greenland Ranch, Death Valley, California, on July 
10, 1013 On the day in question there was a slow 
drift of air from the north that is from the high 
plateau of Nevada, which reaches a general elevation 
of 6000 8000 ft On this bare continental plateau 
tile temperature probably approaohed 100° F , in spite 
of the elevation Death Valley itself lies below sea 
level, and in its steep descent of several thousand feet 
from the Amargosa and Funeral Mountains the air 
waa warmed dynamically to a most abnormal tempera 
ture The extreme conditions occurred only in Death 
Valley, whioh is a long, narrow trough running north 
and south, while in other parts of California the day 
was not especially hot, but these considerations justify 
the acceptance of the reoord Unfortunately there is 
not sufficient information available in Groat Britain to 
examine the Azir.ia reoord in similar detail and Prof 
Henry is still sceptioal as to its reality 

Inquiries are often made by amateur naturalists as 
to how, without starting upon some intricate mvestiga 
tion, they may add new facts to the sum of know 
ledge To such and to their advisers we commend an 
article in the November issue of British Birds on Our 
Present Knowledge of the Breeding Biology of Birds , 
by the Rev F C R Jourdain The author emphasises 
the lack of information whioh at present exists about 
the length of the incubation period in many common 
birds, and about that interesting and variable detail, 
the parts taken by the cook or hen or both in sitting 
upon the eggs and later in tending the young The 
information given is of real value as a guide to the 
potential investigator, for not only does the article 
oontain a list of the birds concerning which further 
observations are required, but also it states the form 
which the observations ought to take Readers 
familiar with the immense amount of literature which 
has been devoted to the buds of the British Isles 
will be amazed at the number of blanks which occur 
m the reoords of incubation and fledgling periods of 
common birds 

It is highly probable that m the future tidal 
power will be used extensively In most industrial 
countries, however, the low ooat of ooal and the 
progress made m the technique of coal burning 
imposes a severe restriction on its development, 
except in a few very special cases The mam prob 
lam that he# to be overcome is to find an economic 
way of getting a continuous supply of energy from a 
variable source An experimental attempt is being 
made at the Avonmouth docks (Natubb, Oct 4, 
p 541), where the tidal range is about 80 feet, of 
this, about 10 feet cannot be used by the tur 
bines and recourse is had to a steam accumulator 
which has been ‘charged’ by the tidal turbmee In 
World Power for November, two tidal projects m 
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the Argentine are described, one at the mouth of 
the Deseado River, and the other at the Gulf of San 
Jos 6 The Argentine has a difference between high 
and low tide levels sufficient to justify the oonsidera 
tion of a tidal scheme and a Government commission 
has reported favourably on it In the Gulf of San 
Jos6, the sea rises 15 feet in neap tides and about 
26 feet m spring tides By a special arrangement 
the turbmee can be made to run m the same direction 
whether the tide is going out or coming m It 
would be possible to 1 ave five hours continuous 
operation out of every six 

A new high tension power line, costing more than 
one million pounds steHing, between Toronto and the 
Paugan Falls electric generating station, a distance 
of 230 miles, has just been brought into operation by 
the Ontario Hydro Fleotno Power Commission The 
voltage of the transmission line is 220,000, whioh is 
the highest yet adopted in Canada In transmitting 
150 000 horse power, the lme is also behoved to carry 
the greatest volume of electric energy It is used to 
supplement supplies reoeived from Niagara Falls, the 
station generators at whioh are now working m perfect 
synchronisation with those at Paugan Falls The 
new lme is carried on steel towers, 73 ft in height, 
placed at distances apart of about one fifth of a mile 
It is the seoond of two servioe lines from Paugan Falls 
to Toronto Both are of aluminium with a steel oore, 
the external diameter being 1} mohee It is interest 
mg to note that the route was planned with the aid 
of aerial photography Located m the first instance 
from the best available maps, the route was photo 
graphed with oblique exposures after whioh a definite 
lme was selected This was then re flown and vertical 
photographs taken, from which a mosaic map was 
made for detailed study and the selection of tower 
sites It has been, in fact an important application 
of the aerial survey method, and it Resulted m a 
considerable saving of time 

Mb Sidney Smith Assistant Keeper in the Depart 
ment of Egyptian and Assyrian Antiquities at the 
British Museum, has been appointed Keeper of the 
Department m succession to Dr H R Hall, who died 
on Oct 18 last 

YVk much regret to record the following deaths 
Mr A B Basset F R b , a vice president m 1898-04 
of tho London Mathematical Society, on Deo 5, aged 
seventy six years, Sir Otto Beit, Bart, K C M G , 
F R 8 , well known for his generous benefactions for 
medical and other scientific research, on Deo 7, aged 
sixty five years and Sir Francis Ogilvie, C B, 
formerly Director of the Science Museum, South 
Kensington, on Deo 14, aged seventy two years 

The Christmas Lectures at the Royal Institution 
will be delivered this year m the reconstructed 
lecture theatre of the Institution by Prof A M 
Tyndall, H O Wills professor of physios m ths 
University of Bristol, on the electric spark The 
first lecture will be given on Deo 80, at three o’clock, 
on “Some Properties of Electrified Bodies’’ The 
remaining five lectures will deal with the spark as a 
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current of electricity, air aa a conductor, and the 
mechanism and properties of sparks and arcs 

As already announced, the twenty first Annual 
Exhibition of the Physical and Optical Societies is to 
be held on Jan 6 8 at the Imperial College of Scienoe, 
Imperial Institute Road, South Kensington, it will 
be open in the afternoon from 3pm to 6 p m , and 
in the evening from 7pm to 10 p M To mark the 
coming of age of the Exhibition, it will be opened 
formally by Sir Arthur Eddington, on Jan 6 at 
2 SO P M Two discourses, with experiments, will be 
given at 8 F M on Jan 7 and 8 Mr E Lancaster 
Jones, ‘ Searching for Minerals with Scientific In 
struments , and Sir Gilbert Walker, Physics of 
Sport Members of learned societies can obtain 
tickets of admission from their secretaries, others 
may obtain tickets on application to the Secretary, 
the Physical and Optical Societies, 1 Lowther Gardena, 
Exhibition Road, London, S W 7 No tickets are 
required for Jan 8 

Dr T A Stbphknson senior lecturer m the 
Department of Zoology at University College, London, 
has been appointed professor of zoology m the 
University of Cape Town in succession to Prof 
L T Hogben Prof Stephenson leceived his eduba 
tion in zoology and allied subjects at the University | 
College of Wales Aberystwyth where he was after 
wards demonstrator in zoology for about three years 
His earlier research work was on the morphology and 
ecology of the sea anemones and more recently he 
has studied the ecology of corals and coral reefs , m 
1023 he made an investigation of the Guernsey Halxotxa 
fishery In 1028-20 he was in charge of the shore 
work of the Great Barrier Reef Expedition Prof 
Stephenson is the author of various publications 
dealing, among” other subjects, with the Aotuuana of 
the world and British orchids, but his principal item 
is Vol 1 of a monograph on the British sea anemones, 
which is one of the Ray Society publications 

The annual meeting of the American Association 
for the Advancement of Scienoe will be held at 
Cleveland on Deo 29-Jan 3 Thu will be the fourth 
occasion on which the Association has met at 
Cleveland The address of the retiring president, 
Dr Robert A Millikan, director of the Norman 
Bridge Laboratory of Physios and chairman of the 
executive council of the California Institute of 
Technology, will be delivered on Deo 20 Dr Edwin 
B Wilson, professor of vital st«tuti08 in the School 
of Public Health, Harvard University, will deliver 
the Gibbs lecture (under the auspices of the Amoam 
tion and the American Mathematical Society) on the 
afternoon of Deo 30, and Dr C E K Mees, of the 
Eastman Kodak Company, will give the Sigma Xi 
lecture on the same evening General lectures have 
been arranged for every afternoon and evening of the 
meeting, and a scienoe exhibition will also be open 
It is also announced in Seooaoo that the first of the 
new senes of summer meetings of the American As 
sooiation for the Advancement of Scienoe will be held 
at Pa—dans, California, on June 18 20, 1931, at the 
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California Institute of Technology, the Huntington 
Library and Art Gallery, and the Mount Wilson 
Observatory 

Ox Nov 10, the University of Colorado oelebrated 
the twenty fifth anniversary of the theory of rela¬ 
tivity , it was on Sept 26. 1905, that Einstein's first 
paper on relativity, entitled 11 Zur Elektrodynamik 
Bewegter Kfliper”, appeared m the Annalen dor 
Phyotk A banquet was given in the Manorial Union 
Building, after which addresses were given by van 
ous members of the faculty Dean O C Lester, of the 
Graduate School, spoke on "The Changed Outlook 
on Phynoal Theories *, Dr V P Lubovioh, assistant 
professor of physio*, spoke on “ Does the Inertia of a 
Body depend upon its Energy Content t ”, Dr 
Walter B Veaxae, of the Department of Philosophy, 
discussed " Relativity and Philosophy ’, and Dr 
Frank E E Germann, professor of chemistry, spoke on 

Chemistry and Relativity " A painting of Dr 
Einstein by Miss Virginia True, of the Art Depart 
ment, was also unveiled 

The Augustus and Alio© Waller Memorial Research 
Fund is held in trust by the Council of the London 
(R F H ) School of Medicine for Women, but is not 
restricted to members of that institution A per 
manent income of about £100 a year is provided for 
the primary purpose of making grants, usually of small 
sums, for the purchase of research apparatus Twenty 
nine grants representing a total sum of £640 have been 
made, varying in amount from £3 to £48, the average 
grant being £18 The grants have been given for 
research work in physiology, physios, chemistry, 
anatomy, pharmacology, and pathology It is felt that 
the Fund is fulfilling its purpose as a memorial to Dr 
and Mm Waller, who themselves devoted their lives to 
research The sum of £105, with accrued interest, sub¬ 
scribed for a memorial at St Mary’s Hospital, will be 
used to help equip one of the phymologioal laboratories 
in the new school to be known as the “ Waller Memorial 
Laboratory ” It is expected that the laboratories 
will be completed m about eighteen months’ fame ' 

Thr report of the Irish Radium Committee for 
1929 has been published by the Royal Dublin Society 
(Sot Proe Soy Dub Soc , vol 19, [separate issue] 
No 42) The large quantity of 14,780 miUiounes 
of radon was issued during the year Reports from 
several surgeons are included, and some surprisingly 
good results are recorded in some oases of oaaoar of 
the breast, lip, and skin, and in one of pelvio sarcoma, 
though it has to be admitted that there are numerous 
failures In some of the latter, nevertheless, the 
patient’s oondition for the time being is often much 
benefited 

Thx firat number of a new penodioal, BvXhtm 
Mitiorologvjuo do VOboeroatow* MMonlogyquo do 
Booyrad, dated 1938, h— reoently been reoeived. Its 
contents, however, oonsist of the daily observations of 
the venous meteorological elements at 3 hours on each 
day at numerous stations m Serbia during the half 
year July-Deoembsr 1905 The BvBotm is a sequel 
to two former publications, one—the monthly bulletin 
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of the Belgrade Observatory which was published for 
the period 1902->Tune 1908, and the other a separate 
publication giving data from 1904-June 1905. The 
Observatory archives contain data, for the most part 
not reduced, for the whole period 1888 1914. It ia 
hoped to publish those and later data m further issues 
of the Bulletin, so that m tweivo to fourteen years the 
whole material will be made available. Meteorologists 
in other countries will join in wishing that this modest 
hope may be fulfilled. 

Applications are invited for tho following apiioiiit- 
mente, on or before the dates mentioned.—An 
assistant master for mathematics and physics in the 
Smith Junior Nautical School. Cardiff Tho Director of 
Education, City Hall. Cardiff (Dee. 27). An assistant 
science teacher at tho Central Municipal Technical 
Sohooi, Liverpool—The Director of Education. 14 St. 
Thomas Street, Liverpool (Dec. 31). A male assistant 
under the Department of Scientific and Industrial 
Research for work in connexion with icsearch on 
fruit—The Secretary, Department of Scientific and 


Industrial Research, 18 Old Queen Street, West¬ 
minster, S.W.l (Dee. 31). A professor of patho¬ 
logy in tho University of Glasgow—Tho Secretary, 
The University Court, University, Glasgow, W.2 
(Jan. 7). A graduate woman teacher for arithmetic 
and geometry at the Bloomsbury Trade School, 
Queen Square, W.C.l—The Education Officer (T.l), 
County Hall, K.E.l (Jan. 9), A research assistant 
in plant breeding at University College, Dublin— 
The Secretary, University College, Dublin (Jan. 15). 
A mechanic and laboratmy assistant in the physics 
laboratory and workshop of the University of Cape 
Town—The Registrar, The Univorsity of C'ajie Town, 
P.O Box 894, Cajie Town. South Africa (Jan. 20). 
A professor in mathematics in tho University of 
Dacca, East Bengal' Tho Registrar, University of 
Dacia, East Bengal, India (Feb. 7). A professor 
of economics and ]>olitical science at the University 
College of Wales, Abeiystwyth - The Financial Secre¬ 
tary, University College of Wales, Aberystwyth (Feb. 
14). A principal of the Dundee School of Economics 
and Commerce The Town Clerk. Dundee 


Our Astronomical Column. 


A Solar Eruption on Nov. * 5 .—At the meeting of 
tho Royal Astronomical Hocioty on Doc. 12, observa¬ 
tions were described of a solar eruption that was seen 
near tho centre of the sun’s disc on Nov. 23 with the 
Hpectroholioscope at Greenwich. Eruptive promin¬ 
ence* possessing velocities of 100 km /see. or greater 
have been often observed in hydrogen light at tho 
sun’* limbs with the spectroscopic by recording their 
linear displacements with tune. Similarly they are 
recorded in Hpectrohehograms m hydrogen or calcium 
light. The spectrohelioscope in addition enablos the 
observer to follow the changes of the prominences as 
they are carried by the sun s rotation across the disc 
as absorption markings. A simple device for pro- 

f ing the wave-length of the light enter¬ 
ics the observer to locate and measure 
tho line of sight component of tho radial velocity out- 
wards or inwards from the sun with which the absorp¬ 
tion marking may be moving. 

The phenomena observed on Nov. 26 evidently 
represented the end-on view of an eruptive prominence 
blown out of tho sun’s chromosphere with a maximum 
observed velocity of 460 km./sec. Forty-five minutes 
before the eruption, an apparently stable dark mark¬ 
ing was visible; at 10» 34® G.M.T. the velocity rose 
within a few minutes from 40 km./sec. to about 
400 km./seo. At ll k cloud stopped the observations, 
but the eruption was then declining, and part of the 
gaseous structure was descending at about 100 km./sec. 
Contemporary with the appearance of those rapidly 
moving masses of hydrogen gas, brilliant patches of 
hydrogen with little or no radial velocity made their 
appearance. It may be added that the phenomena 
deaoribed could have been photographod with a gpeotro- 
hehograph had the second or selecting slit been set at 
appropriate distances from the Ha, o t Hot K lines of 
the solar spectrum ao as to allow for the Doppler dis¬ 
placements equivalent to the velocities observed. 

Autumn Fireballs,—Mr. W. F. Denning, 44 Egerton 
Road, Bristol, writes as follows: “ Several large fire¬ 
balls or meteors have been observed during the last 
two months, and further observations of the following 
would be welcomed: 
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Oct. 24, 8 24: Brilhant meteor, fell perpendicu¬ 
larly down in southern sky, seen at Bristol. 

Nov. 10, 9 48 p.m. : Estimated four time* as bright 
a* Jupiter ; path, 185“ +85° to 135° +35° , duration 
5 sec.; seen from Nuneaton, Warwick 

Nov. 10,2.30 a.k : Splendid meteor, gave a brilliant 
flash and left a fiery streak for several minutes ; ap- 
jHsarod m the eastern sky and moved from north to 
east; fell at angle of 46°; Campbeltown, Scotland. 

Oct. 30,10.8 l*.M.: A fireball iiassed along parallel to 
the horiaon eastwards ; altitude low, first seen when 
slightly east of the moon and endured 8 to 10 seconds ; 
disappeared in the south - south - east; observed by 
several people from Edinburgh and described m tho 
Scotsman. 

Nov. 27, 110 P.M : Reported by observers in Corn¬ 
wall and Devonshire , it lit up the wholo countryside. 
As scon at Lostwithiel, it mo veil from north-west to 
Bout li-east and ended near Orion; a* viewed from 
St Agnoe, it allot almost perpendieularlv down the 
southern sky and traversal the region of Perseus or 
bonier of Aries and Taurus and vanished near Orion.” 1 

Stellar Absorption Band nest * 4300 .—Recent work 
by Dr. A. V. Douglas, described in the Monthly 
Notice » of the Royal Astronomical Society for October 
1030, throws some light cm the discussion concerning 
the origiu of this baud. Previous work by Elvey and 
Zug showai that in the ease of the Yerkes spectro¬ 
grams its preeenoo m stellar n[>ectrn could be accounted 
for by absorption m the optioal system. Shapley, 
also, has withdrawn his earlier identification of 
cyanogen as the origin in early typo stars. Miss 
Douglas, by means of experiments similar to Elvey’s, 
has been unable to trace any selective absorption 
in the optioal tram of the Ottawa 16-inch refractor $ 
whereas, in the case of three cephsid variables ex- 
amined by her, the absorption band is not only 
strong but also oxhibits periodic variations in in¬ 
tensity in phase with similar variations of enhanced 
lines, The stellar origin (most probably cyanogen) 
is thus strongly supported. No mention is made of 
early type spectra, and the origin in such cases is still 
not definitely settled. 
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Research Items. 


Megalithic Structure* In Ceylon —In the ooume of 
hi* arohjeological summery m the Ceylon Journal of 
Science, vol 2, pt 1, Mr A M Hocart report* the 
ex is ten oe of a dolmen at Padiyagampola, near Ram 
bukkana, the only one of its class that has so far been 
discovered in Ceylon It was brought to the notice of 
the Archeological Department by Mr 1 Lewis, of 
Kandy, and is situated on the foothills of the central 
mountain range of the island It is constructed of 
three upright slabs with a covering stone placed 
horizontally on them The two long upright slabs 
measure roughly 12 ft by 15$ ft each , the upright 
stone at the north end measures 3$ ft by 5$ ft The 
covering stone, irregular in shape and measuring 
17 ft by IS ft, is m a somewhat slanting position 
and has cracked The thickness of the slabs is about 
IB inches The room measures internally 11 ft by 
6$ ft and the height from the present ground level to 
the covering stone is 6 ft Ihe southern side is open 
and there is a passage on the north side also The 
stones bear no marks of chiselling, except on the 
western side but this is probably not an original 
feature Tnlithons still survive in Ceylon, where they 
are called gonatu A Sinhalese statement says that 

when pregnant women die, they are reborn as bodxrx 
birds Oonatv are made to liberate them from this 
Wayfarers place on top the loads that they carry 
either on their heads or shoulders, and sit by and rest 
By that grace the women who are bom as bodin birds 
are liberated from that, and are born in a better world 
It is interesting to compare with this the fact that the 
great tnlithon of Tongatabu is known in Tongan as the 

Burden of Mam 

Pueblo Ruins in Colorado —The excavation in 1928 
of early Pueblo rums belonging to the period known 
as Pueblo I, in tho Piedra River district of south 
western Colorado, is described by Mr Frank H H 
Roberts, jun , m Bull 90 of the Bureau of American 
Ethnology The Piedra River is one of two cultural 
sub centres in the Bern Juan Basin—one of the more 
important minor districts of Pueblo culture—the other 
being Artec The latter, however, towards its final 
period come under the domination of the Mesa Verde 
peoples The Piedra River district was virtually un 
known to archaeologist* before 1921 Early excava 
tiona up to 1923 and surveys m later years did little 
more than show the great importance of the district as 
an archaeological site Rums and sites extend along 
both banks of the nver for a distanoe of more than 
15 miles Three types of houses wero found, but while 
the first is thought to show a late Basket Maker 
influence, the two later illustrate definite pueblo forms 
of the early penod The outstanding constructional 
development of the penod was that of the rectangular 
perpendicular walled budding which made possible the 
joining of single roomed house* into a communal 
dwelling of many contiguous rooms, one of the typical 
feature* of the true pueblo complex Ruins of only 
two of the ceremonial Invaa were uncovered—an un 
usually small number of specialised oeremomal rooms 
for so large a number of house group unit* Thu u 
taken to suggest that this feature of pueblo culture was 
still in a developmental stage The pottery also shows 
that that industry was in a transition stage Among 
the most significant new features are the banding on 
the necks of the vessels, the shift from banded to ooil 
ware, the use of a slip, and the elaboration of pamted 
deooration Bone and stone implements were not 
abundant, and consist of a few general forms Burials 
were m the contracted position and aooompanted by 
mortuary offerings of pottery 
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Insect Control by Aeroplane —Circular 128 (issued 
August 1930) of the United States Department of 
Agriculture describes the relative values of dusting the 
blueberry crop, when infected by larvse of the fly 
Rhagoletu pomonella, by aeroplane and by ground 
machines The authors, Messrs F U Lathrop and 
C B Nickels, state that trials earned out in the State 
of Marne indicate that oaloinm arsenate u effective as 
a dust m controlling this insect Under favourable 
conditions when this material is discharged from an 
aeroplane flying at a height of about 25 feet, at a speed 
of 00 miles per hour, the results are as effective as 
when it is delivered on the crop by ground machines 
In the case of this particular insect pest, however, the 
balance was rather m favour of the latter method 
The general topography and the usual atmospheric 
conditions were against the use of the aeroplane 
Heavy fogs during early morning, at the time when 
the aeroplane could be most favourably used, reduoed 
the length of period available, and it was doubtful 
whether enhanced speed compensated for the shortness 
of the tune when the aeroplane could be employed 

Parasite* of tbs Pine shoot Moth —In the Bulletin 
of Entomological Research, vol 21, October 1930, 
pp 387 412, Dr W H Thorpe describes the results of 
a preliminary study of the parasites of the pme shoot 
moth (Rhyacionia buoltana) The investigation was 
undertaken at the request of the Do mini on Entomo 
logist of Canada where the experiment of attempting 
to control that inBoct by biological methods is being 
undertaken Although the moth is by no means kept 
under complete control by parasites m Europe, it was 
considered possible that the introduction of certain of 
the more important of these enemies, free from their 
natural hyperparasites might result m checking the 
spread of that pest m Canada The investigations 
were earned out at the Faraham House Laboratory of 
the Imperial Institute of Entomology on material 
obtained from Norfolk Suffolk, and the New Forest 
It appears that twenty eight species of primary and 
secondary parasites affect the insect in question, of 
which the dominant or ‘ key ’ forms appear to be the 
Bracomd Orgilue obacurator and the two Ophiomnes, 
Cremaetue interrupter and Omorgue mutabHie Con 
Bignments of these species have been transmitted to 
Canada where the first two mentioned have become 
established and have been able to pass the severe 
winter successfully A brief account is given of the 
salient features in the biology of each species, and the 
chief diagnostic characters of the adult* are described 
along with those of the mature larvn The practical 
outcome of the experiment will be watched with 
interest but some years must elapse before any 
definite results are forthcoming 

Trematodes of th* Dry Tortuga* —Mr O R McCoy 
has oontinued his investigations into the life histones 
of marine trematode* (Year Book No 28, Carnegie 
Institution of Washington, p 290) Special attention 
was given to the behaviour of oertam eercarue and 
some interesting experiments ware earned out 
Three new monostome oeroarue with large, more or 
lees highly pigmented tails and pigmented eye spots, 
all infesting the gastropod Genthwm litteratum, were 
studied 111 * fun grown active larva of eaoh species 
are strongly photo positive, and m one speoies the 
oercarue aggregated m masses, the individuals of 
which moved together a* a unit The posterior half of 
the tad tapers suddenly to form a sticky ribbon and 
the tails become tangled together, the head sods of the 
animals projecting outwards It is suggested that 
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mob aggregation* occur naturally in the branchial 
chamber of the molhuk On p 295, Mr H M Miller 
•fid Mr O R MoCoy describe their experiments on 
the behaviour of Osroana Hondenns in relation to ita 
intermediate hoeta This larva is also photo positive, 
and swims towards the light if any shadow fall upon 
it, the habit apparently influencing considerably any 
experiments Several specie* of small fishee known as 
‘grunts ’ (Hoemulcn spp ) were successfully infected, 
the trematodee encysting under the scales and m the 

Parypbantidae of New Zealand —The larger New 
Zealand land snails belonging to the genera Pary 
phanta Woxnuta (n gen ) and Rhytxda have now been 
recorded and described m full detail by A W B 
Powell (Reo Auckland Inst and Mus , vol 1) How 
the distribution of the species is governed by present 
physical features and what their hypothetical ancestry 
and development may have been are also discussed 
Rhytxda and its close allies have a far wider range than 
Paryphanta and consequently a probably greater 
antiquity and more ancient dispersal Paryphanta 
doubtless originated from Rhytxda like stock within 
the New Zealand faunal area and achieved its greatest 
distribution during the great land extensions of the 
Lower Cretaceous, reaching Tasmania and Viotona, 
Australia The single new species described Pary 
panto superha is the largest of the genus and mdeed 
of the group under discussion so that it has hitherto 
escaped discovery is somewhat remarkable 

The Crab Genus Aetata —Mr Lee Boone makes 
some interesting remarks on these crabs belonging 
to the Pilumnidae, m a paper entitled Notes on the 
West Indian Crabs of the Genus Aetna (Bulletin of 
the American Museum of Natural History vol 61 
art 3, 1930) Ho believes that Aetata bxfrons 

Rathbun is merely the young of Aetata settgera but 
as Miss Rathbun, m her recent woik on Lhe Can 
eroid Crabs of America , amongst the material ex 
amined records an ovigorous female of A bxfrons this 
seems somewhat doubtful The species of Aetata 
are all very hairy and live m cavities of corals and 
sponges Always sluggish in their movements they 
are easily overlooked ior the first time detailed 
colour notes are given of a specimon of Actcea aemvtha 
and of the West Indian representative of A rufo 
punctata nodosa 

Respiratory Products and Plant Regeneration — 
K Kakeeita in the Japanese Journal of Botany, vol 
6 No 2, 1930, advanoee the view that the regenera 
tive activity of the leaf of BryophyUum calycxnum 
may be stimulated by tho accumulation of the pro 
ducts of intramolecular respiration within the leaf 
tissues This view is suggested as tho result of expen 
moits, m which the leaf, still attached to the plant, 
was caused to produce buds and roots by placing 
the whole plant m a warm bath, or m an atmo 
sphere of hydrogen Injection of substances regarded 
as likely produets of such intramolecular respiration 
especially ethyl aloohol, is also said to have produced 
regenerative activities Evidence is supplied that 
acetaldehyde and aloohol accumulate in the plant as 
the result Of the warm bath treatment or as the result 
of surrounding the plant with hydrogen More acet 
aldehyde ana aloohol were also found in isolated 
than in attached leaves, so it is suggested that re 
generation, as the result of isolation, is also the result 
of intramolecular respiration in the leaf tissues 

Root Stock Influence —In the esse of British fruit 
trees, every orchard is filled with worked trees, m 
which a desirable seion is grafted upon a root eyetem. 
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derived either from another seedling or a vegetatively 
propagated ‘ done ’ which roots relatively readily 
Of recent years the East Mailing Experiment Station 
has emphasised the possibility that propagating a 
scion ‘ done upon a suitable root stock ‘ done * 
might go far to standardise growth and yields m 
orchard practice An examination of stock soion 
relationships therefore, by the Director of the East 
Mailing Experiment Station Mr R G Hatton, m 
the Masters Memorial Lectures, published m the 
Journal at the Royal Horticultural Society for Sep 
tember, may be expected to summarise the results 
of experimental work in this interesting held, and the 
reader will not be disappointed Some Amenoan 
workers are more inclined to stress tho influence of 
the common scion m impressing uniformity upon the 
variable seedling material used as source of roots in 
American practice, and Mr Hatton points out that 
this may be the result of the different method of work 
ing m the two countries Much Amenoan material 
is bench grafted ’ upon root pieces, whilst English 
unions are made by budding or grafting upon the 
stem of the stock above ground level Mr Hatton 
supplies evidenoe of root stock influence upon soion 
yield vigour and habit of growth under the English 
method of working He also examines the possibility 
that this influence may be m pent due to the stem 
piece of the stook left above its root system, and finds 
some evidenoe, in double worked trees that the inter 
mediate piece of stem may influence the character of 
the soion above Thu argument, if oapable of ex 
tension would seem likely to give away tne case If, 
as u argued, five or six feet of the stem of a vegeta 
tively propagated intermediate can largely produce 
uniformity, even when the intermediate is worked on 
seedling stocks, then the conclusion would seem to 
be that the same uniformity might be expected if 
the stem pieoe belonged to the scion A very useful 
bibliogiaphy is appended 

Bathymetry of the Oceans —In the Hydrographic 
Renew for November, Lieut Com H Benoker has a 
paper on the bathymetry of the ooeana in which he 
discusses the material available for detailed oharts 
The most valuable part of the paper, however, lies 
m tho appendioes The first of these is a chrono 
logs al list of the important vessels from 1800 onwards 
which have contributed to deep sea knowledge 
The dates of foundation of various oceanographic 
and other institutes are also noted Following 
this list u a catalogue of ocean deeps as known up 
to the present These are listed under oceans, 
with the latitude and longitude of the greatest depth 
Each is given the generally aecepted name There 
is also a list of important shoals of all oceans un 
connected with continental land masses or islands 
These lists ate not complete in all details but are 
published in the hope that any inaccuracies or 
omissions will bo noted and a communication sent to 
the International Hydrographio Bureau at Monaco 

Earthquakes at Ito (Japan) —The remarkable senes 
of slight earthquakes, 3684 in number from Feb IS 
to April 11, at Ito, on the west ooast of Saganu Bay, 
are described in a previous note (Natubm, Aug 30, 
p 326) While the earthquakes were oocumng 
almost moessantly, a new senes of precise levellings 
was earned across the distnet Comparing the 
measurements with those made in 1924, it appears 
that, dose to Ito, a tract of ooast 12 miles long has 
risen, by so much as 3 ft 2 in at a point two miles 
south of Ito, while at either end of the tract there 
has been a slight subsidence, of 4 in to the north 
and 10 m to the south (Earthq Ret Inti Bull , vol 8, 
pp 375 376 , 1930) 
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Non-metslhc Ore Deposits of Russia —An imjxjrt 
ant work on this subject has been published—under 
the editorship of I 1 Ginsburg, S V Konstantinoff, 
I D Kourbatoff, V A Unkovsky, A E Fersmann 
and D T Shoherbakoff—by the At ademy of Scienoe of 
USSR (Leningrad, 1926-29 4 volumes, in Russian) 
Altogether there are seventy five oi iginal articles, each 
dealing with compounds of an dement or a gioup of 
elements, written by a specialist m a given subjwt 
Each article contains the following features a general 
description of the mineral and the ore, togethei with 
its chemical anil physical properties, occurrence m 
USSR and elsewhere, mining and working of the 
material, t©clinical applications, world markets and 
prices, and also a special part devoted to a detailed 
• leserrption of Russian ot currencee A comprehensive 
list ot the literature, both Russian and foieign, is in 
eluded with each article Indexes and table of con 
tents are included in every volume 1 his important 
publication can bo recommended as an authontativo 
source of information to all intciested in Russian 
tnmeial wealth and industry 

The Michelaon-Morlejr Experiment —A repetition of 
the experiment of Michelson and Morley on ether drift 
has been earned out by Q Joos at Jena, and m described 
in a recent paper (p 386) in tho current \ olume of the 
Annalen dtr Physik Several novel features have been 
introduced in the mechanical and optical arrangements 
The flame foi the support of the mirrors was built of 
quartz slabs (made by Schott) the light-path being 
21 metres Transmission of vibrations was avoidod, 
not, as has often been done previously, by floating in 
mercury, but by hanging the interferometer on a great 
number of springs, oscillations of the suspended system 
being damped by hairs 1 he fruige* were ret ordod by 
photography and measured up m a mirrophotometer, 
the final result being that any effect due to an ether 
wmd was less than 1/1000 of a fringe, or that the ethoi 
wind is less than 1 6 kilometre per second 

Measuring an A C Voltage by balancing against a D C 
Voltage —In the Journal of Scientific Instruments for 
December, S Whitehead and D Barham give an 
account of very mteiesting oxpenments showing how 
an a c voltage may be measured by means of a quad 
rant electrometer and a dr potentiometer Tho 
method used is a null method and was originally 
described by J Swinburne many years ago Theory 
shows that the result found is independent of frequency 
and wave form The experiments show that this is 
true at ordinary frequencies, the maximum inaccuracy 
being of the order of 1 in 6000 The authors point out 
minor defects of the method, mainly due to the contact 
difference of potential and the time taken for the pre 
hnrunary adjustment The range of the voltage that 
can be measured is also limited Probably, however, 
if the electrometer were specially designed, these dis 
advantages could be got nd of and the sensitivity of 
the instrument greatly increased 

Lightning —The lecture whioh Dr O C Simpson 
gave to the Junior Scientific Club of Oxford University 
on Thunder and Lightning ” (Oxford Vincent 
Printing Works) is a very helpful contribution to our 
knowledge of a pQflnomenon which has been oloeely 
studied from the earliest ages Naturally, there have 
been a very large number of theories advanced to 
explain the effects produced, but only two, namely, 
Wilson's, based on eloctnoal induction, and Simpson s, 
baaed on the breaking up of raindrops, are mentioned 
When the electric stress breaks down the air at any 
point, the rent made is at first very local, but once 
made, it rapidly extends m the form of a narrow 
channel The most important characteristic of the 
rent si that it can only extend in the direction away 
No 31 #0, Vol 126] 


from the seat of the positive electricity As the 
ohannel extends, it tends to branch, and each branch 
becomes a new rent Thus when we see a lightning 
discharge, we can tell from the branching whioh way 
it has extended and where the positive electricity l* 
situated The rate at which tne lightning channel 
grows is usually very great Laboratory experiments 
Hoorn to mdteate that it could be as fast as a tenth of 
the velocity of light On the other hand, we know 
that m certain circumstances the channel can grow 
relatively slowly The light associated with a lightning 
flash is due to tho recombination of electrons and ions 
within the ionised channel The first discharge which 
ojjens the channel leaves the air within it very highly 
ionised and an eleotncal current oan pass along it 
Hence it remains ionised for an appreciable tune after 
the visible discharge has oeased Dr Simpson 
showed very interesting photographs of various ab 
noimal tyjxw of lightning flash He also described 
two recent occurrences of ball bghtning which Ulus 
trate its chief features He confesses, however, that 
he does not yet see even tho beginning of an explana 
tion of it 

Condensation of Electrons on Metals —Tho amount 
of heat liberated when an electron of zero kinetic 
eneigy is absorbed by a metal fiom the gas phase, a 
quantity of importance in connexion with the theoiy 
of electric discharges through gases, was determined 
several years ago by Prof K T Compton and C C van 
VoorhiB from an ingenious combination of micro 
calorimetry with Langmuirs method for w>ing ox 
plonng electrodes More comploto leeults from 
similar measurements, which are given m the first 
November number of the Physical Review, now 
establish definitely that the ionised gas from which 
the electrons are drawn has a speoiflo effect on tho 
properties of the metal surface Dor platinum, for 
example, the heat of condensation of an oloctron is 
equivalent to 6 21 volts in the preeenoe of nitrogen 
and to 4 39 volts in the prosente of helium, and, 
moreover, contact potential differences between tho 
exploring electrode and another of presumably con 
stant properties change m general with time after tho 
exploring electrode has been cleaned electrically w 
situ It is suggested that the effect of at least tho 
inert gases is due to their positive ions , theee possess 
the same number of electrons as halogens, and might 
thus be expected to be chemically active hhe 
permanence of any compounds formed on the metal 
surface is nevertheless small, since in the discharges 
studiod it would only be necessary for each incoming 
positive ion to roinaui on the surface for one thousandth 
of a second to keep ten per cent of its surface covered 
This research provides a good illustration of tho 
accuracy which can now be attained m problems oon 
nocted with the electric discharge in gases, the emu 
in the heats of condensation being believed to be well 
within one per cent 

Nickel as « Hydrogenation Cataljrst —Although a 
veiy large amount of work has been done on the use of 
nickel as a catalyst for the hydrogenation of organic 
compounds, systematic investigations begun by 
Adkins and Cramer, the first instalment of which 
appears m the November number of the Journal of 
the American Chemical Society, will provide much 
more detailed and useful information In many cases 
than is now available The paper describes m a 
tabular form tho results of experiments made with 
forty five organic compounds with which satisfactory 
reductions were obtained The apparatus permits of 
the study of the selective reduction of one of two 
reduoible substances through the control of the tem¬ 
perature or time interval of reduction 
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Transport of Nitrogen in the Plant. 


r |iHE general question of translocation m plants 
demands attention, not only because of its 
practical importance m horticulture, but perhaps 


l more so because of its intensely controversial 

_.ore Recent work on the translocation of oarbo 

hydrates in the cotton plant, by T 6 Mason and 
E J Maskell, has already been reviewed in Natubx 
< 188, pp 138 135 , 1929) Maskell and Mason have 
extended their work to the translocation of nitrogen 
This work, which appears as Memoir 2, Senes B (1930), 
from the Cotton Research Station, Tnmdad, is as 
valuable a contribution to the literature of nitrogen 
metabolism as to that of translocation 

The experimental technique is very similar to that 
adopted in the work on carbohydrates , indeed, in 
many oases, the nitrogen analyses were made on 
samples which had already yielded some of the data 
in the earlier papers As before, the procedure 
mvolves venous ingenious combinations of ringing, 
partial nnging, defoliation, etc , and a rather extensive 
statistical analysis of analytical data obtained for the 
vanous nitrogenous fractions It is interesting to 
reflect that Malpighi ringed stems m the late seven 
teenth century, and at least so early as 1731 such 
practices as ringing, partial nnging, defoliation, etc , 
were the staple procedures in the attempt to elucidate 
the “ circulation or non circulation of the sap ’ 
btephen Hales m his Vegetable Statioks ” describes 
experiments in which the experimental detail seems 
startlingly modem However, in his preface he found 
it necessary to enlighten at length those of his readers 
‘ who complain that they do not understand the 
signification of those short Bigns or characters 
(+,-•*•=*) whioh are here made use of m many of 
the calculations, and which are usual in Algebra 
Whilst two hundred yew cannot be said to have 
produced very outstanding modifications in expen 
mental technique, beyond the adoption of modem 
analytical methods instead of fragmentary observations 
on growth leaf fall, oolour, etc , one can see a vast 
change m the method of interpreting results Maskell 
andMason make very full use of statistical methods, 
and apparently plaoe a greater oonfldenoe in their 
readers' mathematical comprehension 

Part 1 of the paper now before us, containing 
observations on the downward movement of nitrogen 
in the stem, consists of experiments designed to test 
the idea that the leaf is the principal seat of protein 
synthesis, and its greater claim than other organs for 
inorganic nitrogen rests on its ‘ transpiration pull 
Chibnall s contention that there are diurnal changes 
in nitrogen (total) content of the leaf is confirmed by 
Maskell and Mason for the cotton plant They find 
the nitrogen content higher by day than by night 
Though evidence for similar changes m the bark is 
not so conclusive, the tentative suggestion is made 
that the leaf changes lead to similar concentration 
changes m the bark which lag somewhat behind those 
of the leaf The effects of ringing on nitrogen move 
rants are interesting relative to Curtis’s suggestion 
that nitrogen (organic and inorganic) moves not m 
the xylem but in the phloem Maskell and Mason 
oomplete their experiment 24 hours after ringing 
They find that the nitrogen content of the leaf 
samples (8 leaves from near the apex of each of 10 
plants) from ringed and normal unrmged groups 
show normal diurnal obangee and are practioafly 
identical It is concluded that ringing has not 
interrupted nitrate movement, which is therefore in 
the wood 

This view, however, assumes that a redistribution 
of nitrogen between the leaves above the rjng may 


be neglected It ib worthy of note that the sampled 
region is that most vigorously growing, and the 
possibility remains that it lias drawn nitrogen, via 
the bark, from the lower leaves above the ring This 
would be more possible in a short time experiment 
like the one described Sampling of the entire loaf 
and stem above the ring dearly offers (in the cotton 
plant) considerable mechanical diffit ulties The wood 
and bark of the ringed plants above the nng (seven 
inches sampled) show a significant increase in total 
nitrogen content, and similar samples below show a 
decrease This is m harmony with the view that 
ringing prevents downward movement m the stem, 
though not that from leaf to bark It doee not 
necessarily indicate that there has been an upward 
movement of inorganic nitrogen in-the wood past the 
nng Curtis previously claimed (Amer Tour Bot , 
1023) that leaves of ringed twigs of lilac, privet, eto , 
increased in nitrogen content much lees than corre 
sponding ones of unnnged plants Maskell and Mason 
reinterpret one of Curtis's experiments to support 
the view that leaves above a ring import nitrate 
via the wood and export organic nitrogen via the 
bark However, in the absence of data that an actual 
increase of total nitrogen had occurred above the ring, 
suoh an interpretation is inconclusive Since it is 
known that transfer of nitrogen from one lateral 
branch to another does not readily take place (Auditor 
Agne Expt htat, Umv of Maryland, Bull 257,1923), 
it is improbable that the twigs in question imported 
organic nitrogen from the rest of tho plant 

The possibility remains, therefore, that the nitrogen 
entering the defoliated region of stem above a ring 
came from the young, active leaves above it (4 pairs), 
whilst that entering a s imil ar region below a nng 
came only from the basal leaves on that same twig 
(probably not more than 4 or 5 pairs), which were older, 
less active in protein synthesis (August), and m com 
petition with younger leaves on other shoots for the 
nitrate application to the sod Hence the seeming 
inconsistency referred to by Maskell and Mason, that 
four pairs of leaves above a nng supply to a defoliated 
region of stem 70 per oent as much nitrogen as the 
rest of the plant to a similar region below a nng, may 
be more apparent than real In view of their repeti 
tion of the criticism that Curtis a results were due to 
transpiration effects caused by blocking of the xylem, 
one is reminded of the claim (Ann Bot, 1925) that 
oomplete cutting of the xylem leaving the phloem 
intact, has a smaller effect on upward translocation 
than the reverse procedure In another connexion 
Mason and Maskell have suggested, whilst admitting 
the significance of some of these results, the contra 
diotory view that the superiority of the out xylem 
group may be due to a few xylem elements regenerated 
in six days on the inner bark, whilst the inferiority of 
the out phloem group may be due to plugging of the 
xylem Surely if a few regenerated xylem dements 
are adequate, the xylem of the out phloem group 
would have to be plugged to an mooaoMvable degree 
All this indicates the difficulty of interpreting the 
apparently simple ringing experiments Many will 
regard the upward path of inorganic nutrients as still 
open to question If Maskell and Mason are right in 
their contention that inorganic nitrogen moves with 
the transpiration stream, one is left with the ounous 
situation that one simple solute (oane sugar) moves 
upward and downward in the phloem and another 
(morgamo nitrate) moves apparently with the water 
Experiments on downward movement of nitrogen m 
the bark >nth a restricted channel of transport show 
that the rate per unit area increases as the available 
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area decreases Aa suggested in the oase of sugars, 
this is suggestive of a movement analogous to diffusion 
Part 2 of Means Maskell and Mason's paper oonsists 
of observations on oonoentration gradients m relation 
to nitrogen movement The previous work on sugar 
movement m the bark by the same authors showed 
that it was always from a region of high to one of 
low oonoentration No suoh relation oould be found 
for downward movement of nitrogen in the bark, 
which proceeds against a well defined negative gradient 
of total and crystalloid nitrogen AD attempts to 
distinguish between mobile and storage forms by 
fractionation of the total nitrogen fail to reveal a well 
defined positive gradient of any nitrogen fraction in 
the direction of movement, unless this be the rather 
elusive residual or unfractionated nitrogen Sub 
division of the bark into inner and outer rones dis 
proved the possibility that positive and negative 
gradients in the different regions mask each other 
Part 3 of the paper under notice oonsists of an 
attack on the problem of movement in relation to 
concentration gradients by determining the change 
m existing nitrogen gradients caused by stoppage 
and reversal of nitrogen movement The desired 
conditions were obtained by suitable combinations 


of ringing and defoliation Unlike the situation m 
the oase of the sugars, sero nitrogen movement is 
associated not with sero gradient but with a well 
defined negative gradient of protem and crystalloid 
nitrogen When downward movement of nitrogen is 
still proceeding, the negative gradient of total and 
crystalloid nitrogen is smaller than when movement 
has cessed that is the change from sero move 
ment to downward movement is associated with 
the production of a positive gradient superimposed 
upon the existing negative gradient lhis super 
imposed gradient is termed the dynamic gradient. 
An algebraical method of estimating the dynamic 
gradient, assuming a relatively oonstant storage 
gradient is described It is estimated that the degree 
of acceleration over diffusion previously found for 
Bugars would sufhoe to aocount for the actual nitrogen 
movement with the observed concentration gradients 
(dynamic) of total nitrogen, protem nitrogen, and 
amino acid nitrogen The localisation of the dynamic 
gradient largely in the inner bark suggests its assoeia 
tion with the sieve tubes It appears that the accelerat 
ing mechanism presumably associated with the sieve 
tubes acts impartially on sugar and nitrogen com 
pounds ICS 


Influence of Steam on the Combustion of Carbonic Oxide. 


PROF W A BONE who delivered the third 
A Livemdge Lecture before the Chemical Society 
on Dec 11, chose for his subject Fifty Years Expert 
mental Research upon the Influence of Steam on 
the Combustion of Carbonic Oxide (1880-1030) 
Commencing with the late Prof H B Dixon s 
abandonment of classics for science in 1870 Prof 
Bone referred to his repetition of Bunsen s work and 
his observation (communicated to the British Assoeia 
turn at Swansea in 1880) that a mixture of carbon 
monoxide and oxygen, if dried at the ordinary 
pressure over phosphorus pentoxide, becomes non 
explosive when sparked in the usual way Examine 
tion of the effect of various third substanoes led 
him to adopt the view that the action of moisture 
is chemical and duo to the hydrogen contained in it, 
the pure, dry reactants being mutually inert More 
over, the speed of flame propagation had a minimum 
value in the dried mixture and a maximum value in 
thepreaenoe of nearly 6 per cent of moisture 

The investigation was extended m 1884 by Prof H 
B Baker, who showed that, m dry oxygen carbon 
burns essentially to carbon monoxide Prof Bone 
explained the precautions ne ocssnr y m such expen 
monte, and mentioned Morley s work in 1887 and 
1904 , long contact of a gas with phosphorus pent 
oxide is unnecessary, but there is considerable diffl 
culty in drying the surface of the containing vessel 
Continuing lie referred to Traube s observations 
(1880) that the flame of dry carbon monoxide is ex 
tmguished by plunging it into dry air, and that when 
the carbon monoxide flame is directed on to ice, 
hydrogen peroxide may be detected, hence the scheme 
C0 + 0 0 + 0H, = C0, + H,0, 
was proposed MendeWeff, however, preferred the 
series 

CO + H,0 - CO, + H,, H,+ 0,=»H,0,, 

H,O, + 0O-CO,+ H,O, 

and Prof H E Armstrong regarded the oase as one 
of 1 reversed electrolysis ' Lothar Meyer m 1886 
showed that dry, non explosive ' carbon monoxide 
and oxygen could be caused to combine non explo 
sively by means of a powerful discharge, indicating 
that direct oxidation requires a higher temperature 
than uukraot Beketoff postulated the necessity 
for tMjMMnoe of oxygen atoms, whioh were pro 
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vided by steam more readily than by oxygen molecules 
themselves 

Dixon s experiments in 1886 showed that m the 
combustion of dry cyanogen with excess of oxygen 
carbon dioxide is always formed to completion the 
monoxide being produoed intermediately Smithells 
and Dent using the flame separator, found that the 
outer cone of the dry oyanogen flame will bum in 
air dried by sulphuric acid only if the cones ore not 
widely separated showing that the length of life of 
the carbon monoxide is a determining factor It was 
confirmed in 1896 by Dixon Strange and Graham 
that the carbon monoxide, freshly formed in a dry 
cyanogen explosion, will oombine directly with excess 
of oxygen m the rear of the flame front 

Dixon discounted the conclusions of Mendel6eff 
and of Beketoff by showing that a dry mixture of 
carbon monoxide and nitrous oxide does not oxplode 
when sparked and that dry mixtures of carbon 
monoxide and oxygen, whether exposed to X rays or 
mixed with ozone or chlorine dioxide, are equally 
insensitive In 1908 Girvan demonstrated that for a 
given sparking device a certain degree of desiooation is 
necessary to prevent explosion, while m 1914 Prof W 
M Thornton found that for given sparking conditions 
the igniting current for a given medium has a minimum 
value 

Bone and Weston (1920) Studied the minimum 
discharge necessary to ignite a mixture of two volumes 
of carbon monoxide and one volume of oxygen under 
different conditions of water content, and obtained 
a hyperboho curve Moreover, such a mixture, oom 
pletely dned in 200 days, would withstand moderate, 
but not heavy, discharges The influence of hydro 
gen on the carbon, monoxide flame had also been 
examined When much is added the characteristic 
appearance of the flame vanishes In the ordinary 
flame of carbon monoxide m oxygen direct and 
indirect oxidation proceed simultaneously, so called 
* steam lines ’ m the spectrum may be eliminated by 
increasing the pressure as well aa by drying A dry 
carbon monoxide-oxygen mixture whioh failed to 
remain in combustion was reigmted while a tension 
of 80,000 volts was maintained between two ring 
electrodes 30 cm apart in the tube The flame slowly 
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The Tercentenary of Cinchona 
in Medicine. 

a nation we are much lees molrned than some I 
of our Continental neighbours to oelebiate 
historical event* It u therefore somewhat surprising 
to find that the tercentenary of the introduction of 
cinchona bark into European medicine (see Natubf, 
Nov 29, p 860) is being commemorated in London 
Dr H S Wellcome, whose interest in everything that 
pertains to the history or the progress of medicine is 
well known, has arranged at the Wellcome Histonoal 
Medical Museum, 54 Wigmore Street, London, W 1, 
an extremely interesting exhibition of materials, 
manuscript*, and literature relating to this drug 
The Museum itself u noh in specimens of cinchona 
bark of histone interest, and possesses many rare 
documents and books on the subject, as well as pictures 
of personalities who havo achieved fame as explorers 
of the Peruvian cinchona forests, of whom Dr 
Wellcome is himself an example To this nucleus has 
been added for this occasion gifts and loans from 
governments learned societies, and institutions in 
various parts of the world with the result that never 
before has Buoh a collection of material for the study 
of emohona been gathered together The exhibition 
will oontmue open foi several weeks 

Among the items of general interest may be 
mentioned three of the original packages of cinchona 
bark brought from Peru by Rum and Pavon on their 
return from the expedition sent theie by Carlos III 
in 1777 These are shown by H M the King of Spain 
The Secretary of State for India has contributed five 
blue books and the volume of original correspondence 
in manuscript (1859-70) relating to 8u Clements 
Markham s expedition to Peru in connexion with the 
introduction of cinchona into India No less interesting 
are some of the Museum's own treasures for example, 
the original specimens of quinine and cinchonine 
isolated by Pelletier and Caventou m 1827, autograph 
letters of La Condamme and De Vrn, and the original 
1 permit ’ issued by the Peruvian Minister of Foreign 
Affairs to Sir Clements Markham to enable him to 
carry out work in the cinchona forests For the more 
technical visitor there are the extensive collections 
of botanical material lent by the Royal Botanical 
Gardens, Kew, Messrs Howard and Son*, Ltd , the 
Imperial Institute, and the Pharmaceutical Society 
of London Not least important is the malaria section 
of the Welloome Medical Museum at Endsleigh Court, 
which ha* been transferred en bloc to the exhibition 
The task of the visitor ha* been made easy by the 
excellent arrangement of the exhibit*, the clear 
numbering of the specimens, and the beautifully 
produced catalogue 

Not oontent with having produoed this tribute to 
the pioneer* who discovered and brought emohona 
into medical use, Dr Welloome arranged a senes 
of reoeption* at which addressee were given by 
authonties on the history and uses of the drug At 
the first of these, on Monday, Deo 8, which also served 
as an opening oeremony, the chair was appropriately 
taken by Cardinal Bourne and addressee were delivered 
by tiie Ambassadors for Spam and Franoe, whilst the 
Minister for Peru gave a short but interesting ontioal 
survey of the usually aooepted history of emohona 
At the evening reoeption on the same day diplomacy 
and the Roman Catholio Churchwere still predominant, 
the chair being taken by the Ambassador for Holland, 
whilst the address was given by Cardinal Bourne's able 
coadjutor, Archbishop Goodier, who continued and 
extended the criticism of the history of cinchona as 
usually written Both entire combined to demolish 
part of the roman tic story which has bean, woven 
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around the name of the Countess of Chmohon, and both 
declined to aooept von Humboldt’s statement that the 
natives of Peru were unaware of the virtues of cinchona 
At the receptions on Wednesday, Deo 10, the 
addressee on the more technual aspects of cinchona 
began In the afternoon Dr Wellcome took the chair, 
whilst Sir David Pram gave the distinguished audienoe 
the fruits of his unique exjienenco with emohona, both 
as a botanist and in the capacity of a former Director 
of the Indian Government Cinchona Plantations, as a 
plantei, and a quinine manufacture! It was par 
ticularly interesting to heat this eminent authonty 
account foi the abandonment of cinchona planting 
in Ceylon not by lack of enterprise or skill on the 
part of the Bntish planters, but by unalterable 
natural causes the chief being unsuitable soil Sir 
David is also of opinion that it is unwise to devote so 
much attention to quinine to the exclusion of the 
other cinchona alkaloids This point was also em 
phasised by Prof H F Armstrong who paid a tribute 
to Dr Wellcome s long continued and generous support 
of chemical reseat ch, and hojied that jiart of the ener 
gies of the various Wellcome research institutions 
would shortly tie devoted to solving some of the 
many pioblems which the proper and economical use 
of cinchona still presents for solution by chemists, 
pharmacologists and < lmicians 

At tho evening reception the pimcipal addiess was 
given by Su Humphry Rolleston who provided many 
interesting medical sidelights on tho history of oin 
chona and finished with an admuable summary of 
the therapeutics of the drug During tho present week 
further leooptions aie being given, at which the 
speakeis will include General bu Charles Mac Watt 
formerly Director General of the Indian Medical 
Seivioe.Dr Manson Bahr, Dr H H Dale Dr C M 
Wenyon, and otheis 


University and Educational Intelligence. 

Birmingham - The increase m number of students 
in the Department of Oil Engineering has necessitated 
the erection of additional buildings adjoining the 
existing Oil Block The new buildings, which are 
nearly complete, include a laboratory for ordinary 
students, a large scale laboratory, and stores An 
extension of space for research will thus beoome 
available and the congested conditions under which 
research work is at present being earned on will be 
relieved The Department of Civil Engineering has 
also been extended by the erection of a large Cement 
Laboratoiy 

The Council of the University has agreed to make 
a contribution to the funds of the Port Enn Biological 
Station 

London — Applications are invited for two Keddey 
Fletcher Warr studentships for the promotion of post 
graduate research Each studentship will be of the 
annual value of not lees than £2W and tenable for 
three years Application forms and further particulars 
may be had from the Aoademio Registrar, University 
of London, South Kensington, 8 W7, to whom com¬ 
pleted forms must be returned by Feb 20 

A vacation course mphotogrammetry is announced 
to take plaoe in the Teohmoal Physical Institute of 
the University of Jena on Mar 16 28 next, when 
lectures will be given on the elements of photo 
grammetry, the histonoal development of photo- 
grammetry, terrestrial photogrammetry, and aero- 
photogrammetiy Applications for the course will 
be received nntu Mar 1 by Mr A Knuner, Schlitren- 
straase 72/Jena, Germany 
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Applic ations are invited for the Theresa feeessel 
ieeearch fellowship of Yale University, the object of 
which is the promotion of original research in bio 
logical studies, and the value about £300 The holder 
of the fellowship must reside m New Haven during 
the college year, October to Juno Applications 
should be made to the Dean of the Oiaduate fck-hool, 
New Haven, Connecticut, USA, before Mar 1 

The thirty first annual meeting of the Science 
Masters Association will be held at Birmingham 
in the University buildings, on Jan 6-9, under the 
presidency of Sir Charles Grant Robertson, who will 
-deliver his presidential address on the evening of the 
first day of the meeting The programme includes 
lectures on the lunar landscape (Mr J Young), 
complex molecular structures (Prof W N Haworth), 
the physicist and chemist in the petroleum mdustiy 
(Prof A W Nash), science education of boys up to 
-eighteen years of age (Prof If W Burstall). and 
zoological experiments foi school woik (Pi of H 
Munro Fox), while the Bishop of Birmingham is to 
give a lecture entitled A Finite Universe ! Mr 
r Fairbrother will open a discussion on gonoial 
science, anil a meeting will be held with lepresentatives 
of the Commission on Educational and Cultural 
Films Demonstrations will be given in tho University 
departments of science and technology, and visits to 
industrial works in the looality aio being arranged 
Theie will also be a trade exhibition of books and 
apjiaratus during the meeting 


Histone Natural Events 
Dec ax, 158X Drought—1681 was described as 
the droughtiest year that any man had known On 
Dec 21 the river Trent dried up at Alrewas, Stafford 
shire, on account of the lack of ram 

Dec S3, 987 Beginning of Long Frost in Western 
Europe —On this date a front began which was said 
to have lasted 120 days in England In France the 
.autumn sowings were destroyed by the cold of winter 
and the drought of spring 

Dec 33, 1664 Severe Winter and Comet —Under 
this dote John Evelyn records that thw year I 
planted the lower grove next the pond at bayee CoUlt 
It was now exceeding cold, anti a hard long frosty 
season, and the Comet was very visible ” 

Dec 33, 1894 Gale over England—A violent 
westerly gale of short duration prevailed over the 
whole of England, Ireland, and southern Scotland 
during the morning, the average velocity at hleet 
wood from 8 30 to 9 30 A x being 79 miles per hour 
The storm caused much damage on land and loss of 
life at sea, and sea salt was carried inland as far as 
Birmingham (56 miles) and Mash am m Yorkshire 
(65 miles inland) 

Dec 35, 1739 Severe Winter in England —The 
winter of 1789-40 waa very rigorous, though some 
what lees so than 1607-8 or 1708-9 After a cold 
spell on Nov 24-30, there was a warmer interval in 
December, but the frost commenced on Christmas 
Day and continued until Feb 17 There was a e©oond 
period of oold on Feb 23-26 At the beginning of 
January a high wutd*cau*ed great damage to the 
shipping in the Thanks, several ships laden with 
com and coal being sank by the sheets of drifting 
toe, many lives were lost Above London Bridge 
the Thames waa completely frozen over and a ‘ frost 
fair ’ waa held, with sports, shops, and a printing press 
An ox was roasted whole on the ice, in imitation of 
the ceremony in 1640 A printing press waa also set 
up on the Cruse at York The frost was very severe 
on th^, Continent, the Zuider Zee was completely 
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frozen, and also the sea off Ostend A curiosity was 
the palace built entirely of ice on the banka of the 
Neva, with six cannon made entirely of toe, one of 
which was actually fired without being injured The 
wind over western Europe was north easterly through 
out, and there waa little snow 

Dec 35, 1933 Hall —Intense thunderstorms 
occurred over the Transvaal at Pretoria and to the 
south eastward Two storms struck Pretoria, the 
first at 6 25 f k and the second at 7 30 px The 
first storm was accompanied by hailstones, some of 
which weighed more than five ounoen Tiled roofs 
were almost totally destroyed and even galvanised 
iron roofs were pierced, the damage to property 
amounted to £80,000 


Dec as, 1937 Snowstorm in England—The 
Christmas snowstorm of 1027 is described in Bntish 
Rainfall as ‘ one of the worst experienced in living 
memory On Dec 25 there was snow m the Mid 
lands but continuous ram in the south of England 
In the evening the ram changed to snow, which fell 
heavily over south east England duruig the night 
and throughout Deo 20 and the following night It 
was accompanied by a strong north easterly wind, 
which formed hoavy drifts, some of them 20 ft deep , 
many main roads were completely blocked for days 
and some secondary roads for weeks Motor cars 
had to be abandoned, and some were completely 
buried in snow Many villages were piactically cut 
off fiom the world, and a few had to be provisioned 
by parcels dropped from aeroplanes tin Jan 21, 
1B28, six or seven feet of snow still lay m some of tho 
Hampshire roads Tho storm waa most severe and 
the snow deepest on Dartmoor, in tho Alton Basmg 
stoke district, and along the North Downs 

Dec 26-30, 1906 Snowstorms m British Isles — 
Snow fell heavily over the greater part of the British 
Isles during these five days The depth was greatest 
m the south of Scotland, where numerous trains were 
snowed up , Aberdeen was isolated for three days, 
and near Arbroath a railway collision cost many lives 
In Ireland the snowfall waa probably the greatest on 
record for depth and intensity During the same 
week heavy snow fell also in eastern Europe, aooom 
pemed by a high wind which caused it to accumulate 
in deep drifts 


Dec 37, 1813 London Fog—It is recorded m the 
Annals of Philosophy that between Dec 87,1818, and 
Jan 2, 1814, ‘ a moot extraordinary fog prevailed in 
London, and seems to have extended a great many 
miles round in every direction It was frequently so 
thick that it was impossible to see across the street, 
candles were burnt m most of the shops and counting 
houses all day long This fog condensed upon the 
grass, the trees, and every wooden or iron railings 
The grass was covered with a coating of snow (con 
densed fog) at least half an mob thiok Below the 
trees m St James s Park there lay a bed of enow an 
inch thick at least, which had fallen from them In 
London the thickness of the fog was still further 
increased by the smoke of the city , so much so, that 
it produced a very sensible effect on the eyes, end the 
ooal tar varnish might be distinctly perceived by the 
smell But at a distance from town, though there 
waa no smoke, the fog was very thiok, not a breath 
of wind was perceptible during the whole week ” 


Dec 9-xi, 1673 Gland Frost in Somerset—The 
record of this phenomenon in the abridged edition of 
the Philosophical Transactions, vol 8, p 37, implies 
that the year was 1671, but Mr C E Britton. of the 
Meteorological Offloe, New Ranges, Shoebuiyness, 
from a study of the unabridged edition, states that the 
correct date should be 1672. 
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Societies and Academies 

LOKDON 

Physical Society, Nov 7 —W N Bond Turbulent 
flow through tubes The experimental methods m 
eluded (a) an aural method, (6) photography of the 
motion of a deflected vane, and (c) injection of 
oolour streams about half way along the tube Inter 
mittent turbulence was investigated at speeds near 
the cntioal speed, and measurements of the critical 
speed were made The velocity parallel to the tube 
axis is sometimes almost uniform momentarily over 
the transverse section No trace was found of a 
simple frequency, but evidence was obtained of a 
predominant wave length in the turbulent motion at 
the critical speed Both these observations seem to 
agree with the approximate theory given by Heiaen 
berg for flow between a pair of parallel planes 


test of the Dutch Pharmacopoeia —Norman Evers 
The determination of small quantities of calcium in 
magnesium salts Dissolve the required weight of the 
magnesium salt m 25 o o of SO per emit snlpliuiie acid, 
and add 60 o c of 95 per cent (by vol ) alcohol Mix 
thoroughly and leave ovomight filter on a Gooch 
crucible and wash with 200 c o of a mixture of 2 
volumes of 95 j>er cent aloohol and 1 volume of 20 per 
cent sulphurio acid Ignite and weigh as GahO, 
Ihe results obtained have a tendency to be slightly 
low Tho method may also be applied to solutions 
containing phosphates iron eto —P K Bose A new 
method for the detection of nrtro groups in organic 
compounds The method which is applicable to all 
poly nitro organic compounds is based on the hydro 
lytic dissociation of the compound by means of potas 
sium hydroxide and the identification of the resulting 
nitrous acid by means of the Qness Ilosvay reagent 


Geological Society, Nov 19—A Brammall The 
Dartmoor granites then* genetio relationships (with 
80 analyses by Dr H P Harwood and assistants) 
This oomplex of differentiated types comprises an 
‘ early * granite suite (sodi potassic) and a late 
suite (potassic) They enclose relics of an older 
differentiated suite (sodic) ranging from granodiontes 
to granites (with porphyries) and including terms 
whioh approximate to Roeenbusch s average alkali 
granite f These cognate inclusions are distinguished 
from homfelsed xenoliths (shales and diabases) 
Biotitee and orthoclase phenocrysts vary in the 
same sense as the granites themselves The variation 
curves for the whole oomplex show no feature that is 
inconsistent with a basaltic parentage Contrary to 
expectations baaed on phase equilibrium the pheno 
crysts of the older main granites oontain m solid 
solution a norm plagioclaae which is more albitio than 
the average for the containing granites This anomaly 
(with some others) and the further fact that these 
coarse gram tea are the richest m accessory species 
suggest the effectiveness of crystal accumulation, as 
postulated by Bowen Contamination is general, 
hybrids are described 

Lmnean Society, Nov 20—R Copals Aiyer An 
aocount of the development and breeding habits of 
a brackish water polychrot worm of the genus Mar 
phyaa A species of Marphyta lives m the mouth of 
the Adyar River (Madras) and the neighbouring back 
water The mouth of the Adyar is usually closed, 
and the water brackish The spawn of the worm is 
found mainly from February to September os jelly 
like masses m which the tiny black eggs are embedded 
The development of the eggs was observed in the 
laboratory over a period ofeight months There is 
no free swimming stage Tho larva sink to the bottom 
and begin a creeping existence The creeping life is 
given up as new segments are added, and the tiny 
worms oonstruot small tubes formed mainly of orgamo 
debris cemented together by mucus Development 
takes nearly six months 

Society of Public Analysts, Deo 3 —G Middleton 
A storage and delivery apparatus for antimony 
chloride solution and other oorrostve reagents Anti 
mony chloride solution is forced upwards by means 
of a compression rubber bulb into a tube fitted inside 
the reagent bottle, whenoe it passes into an external 
measuring tube, delivering 2 o o into the tintometer 
cell Ihe ground glass joints are constructed m such 
a manner that the reagent does not ooms m oontact 
with them —G Middleton and F C Hymas Tests 
for impurities m ether (2 and S) The tests reeom 
mended for official adoption are For acetaldehyde, 
modified SchtfiTs reagent, made by the addition of 
0 1 per oent pyrogallol; and for acetone, the vanillin 
No 3190, VOL 126] 


Paris 

Academy of Sciences, Nov 17 —A Lacroix New 
observations on the tectites of Indo China Tectites 
have been found w large numbers over a distance of 
1300 kilometies in Indo China Their chemioal com 
position is constant The possible origin of these 
tectites is discussed volcanic origin genesis in the 
place found are both impossible and a cosmic origin 
appears probable—Andrd Blondel The practical 

magnetic units —Georges Claude Concerning a 

communication of M Raveau — R Nasini The 

discovery of bone acid in the glaze of Aiezzo vases 
The presence of borax in these Roman glazes of the 
first century has been suggested but not proved By 
the analyses of authenticated specimens it is now 
established that this ml glaze contains boric acid, 
not as occasional traces but as a true constituent 
Charles Porcher was elected Correxpondnt ( tor the 
boction of Rural Economy m succession to the late 
IXlysse Gayon — E Halphen The ext< nsion of 

Chasless theorem to space N Achieser Ihe 

asymptotio proportioa of some polynomials A 
Kolmogoroff The law of largo numbers —Mile 
Marie Charpentier Tho existence of Peano points of 
a differential equation of the first order —Rolf Nevan- 
linna A class of transcendental functions —J 
Delaarte Tho deteimination of the Taylor coefficients 
of a probability function the moments of which are 
known —Jos Kauckt Remarks on the note of 
M V Romanovsky The discrete chains of Markoff — 
Julius Wolff Ihe angular derivative—Coufflgnal 
A new calculating machine —D Ocagne Remarks on 
the preceding note—J Ph Lagrula The position 
error of the centre of dependences at the interior of a 
triangle of reference, when the homology is assimilated 
to linear hotnography —James Basset An apparatus 
for experimenting on gases at ultra pressures of 
6000 kgm per square oentimetre Description with a 
photograph and two diagrams of the apparatus — 
B Brylinakl A system of mechanical, electrical and 
istio units —Panc-Tcheng Kao Ihe relaxation 
ations produoed by an oscillator with piezo - 
to quart*—R Weil New observations on 
luartz —A Dauvillier The X ray spectra of gases 
the K senes of krypton and xenon —P Lebeau and 
A Damiens The action of fiuonne upon wood char¬ 
coal The boiling point and melting point of carbon 
tetrafluonde The gas obtained by the action of 
fluorine upon wood oharooal, after freeing from oxygen 
and moisture, is liquefied by cooling to -190° C By 
fractional distillation of this liquid, pure carbon 
tetrafluonde has been prepared, with a boiling point 
of - 126° C and melting point - 191° C From the 
heavier fractions two other gases have been isolated, 
hexafluor ethane C,F # , and ootafluor propane, C,F,, 
and these are being further studied — M Paid 
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The X ray study of the produota obtained by the 
action of the halogen acids on the mercuric sulphates 
Fusion diagram of the system Hgl, Hgfe0 4 —Sou 
Phou Ti The action of ethylmagnesium bromide on 
N diethylmonochloraoetamide Thu reaction took 
an unexpected course the main product being an 
ammo alcohol probably Et*N CEt, CH,OH A trace 
of diethylacetaldehyde was also isolated —J Dlcombe 
The N alkylation of the p amino ethers —Mile S 
Crateau A new method of preparing the 8 ketomo 
esters fhe Fnedel and Crafts reaction applied to the 
ohlonde ester of adipic acid gives an excellent yield of 
ethyl » bencoylvalerate and the reduction of this 
ester leads to phenyloaproic acid The method appears 
to be capable of general application —Frirejacque 
A catalyst for the autoxidation of uric acid In 
presence of activated carbon unc acid is completely 
oxidised m alkaline solution by oxygen giving a 
mixture of allantoin and oxonamide —A Travers and 
Franqutn The extraction of the bases from the 
condensation liquors of primary tar Maurice Blu 
menthal The structure of the pembetic chain be 
tween Antequera and Loja (Andalusia) Jacques 
Bourcart An attempt at the co ordmation of the 
observations on the stratigraphy of the Atlantio 
slope of the Djebalas peninsula (Northern Morocco) — 
Mils Ehane Basis Geological obseivations on the 
fossil bearing secondary formation outcropping bo 
tween Omlahy and I uiorenana (South West Made 
gasear) — Albert Nodon The humming of aerial lines 
and atmospheric disturbances The methodic al stu ly 
of the humming of conducting whom assisted by an 
amplifying arrangement can give information valu 
able for weather forecasts —J Bosler The relations 
between magnetic storms and the earth currents — 
J Magrou and Mine M Magrou Acti< us exerted at 
a distance on the fertilised egg the sperm and the 
virgin egg of the sea urchin Paracentrotus hvtdus — 
H Bordier and C Bouson A new apj hcation 
of d Arsonvalisation hydrodiathermotherapy —F 

Rosenbusch A disease of Paraguay cattle similar to 
paralytic rabies 

Lkninor>d 

Academy of Sciences Comptes rendus No 10, 
1980 —S Bernstein Some remarks on the polynoms 
of the minimum deviation with whole coefficients — 
V Kisttakovskij The problem of metastable flota 
tion —N Wiliams The action of the nitno acid on 
the primary tetrahydro a furfunlanune —I Kurbatov 
Conditions of growth of crystals of slightly soluble 
Substances — B Lieharev Two new representatives 
of the family Produotidw from the Lower Permian of 
North Caucasus Descriptions of Loc^yella (7) parvula, 
sp n , and Pecttnoproductu* propnue gen and sp n 

Compte* rtndut No 17 1830—P Lazarev Action 
of certain substances on the nervous centres General 
theoretical considerations —P Lazarev and A 
Dubinskaja Vozkrezenskaja Objective studies of 
nervous centres in persons suffering from paralytu 
progrtMwa after the application of salvarsan and of 
X rays Determinations of the increase in the seniu 
bility of eyes supply a method for observing object 
ively the action of X rays and of salvarsan —P 
Lazarev and L Kuper Action of aooustio excitations 
on the sensibility of the eye The peripheral sensibility 
decreases under the influence of sound*—N Demjanov 
Action of nitno anhydride on the ethyl emo hydro 
carbons—I Kurbatov The proportions of some 
active elements m the dispersion rocks of Tuia 
Mouium —V Gromova The type of fiwon pnaou* 
Bojanus A specimen from Siberia ip the collection 
of the Zoological Museum of the Academy is re 
deeonbed as toe type —H Jakovlev The discovery 
of t h a,.a n al proboscis m the genus Cupnuocatnu — 
No 3190, VOL 126] 


A Vinogradov Vanadium m marine or ganism s 
The concentration of va n adiu m in the aso tdian 
PkoUwna obbqua may be up to 0 0802 per oent of the 
live weight - P Schmidt and G Lindberg A new 
Japanese fish, Paracanthochaetodon modestu *, gen 


Czech (Bohemian) Academy of Arts and Sciences 
(second class Natural Scienoee and Medioine) Oct 17 
—J Wolf The origin of fibnllar oollagemo sols 
Fibrillar sols of the synovia —L Borovansk/ A con 
tnbution to the study of growth of organs during the 
fa tal period —V Hovorka Reaction of iodic acid 
with phosphorous and hypophosphoroua acid In 
acidic medium hypophosphorous acid is easily oxidised 
to phosphorous acid in alkaline solution lodatee are 
reduced only by hypophosphitee In presence of 
argentous and mercuric salts the reactions are com 
plicated —V Kofinek Quadratic bodies of quater 
nion orbits—J Koutsk/ A study of asymptotic 
transformations of undevelopable surfaces m projective 
—R Lukei The action of Ongnard« agent on 
N methyl pyrrohdon Gngnard s agent of methyl 
ethyl n {ropyl and phenyl bromides acting on 
N methyl pyrrohdon yielded 1 methyl 2 alkyl A, 
pyrrohnes which were isolated as perchlorates and 
the corresponding 1 methyl 2 2 di alkyl pyrrolidines 
The aromatic agent gave 1 methyl 2 phenyl A, 
pyrroline —V Prelog The sapogemn of beetroot 
The oxidation of sapogemn (C„H„0,) by < hromic 
acid yielded a kotonic acid C,,H 41 0, giving a 
methylester a semicarbazono and a keto hydroxy 
lactone C 11 H m O, The carboxyl is bound to a ter 
tiary carbon atom and the substance contains inert 
iouble linkages - K Simek The graphical solution 
of reactions and axial forces for special plain systems 
of poles —J Petrbok Pleistocene molluscs of the 
Danube torraco near Russo m Bulgaria —V Posejpal 
A third contribution to the study of universal ether 
From his conception of partiolee of ether the radius r, 
of which should be identical with that of an electron 
the author deduces the diffusion coefficient <r/p of 

8 w 

hydrogen for very hard y rays as f ** mj r % where m H is 

the absolute mass of a hydrogen atom The radius of 
the ether particle thus calculated agrees well with the 
value derived for the radius of the electron from 
the electro magnetic theory of mass —J M Jasger 
Molecular configuration and optical activity Methods 
results and problems of precise modem measurements of 
high temperatures Constitution and struoture of ultra 
marine —C Purkyni The waterfall of nver Zambezi 
Nov 14 —E Votoiek Osazonogemo groups From 
original experiments and literature the osazonogemo 
grouping is shown to be more general, extending to 
groups like CO CH.Cl COCHCJ, CCHC1CO, 
and many others —F Valentin A new form of the 
two rhammte antipodes The two optical lsomendee, 
rhammte trihydratee C,H 14 0, SH t O are enantio 
morphoua according to Pasteurs rule—J BabiCka 
Ihe determination of protons by means of elec 
trolysis with the dropping mercury cathode In 
the presence of ammonium salts solutions containing 
soluble proteins (ovo albumin serum albumin homo 
globm phyto albumin) the eleotrolytao current voltage 
curves registered polarographioally, show an electro 
reduction at 15 17 volt The increase of 

current at this oathodio potential is proportional to the 
amount of soluble protein Qualitative and auantata 
tive estimation of albumins is thereby possible —R 
NovACek LrnnAit from the mine Prago at Kladno — 
V T&ma On the process of closing umbilical blood 
vessels during human birth —J Mattegka and J Mai/ 
The bodily remains of Karel Havllfiek Borovsky 
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Intellectual Co-operation 

T HE inquiry into the work of the Committee on 
Intellectual Co operation of the League of 
Nations which has recently been earned out by a 
small committee under the chairmanship of M 
Roland Marcel was promoted by the very success 
of the efforts of the Committee m this particular 
field of international co operation Problems were 
being submitted to the Committee m increasing 
numbers and a real danger had already arisen when 
the committee was appointed in 1929 that efforts 
in the held of intellectual oo operation might either 
overlap unprofitably with the efforts of national 
organisation or be spread over so wide a field that 
with the limited resources at the disposal of the 
Committee and of the International Institute of 
Intellectual Co operation effective attack on the 
individual problems would be impossible No 
question of restnoting the field of co operation or 
the efforts of the various organisations already 
participating was raised The existence of a very 
widespread realisation throughout the world of 
learning of the value and need for co operation m 
thought if the interests not only of peace but also 
of art and letters and science are to obtain adequate 
servioe m a world where politics and industry have 
already been internationalised was evident and 
received further emphasis from the inquiry 

The committee s report < overed the methods of 
work employed in this field and certain recommon 
dations were made regarding the constitution of 
the Committee on Intellectual Co operation itself 
together with a proposal to appoint an executive 
committee consisting of eight members to moot 
four times a year 

In addition a programme of work was drafted on 
broad lines indicating the order of precedence to 
facilitate concentration upon a selected range of 
problems Inoluded in this programme are the 
development of the exchange of ideas and the pro 
motion of personal oontacte between intellectual 
workers of all countries oo operation between m 
stitutions engaged on work of an international 
character the general study of certain major prob 
lems of international bearing international pro 
teotion of intellectual rights and in particular the 
propagation by educational methods of the pnnoiple 
of the League of Nations and a recommendation 
that the interrupted general inquiry into the 
position of intellectual life in different oountnes 
should be resumed 

Up to the present the conception of intellectual 
oo operation which has apparently dominated the 
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work of the Committee of Intellectual Co operation 
and of the International Institute is one of oo 
ordinatmg the intellectual activities of the world, 
improving facilities for intellectual life where re 
quired and generally promoting unity between the 
national groups of learning 

This conception, which was possibly the only one 
that a temporary committee with limited resources 
could have adopted is, however, far from adequate 
to the problem as it is now revealed Co operation 
in the field of learning must follow the lines of co 
operation in the field of industry, and effective 
collaboration must be established between men of 
science of different countries m the solution of 
oertain problems Such a conception would involve 
the Institute of Intellectual Co operation becoming 
a kind of international academy where men of 
learning would assemble, and inevitably much 
larger resources than those at present available 
would be required 

It is however, such a conception of intellectual 
co operation which has inspired the most successful 
efforts in the field of international science, whether 
directed by the Committee on Intellectual Co 
operation or not The success of the health work 
of the League of Nations, as represented by the 
investigations of the malaria commission, the sleep 
mg sickness commission in Afnoa the Singapore 
Epidemiological Intelligence Bureau, etc , is the 
fruit of deliberate oo operation in a carefully selected 
field, the organised attack by scientific workers of 
different countries upon a common problem bum 
lar remarks apply to the work of the Committee 
itself in such fields as those of bibliography library 
oo operation, the compilation of an annual list of 
notable books, and the inquiry into the durability 
of printed documents 

The revised constitutions recommended for the 
International Committee and Institute justify some 
hope that they will be more adequate to discharge 
the functions required by this conception of in 
telleotual oo operation There are, however, two 
points on whioh it is necessary to insist The 
selection of the problems for international oo opera 
tion is a critical factor in determining the success of 
efforts in this field Not only must the range of 
subjects be one oommensurate to some extent with 
the resources available, but also it must be one which 
appeals sufficiently to the majority of the oountnee 
represented to ensure the loyal and energetic sup 
port of the national groups Muoh of the work 
inevitably must be earned on through the national 
committees and other channels, and any lack of 
symgftthy of understanding between these and the 
NS. 8191, Von 126] 


International Committee would undoubtedly be 
disastrous 

Equally important, however, is full freedom m 
selecting the problems for oo-operation Nothing 
would more surely jeopardise efforts m this field 
than limitations dictated by political considerations 
or prejudice Real oo operation in the field of 
learning is only possible when the form and extent 
of that co operation is determined by the free 
selection of appropriate problems by the workers 
themselves, influenced solely by considerations of 
the available resources and the advantages accru 
mg to mankind 

It must be admitted that while direct politioal 
pressure is unlikely, it is difficult to detect or resist 
indirect pressure For this reason the active 
prosecution by the Committee of inquiries concern 
ing the international protection of intellectual 
rights is highly desirable, and there should be no 
diminution m the support given to the Advisory 
Committee on Professional Workers, set up by the 
International Labour Office m 1028, and on which 
the Committee on Intellectual Co operation is 
represented 

For the full service of science or of any other 
branch of knowledge in the international sphere, 
the existence of representative professional organ 
isations m the different countries having an 
independent outlook and status, is of fundamental 
importance Such organisations are more than a 
mere safeguard against the political control of 
efforts m the hold of learning Their contribution 
and participation are indispensable if the work 
of intellectual co operation is to be continuously 
directed m practical channels and the dissipation 
of effort in academic or sterile directions is to be 
avoided 

Co operation in thought is an essential condi 
tion of any form of international progress, and 
while efforts m the field of intellectual oo operation 
may well have a powerful indirect influenoe m pro 
motmg other forms of international oo operation, 
any divorce between learning and action in the 
field of intellectual co operation itself would be fatal 
to such an influenoe For this reason a muoh 
closer association between the work of the Inter 
national Committee and that of the national com¬ 
mittees and of the national professional organisa¬ 
tions is indispensable, if learning n to exert a 
decisive influenoe m any field of international re¬ 
lations, and if the scientific study of international 
affaire is to be no mere academic formula bat a 
vital contribution of science m shaping the destiny 
of civilisation 
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Mr Winston Churchill on Miseducation 
My Early Ltje a Roving Commission By the 
Rt Hon Winston S Churchill Pp 392 + 10 
plates (London Thornton Butterworth Ltd 
1930 ) 21« net 

OT only out of the mouth of babes but also of 
public characters may come wisdom—even 
from a Winston Churchill The autobiography he 
has reoently published is full of meat foi the would 
be student of education Obviously being the 
son of his father with the possibility of genes—this 
m recognition of the Bishop of Birmingham s 
reversion to bionomics—from other peculiar for 
bears he could not be educable in anv ordinary 
way He has written a most fascinating account 
of his irresponsible upbringing which should shame 
the devil m all but one of his schoolmasters The 
book is to be studied by every teacher who desires to 
play an honest hand a warning to every parent 
He went to a most fashionable and expensive 
preparatory school at seven Ho had been so 
happy he says in his nursery with hiB wonderful 
toys a real steam engine a magic lantern and a 
collection of soldieis already nearly a thousand 
strong At school it was to be all lessons seven 
or eight hours a day except half holidays football 
or cncket in addition At once he was set down 
to master the birst Declension—Mensa a table 
mensa O table etc He gives a most amusing 
account of his subsequent interrogation by the 
form master He found the vocative a complete 
puzzle why two meanings to the same word— 
why at one time a table then O table ? Told 
that the latter was used m talking to a table he 
ingenuously and naturally replied that he never 
did If you are impertinent you will be punished 
let me tell you very severely was the conclu 
sive leply Flogging with the birch m imitation of 
Eton was the great feature in the school cum 
culum—the floggings exceeded m severity any 
thing that would be tolerated in any of the Re 
formatones under the Home Office Being con 
stitutionally unable to learn Latin he had his 
plentiful share of whippings So he hated school 
and lived a life of anxiety there during more than 
two years The greatest pleasure he had was 
reading when nine and a half his father gave 
him Treasure Island which he devoured with 
delight What a book this has been for youngsters 
—I well remember how it electrified my children, 
in fact, all of us, when it came out 

My teachers saw me at once backward *nd pre¬ 
cocious, reading books beyond my years and yet 
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at the bottom of the Form They were offended 
They had large resources of compulsion at their 
disposal but I was stubborn Where my reason 
imagination or interest were not engaged I would 
not or I could not learn In all the twelve yean I 
was at school no one ever succeeded in making me 
write a Latin verse or learn any Greek except the 
alphabet I do not at all exouse myself for this 
foolish neglect of opportunities procured at so 
much expense by my parents and brought so 
forcibly to my attention by my Preoeptois Per 
haps if I had been introduced to the ancients 
through their history and customs instead of 
through their grammar and syntax I might have 
had a better record 

Here the interesting question may well be asked 
Whether customs and history can many way take 
the place of language study ? Surely it is mere 
pretence to say thev can The study of a language 
is something apart Classical custom and history 
are profitably studied I venture to think only 
in a language with which the student is familiar 
Waide I'owlei is certainlv the boat of guides to 
Rome 

Churchill fell into a low state of health but was 
only removed from the school after he had a 
serious illness he was sent to a small school at 
Brighton kept by two ladies in which he found an 
element of kindness and sympathy conspicuously 
licking in his first school Query Should not 
preparatory schools all be in the hands of ladies ? 
He remained there three yeais and gradually grew 
stronger Ho was allowed to loam things which 
interested him— breach History lots of Poetry 
by heart and above all Riding and Swimming 

He went to Hairow when he was twelve enter 
mg the inhospitable regions of examinations 
through which for the next seven years I was 
destined to journey The whole philosophy of 
examinations is to be read in the following passage 
m which he sets out this theme 

These examinations were a great trial to me 
The subjects which were dearest to the examiners 
were almost invariably those I fancied least I 
would have liked to have been examined in history, 
poetry and writing essays The examiners on the 
other hand were partial to Latin and mathematics 
And their will prevailed Moreover the questions 
whioh they asked on both these subjects were 
almost invariably those to which I was unable to 
suggest a satisfactory answer I should have liked 
to be asked to say what I knew They always tried 
to ask what I did not know When I would have 
willingly displayed my knowledge, they sought to 
expose my ignorance This sort of treatment had 
only one result I did not do well m examinations 

Yet oka man he has done well m after life, os do 
multitudes who, like him, fail at school In my long 
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expenenoe, it u never safe to write down a boy a 
fool development so often waits upon age and 
opportunity The account which Mr Churchill 
gives of his performance at entranoe to Harrow is 
most amusing he was unable to answer a single 
question m the Latin paper Yet the head master, 
Mr Weldon, admitted him—doubtless upon his 
name He was placed m the bottom form, of 
whioh he was last of all during nearly a year 
Here comes a golden passage 

“ being so long in the lowest form I gained an 
immense advantage over the cleverer bovs They 
all went on to learn Latin and Greek and splendid 
things like that But I was taught English We 
were considered suoh dunces that we could learn 
only English Mr Somervell—a most delightful 
man, to whom my debt is great—was charged with 
the duty of teaching the stupidest boys the most 
disregarded thing—namely, to write mere English 
He knew how to do it He taught it as no one else 
has ever taught it Not only did wo learn English 
parsing thoroughly, but we also practised con 
tmually English analysis Mr Somervell had a 
system of his own He took a fairly long sentence 
and broke it up into its components by means of 
black, red blue and green inks Subject verb 
object Relative Clauses Conditional Clauses Con 
junetive and Disjunctive Clauses' Each had its 
colour and its braoket It was a kind of drill 
As I remained in the Third Form ()8) three times as 
long as anyone else, I had three tunes as much of it 
I learned it thoroughly Thus I got into my bones 
the essential structure of the ordinary British 
sentence—which is a noble thing And when m 
after years my schoolfellows who had won prizes 
and distinction for writing such beautiful Latin 
poetry and pithy Greek epigrams had to come 
down again to common English, to earn their living 
or make their way I did not feel myself at any 
disadvantage Naturally I am biassed in favour 
of boys learning English I would make them 
all learn English and then I would let the clever 
ones learn Latin as an honour, and Greek as a treat 
But the only thing I would whip them for is not 
knowing English I would whip them hard for 
that ’ 

I would force, this passage upon the attention of 
every English teacher and whip him hard until he 
mastered its meaning and acted m its spirit In 
one of the schools with which I am connected, m 
whioh the cumculunf had been entirely classical 
and mathematical, several years ago the decision 
was taken, partly owing to my insistence, to subeti 
tut* English for Latm m the Lower School and 
then to enforce Latin only upon boys of distinct 
literary ability The attempt was a failure be 
cause the classical masters would not and could not 
teach English so they soon reverted to their early 
evil oourse of general Latin torture The expert* 
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ment has been an interesting one, confirming my 
suspicion that Latin needs but a lesser level of 
intelligence m the teacher, also explaining the 
failure of our schools under classical leadership 
As a teacher, in my own subject, I have always in¬ 
sisted upon training in English composition being 
made part of the course—with little result, I feat, 
as an example, judging from complaints suoh as 
that made recently by Sir William Pope The time 
is at hand, however, when we must recognise our 
own language and those of other modems 

Winston Churchill spent four and a half years at 
Harrow, three in the Army class Officially, he 
never got out of the Lower School He had a 
wonderful memory While apparently stagnating 
in the lowest form he gamed a prize open to the 
whole school for reciting to the head master twelve 
hundred lines of Macaulay s Lays of Ancient 
Rome ’ without making a single mistake He 
passed the preliminary examination for the Army, 
while still almost at the bottom of the school 
Here—let all mark thiB—hiB nursery toys came 
in He was embarked on a military career This 
orientation he says, was entirely due to his col 
lection of toy Boldiers He had ultimately nearly 
fifteen hundred He tells how he arranged his 
forces how his father one day made a general in 
spection and studied the scene with a keen eye 
and captivating smile At the end, the father 
asked him if he would like to go into the Army 
Thinking it would be splendid to command an 
Army, he said Yes at once and was taken at 
his word He afterwards learnt that his father 
had thought he was not clever enough for the Bar 
However the tov soldiers had turned the current 6f 
his life 

It took him three tries to pass into Sandhurst 
He has much to say about Latm and mathematics 
and examinations m this connexion, that should 
be of great interest to teachers generally At the 
close of his career at the Royal Military College, he 
had been nearly twelve years at school 

Thirty six terms each of many weeks (inter 
spersed with all too short holidays) during the 
whole of which I had enjoyed few gleams of suooess, 
m which I had hardly ever been asked to learn 
anything which seemed of the slightest use or 
interest, or allowed to play any game whioh was 
amusing In retrospect these yean form not only 
the least agreeable, but the only Darren and unhappy 
period of my life I was happy as a child with 
my toys m my nursery I have been happier 
every year sinoe I became a man But this inter¬ 
lude of school makes a sombre grey patch upon 
the chart of my journey It was an unending spell 
of worries that did not seem petty, and of toil 
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uncheered by fnution a tune of discomfort re 
stnction and purposeless monotony 

I would far rather have been apprenticed 
as a bnoklaver s mate or run errands as a messenger 
boy or helped my father to drees the front windows 
of a grooer s shop It would have been real it 
would have been natural it would have taught 
me more and I should have done it much better * 
Also I should have got to know my father f which 
would have been a joy to me 

Certainly the prolonged education indispens 
able to the progress of Society is not natuial to 
mankind 

Cannot we make school— natural to mankind * 
Surely we must l Surely we could if sympathy 
and scientific thought were brought to bear upon 
the task ' 

The desire for learning came upon Churchill 
when he was nearly twenty two a cavalry officer 
at Bangalore It is a fascinating and suggestive 
story He had picked up a wide vocabulary but 
caught himself using many words the moaning of 
which he could not define precisely (We all do 
this but how many recognise their deficiency) 
He had heard a friend say C hnst s Gospel was 
the last word in Fthics This sounded good but 
what were ethics They had never been men 
tioned to him at Harrow or Sandhurst There was 
no one at Bangalore to tell him about ethics for 
love or money Other similar needs pi eased upon 
him Someone spoke of the Socratic method 
What was that 1 Then there was history He 
had always liked history but at school was given 
only the dullest driest pemmioanibed forms like 

The Students Hume How true is this and 
not of history alone So he set himself to read 
history philosophy economics and things like 
that The effect upon him is summarised m the 
following most noteworthy statement 

When I am m the Socratic mood and planning 
my Republic I make drastio changes in the educa 
tion of the Bona of well to do cituens When they 
are sixteen or seventeen f they begin to learn a craft 
and to do healthy manual labour with plenty of 
poetry songs dancing drill and gymnastics in 
their spare time They can thus let off their 
steam on something useful It is only when they 
are really thirsty for knowledge longing to hear 
about things that I would let them go to the uni 
vermty It would be a favour a ooveted privilege 
only to be given to those who had either proved 
their worth in factory or field or whose qualities 
and seal were pre moment However this would 
upset a lot of things it would cause commotion 
and bring me perhaps in the end a hemlock 
draught 

• ItkMWMiUqrthat newton<*>«• Cbunfafflmention towloctod 
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May we not hope that it is not too late for him 
yet to qualify for that draught 1 Why not make 
himself Minister of Fducation m the next Govern 
ment then following Christ s example dear out 
the money changers from the school temples 
The one strange thing is that nowhere m the book 
is the slightest reference made to the part played 
by natural science and scientific method* in 
our affairs beyond the vague statement 

I wonder often whether any other generation 
has seen such astounding revolutions of data and 
values as those through which we have lived 
Scarcely anything material or established which I 
was brought up to believe was permanent and 
vital has Luted F very thing I was sure or taught 
to be sure was impossible has happened 

Is the explanation faulty schooling or innate 
disability —such as that shown towards learning 
Latin ? 

To me the book seems to be the most fascinating 
and important contribution to the study of educa 
tional practice of recent times showing as it does 
the great need of an entire departure in method 
On all grounds it w to be commended both to 
teacheis and parents of sufficient intelligence to 
read between the lines and ponder the lessons it 
conveys with sufficient courage to defy present 
soul killing school conventions 

Hknky L Armstrong 

Applied Optics 

(1) Applications of Interferometry By W Ewart 
Williams (Methuen s Monographs on Physical 
Subjects ) Pp vn +104 (London Methuen 
aud Co Ltd 1930) 2s 6d net 

(2) An Introduction to Applied Optics By Prof 
L 0 Martin (The Specialist* Series ) Vol 1 
General and Physiological Pp ix + 324 (London 
Sir Isaac Pitman and Sons Ltd 1930 ) 21* net 

(3) The Use of the Microscope a Handbook for 

Routine and Research Work By John Belling 
(McGraw Hill Publications m the Agricultural 
and Botanical Scienoes ) Pp xi + 316 (New 

York McGraw Hill Book Co Inc London 
McGraw Hill Publishing Co , Ltd 1930 ) 20s 
net 

(4) Lecture Experiments in Optics By B K 
Johnson Pp 112 (London Edward Arnold 
and Co , 1930 ) 8s 6d net 

HE value of all branches of physios to industry 
is becoming more and more obvious every 
year, and manufacturers are finding that many 
important processes hitherto earned oat empiric¬ 
ally by their workmen, by methods depending 
2oI 
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solely upon previous experience, can be controlled 
with far greater certainty by the use of physical 
apparatus Among these controls there are many 
based more or less directly upon applications of 
optics, and the books under review contribute to 
the study of these applications 

(1) This is more particularly true of the first 
of the above books, upon the applications of inter 
ferometry, m which is given very concise explana¬ 
tions of a set of closely allied phenomena which 
have many important applications in metrology, 
m the study of spectra, and m the final surfacing 
and testing of lenses, lens systems, and prisms 
Interferometry has reoently been brought into 
speoial prominence due to the famous experiments 
of Miohelson and Morley, which have led to a 
revolution m our conception of the universe through 
the theories of relativity, largely suggested by and 
founded upon those experiments 

After a general introductory chapter, the author 
deals successively with interference phenomena 
under the following classification (a) From a point 
or line source as m the Rayleigh interferometer 
and diffraction gratings, (6) involving a division 
of amphtude (Newton, Brewster, and Janun), (c)by 
Miohelson 'b method, (d) by simultaneous division 
of amphtude and wave front (Fireau, Twyman 
and Green, Kfister), (e) involving multiple beams 
(Fabry and Perot, Lummer) 

This classification, while not free from criticism, 
will be of assistance m enabling the reader to dia 
tinguish between the different varieties of pheno¬ 
mena which can be produced—and no one can 
help being struck by the many types of interference 
which are possible and by its numerous applications 
Each of the six chapters is followed by a valuable 
list of references to original papers on the subject 
of the chapter 

(2) We have in Dr Martin s “ Applied Optics ” 
(of which this is announced as the first volume only) 
a general theoretical and practical treatment of 
the subject, which is based throughout on the ray 
or geometrical basis In defending this mode of 
treatment, he rightly says that “ the wave theory 
is no nearer ‘ reality ’ than the ray It tells us 
nothing as to what actually happens in the region 
of the focus ” 

In the first two chapters are obtained the formula 
for lenses, single and in combination, and examples 
are given of trigonometrical ray tracing Chap in , 
on the “ Physical Study of Light ”, deals briefly 
with diffraction, interference and its effects, radia¬ 
tion, and absorption In the next chapter the 
aberrations of optical systems are dealt with—the 
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sine condition, Seidel’s aberrations, Petzval’s 
condition, with their formula, but for the cal¬ 
culation of aberration-free systems the student is 
referred to Conrady’s well-known “ Applied Optics 
and Optical Design ” In Chap v the author 
describes the eye and its properties, but he returns 
to physical optioa—polarisation, crystallography, 
dispersion achromatism, and lens working—in the 
next two chapters , we should have thought that 
these chapters should have preceded Chap v , for 
in the last chapter he deals with visual optics and 
the correction of defective eyesight 

All this is treated clearly and oarefully and with¬ 
out the aid of higher mathematics , it should prove 
of very groat assistance, not only to the ordinary 
students and those who desire to proceed to the 
higher branches of applied optics and optical 
deBign, but also to those who wish to understand 
thoroughly the refractive errors of the eye and 
then: correction 

(3) The third book is essentially a practical one, 
giving empirical directions for the management 
of the microscope It is probably not too much 
to say that tho greater percentage of the users of 
the microscope do not know how to take full 
advantage of the wonderful instrument with whioh 
the manufacturers havo provided thorn The 
modem objective is perhaps one of the greatest 
products of mventive skdl to be found in any held, 
and, when used as it should be, is a marvellously 
perfect instrument Indeed, the workmanship of 
the lenses and their mounting are usually so good 
that the objective can generally be relied upon to 
give images which approximate closely to those 
theoretically possible , but only by close attention 
to every detail of manipulation is it possible to ob 
tain such an image, and this, of course, is especially 
true of the high power immersion objective 

It is m the management of the illuminating 
system that most users of the microsoopa fail 
For some twenty or thirty years there was great 
controversy as to the correct method of illumination 
for high-power work, but it is now generally agreed 
that each point of the object should be illuminated 
by a cone of light focused as Bharply as possible 
upon it For this, a well corrected sub-stage oon- 
denser must be employed to focus the source of 
light upon the object, and the aperture of this cone 
of light should be nearly as large as the aperture 
of the objective, if the objective is to be used to 
its full advantage In Belling’s book, the methods 
of oentnng and focusing the oondenser, the nunrpr 
to be used, the type of lamp with its ground-glass 
screen and diaphragm, the aperture of the incident 
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cone of light, the use of colour screens, are all fully 
treated, with directions whioh no one should find 
difficulty in following 

In the first six chapters the several types of 
microscope are described, but there appears to be 
little guidance to the purchaser of the instrument 
as to the type which would best suit the work for 
which he is proposing to use it Then follow the 
chapters on illumination, light filters, the condenser, 
the mounting of objects, the objective and other 
cognate subjects, in all, there are twenty seven 
chapters The more important chapters arc 
summarised, and there is also added to several of 
them a list of rules There is thus a good deal of 
repetition which some readers will think unneoes 
sary, but it may be helpful m impressing the 
neoessary steps upon the beginner No attempt 
is made to give anv theoretical discussion of the 
rules reoommended , there appears, for example, 
to be no reference to the size of the diffraction disc, 
and no explanation why the limit of resolving 
power should depend upon the working aperture 
Rules are all given empirically 

The book is written by a practical user of ex 
penenoe, and should be valuable to anyone who 
finds himself confronted with a complicated piece of 
apparatus, usually with very little reliable help 
There is added a glossary, and a list of 157 refer 
enoes to books and papers on the use of the micro 
soope 

(4) The fourth book is intended for the use of 
a lecturer or lecture demonstrator m optics, and 
explains how the fundamental lecture experiments 
should be set up for class teaching Projection 
experiments illustrating the laws of reflection and 
refraction and the passage of light through prisms 
and lenses are described in a thoroughly practical 
manner, in most oases diagrams are given, often 
also descriptions and photographs of the apparatus 
to be used These experiments are followed by the 
more difficult projections of interference, diffr&o 
tion, and polarisation phenomena The ripple 
experiment and the projection of a flat soap or 
celluloid film would be much improved by the use 
of a large oonvex lens, say 4 m , 6 m , or even 8 in 
diameter with a focal length of 20 m to 80 m, 
placed over the ripple tank or film , the distances 
should be so arranged that this lens should either 
focus a slightly divergent beam from the lantern 
on the aperture of the projecting lens, or form an 
image of the arc itself upon the lens without the 
interposition of the ordinary lantern oondenser I 
The beam should be reflected down through this | 
large lens, on to the film plaoed horizontally, the 
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light that is reflected back from the film passes a 
second time through the lens, and just before it 
reaches its focus it should be reflected forward by a 
prism into the projecting lens When the pro¬ 
jecting lens is being used for the projection of 
npples, an ins diaphragm placed in or near it 
will help to mtenatfy the image and show up the 
npples R 8 C 

Hydrogen Ion Concentration of Plant Cells. 
Hydrogen ton Concentration *» Plant Celia and 

Tissues By Prof James Small (Protoplaama- 

Monographien, Vol 2) Pp xn+421 (Berlin 

Gebruder Bomtraegor, 1929 ) 30 gold marks 
HE difficulties in the way of determining the 
hydrogen ion oonoentration of the intenor 
of plant cells are great and they have retarded 
any real advance in our knowledge of the opera¬ 
tion of hydrogen ion concentration as a factor 
governing the activities of the cell Of the three 
more obvious methods, the most attractive, that 
of using micro electrodes, has proved unsuitable 
even in the case of single cells, as apparently the 
results are liable to be affected very consider¬ 
ably by the oxidation reduction potential of the 
protoplasm A second method, that of measuring 
the hydrogen ion concentration of the expressed 
plant sap, has been much used, in spite of the 
known objections that it allows loss of carbon 
dioxide and also represents materials from oells 
of very different types, as well as from different 
parts of the same cell The third method, that 
of examining the behaviour towards a suitable 
range of indicators of sections of plant tissue, 
has been largely used and developed by Prof 
Small and his collaborators, and in this volume 
he summarises the results they have obtained, as 
well as the information available from other 
sources 

The data thus brought together are repre¬ 
sentative of a very wide range of plant types, and 
they include the reactions of the various tissues 
m the organs examined, as well as observations 
on the diurnal and seasonal variations In regard 
to the latter, it is shown that the general tendency 
of plant tissues is to be more amd m winter On 
the other hand, the external oells, which are gener¬ 
ally more acid than the inner ones, tend to have a 
lower acidity m winter Of equal interest is the 
author's discussion of the hydrogen ion concentra¬ 
tions of different parts of the same cell, and the 
observation that the cytoplasm and vacuole may 
have widely differing pH values Thus m the 
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more acid cells of potato stems, for example, 
the cytoplasm was pH 5 9, the vacuole sap 
pH 4 8-5 2 

Of great value also is the discussion of the 
buffer systems responsible for the regulation of 
acidity in plant sape The plants examined all 
differ in detail, but the present data show that the | 
phosphates and bioarbonatee, together with the 
salts of organic acids, exert with the free acids a 
predominant inffuenoe in regulating the pH of 
the sap The systems present vary, of course, 
with the plant investigated In sunflower, the 
rather feeble buffering effects are apparently due 
to phosphates chiefly In apple juice, mala toe and 
malic acid appear to play a predominant part The 
bicarbonate system so characteristic of ammal 
tissues appears to be much less important in 
plants, which is not perhaps surprising m now 
of the groat metabolic differences between plant 
and ammal The continuation of this work will 
be awaited with great interest by plant physio 
logists, who are, in the meantime, under a great 
debt to tho author for marshalling the available 
masses of data into an intelligible and convenient 
form W H P 

Our Bookshelf. 

The Law of Aviation By Dr G D Nokes and 

Dr H P Bridges Pp xix+220 (London 

Chapman and Hall, Ltd , 1930 ) 12s 6 d net 

This book is divided into two sections, dealing 
with conditions of peace and war respectively 
Part I, “ Peace ’—which naturally deals with the 
laws, both national and international, governing 
civil aviation—is as satisfactory as any publication 
can be at present, remembering the state of flux 
in which aviation must inevitably be for many 
years yet For example, the authors mention 
that the British Order in Council of 1923 “ has 
boen amended since that date not less than ten 
times ” 

The first part, dealing with British law, is clearly 
and fully set out, and constitutes an excellent 
standard text book on the subject as it stood at 
the date of issue, but it should be road subject to 
alterations by the flood of subsequent amend 
mente 

The chapters on international law are lees 
definite While the book sets out the laws, both 
ratified and otherwise, it necessarily cannot always 
give an account of interpretations of these that have 
not yet arisen Unhappily, many nations to-day 
are using these laws obstructively, in a manner 
directly opposed to the obvious spirit of them 

The chapter dealing with regulations for safety 
in flight, both for airworthiness of aircraft and 
navigation rules, are m a happier condition 
These regulations are now tending towards unifioa- 
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tion between the more important nations, and it is 
possible to discuss them with more confidence 
Part II covers the regulation of military aero¬ 
nautics in war and neutrality It automatically 
divides itself into two broad divisions The 
ordinary recognised rules of combat, modified as 
necessary to suit aircraft requirements, are obvious, 
and the authors’ inteipretation of them is quite 
definite The type of warfare peculiar to air¬ 
craft—as, for example, bombing of towns, the 
exact rights of an airman escaping from a wreok by 
parachute, etc —can only be oovered by expressions 
of opinion Even so, such opinions are valuable 
coming from legal experts, as both writers are 
This section is provocative rather than informative, 
and it is of the utmost value if read from thiB point 
of view 

Lehrbuch dtr chemxschen Phyatk Zugletch drUte 
Auflagt des Grundnatea der physxkahschen 
Ohemie. " Von Prof Dr Arnold Eucken Pp 
xvi + 1037 (Leipzig Akadcmisohe Verlags 
gesellschaft m b H , 1930 ) 56 gold marks 
Prof Eucken’s book ' Grundnss der physika- 
lischen Chemie ’’ has now developed into a ‘ Lehr 
buch der chcmischen Physik” The change of 
title follows naturally from tho fact that the physical 
aspects of chemistry have developed so rapidly in 
recent years as almost to obliterate the boundary 
between the two subjects Thus, on one side, 
thermodynamical theory has led to the replace 
ment of concentrations by activities , on another 
side, quantum theory has made the specific heats of 
Bolide a matter for complex physical investigation , 
and finally, the application of spectroscopy to the 
problems of atomic and molecular structure has 
made it necessary to include a treatise on optics m 
every work devoted to the study of physioal chem¬ 
istry Whilst, therefore, space must still be found 
for the familiar concepts of mass action and the 
phase rule, there is an irresistible tendency for books 
on physical chemistry to become even more physical 
in character, until they become m fact books on 
chemical physics instead of physical chemistry 
Prof Eucken's book covers more than 1000 pages 
and is therefore almost at the extreme limit of bulk 
for a text book to be read tn extenso, even by an 
advanced student m physioal chemistry Any 
further expansion would almost inevitably relegate 
it to the class of works of reference, from whioh 
particular chapters may be picked out for special 
study Indeed, it already has distinct merits from 
the latter point of view, since the author has been 
able to give an aocount of band spectra, and of some 
other rapidly developing lines of research, whioh 
may be of real service to those chemical students 
who follow the progress of modem physics with 
difficulty and with much retardation A transla¬ 
tion into English would, however, very greatly 
enlarge the scope of its usefulness both in Great 
Britain and in the. United States, arnoe it is a 
senous handicap to be obliged to read in an un¬ 
familiar language a book of such a sue and on a 
subject which cannot be made easy, even in the 
bands of the most competent teacher 
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Handbuch dor btologuchen ArbeUvmethoden Her- 
ausgegeben von Prof Dr Emil Abderhalden 
Lieferung 309 Abt 9 Methoden zur Erforseh 
ung dvr Laetvngen des tiertschen Orgontamut 
Toil 2, Halfte 2, Heft 3 Methoden dvr 8 Um 

wasserbtologie Pp 1386 1549 (Berlin nnd 
Wum Urban und Schwarzenberg, 1920 ) 9 gold 
marks 

Thr present part of this very useful work is con 
oerned with methods of research in fresh water 
biology and contains chapters on a variety of 
subjects by well known workers The portion by 
Dr W M Rylov on the Liranoneusten is perhaps 
one of the most interesting as it deals with a subject 
only comparatively recently brought into promin 
ence The study of the biology of those organisms 
which have to do with the surface iilm is rapidly 
becoming more and more developed, thanks to Dr 
E Naumann, who suggested the term nouston ’ for 
the life in this particular habitat Very special 
methods are here required, for those of the ordinary 
plankton worker cannot be used 
The most important members of the limno 
nouston are bacteria monads, and huglena, which 
live in masses and cause a variety of colours on the 
water surface Larger forms may also occur such 
as small Entomostraca and insect larva? This him 
life is often at its maximum in the larly morning 
hours, lessening m the afternoon and sometimes 
broken up in the evening A windless day is b« at 
for collecting Even an oil immersion lens is in 
eluded m the list of desiderata for the excursions of 
the out of door research worker 

Other sections deal with the collecting and culture 
of Bryozoa, oultunng of phyto plankton and zoo 
plankton, methods of manuring aquaria, ponds, and 
fakes, measurement of the penetration of light into 
the water by photoelectno oells, and methods of 
studying plant and animal communities Dr E 
Naumann s chapters on the breeding of phyto 
plankton Cladoeera, Ostraooda, Cojiepoda, and 
pelagic Rotatoria are specially good and give a largo 
amount of information in a small space 

The Truth about Publishing By Stanley Unwin 
Third edition Pp 359 (London George 
Allen and Unwin, Ltd , 1930 ) 7« 6d net 
Threw was a time when the craft of publishing 
was iegarded as something as mysterious as the 
‘black art’, and perhaps scarcely less sinister 
Even to day the misunderstandings aie scarcely 
cleared up and the ‘ man in the street ’ is still 
under the impression that the publisher is out to 
fleece the poor author while making enormous 

S jflts for himself The only way to remove that 
preemon is for the publisher to display his 
whole craft—frankly to lay all his cards upon 
the public's table and this is what Mr Stanley 
Unwin has done In this book he describee with 
utter fidelity the reception and reading of manu 
scripts—witn well merited praise of the publisher’s 
reader, the ‘ easting off ’, and estimating of 
oosts, the publisher’s dealings with the author 
in all forms of agreement, the oraft of book pro¬ 
duction , the business of selling and advertising , 
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questions of copyright and ‘ rights * generally, 
publicity, reviewers’ copies, free copies, and 
literary agents 

All that Mi Unwin says is true, and frankly 
and wisely he says it The publisher has a difficult 
and responsible task Apart from his technical 
and complicated business, he must have tact to 
deal with authois, a flair for what the public 
wants, judgment and Bound literary taste—or at 
least the power of making right decisions from 
the reader s ’ estimates—and, above all, a real 
desire to publish what is woith publishing Mi 
Unwin’s book has already gone a long way towards 
developing a right understanding of the publisher’s 
aims and work, and must be of the greatest help 
to the mexpeueneed author The present writer, 
being himself an author publisher, and thus able 
to see both sides of the publishing question, is 

§ lad of this opportunity of congratulating Mr 
tanley Unwin on writing so true and valuable 
an exposition 

Alluvium GrundsAtzlxcher vnd Programmattschea 
zur Geologic drr junqalcn erdgeachichthchen Epochs 
Von Kurd von Bulow Pp vinf 178 (Berlin 
Gebruder Bomtraeger, 1930 ) 13 50 gold marks 
Thf author uses th< term alluvium ’ in a strati 
graphical sense, to include both the epoch that dates 
from the beginning of the last retreat of the loe and 
the various deposits which have been formed—and 
still arc bung formed— m different parts of the 
world during this unfinished epoch Without going 
into great detail, a verv clear and concise summary 
of our present knowledge of post glacial deposits is 
presented Geographical distribution, relations to 
climate, petrological characters stratigraphical suo 
cession, and biological considerations all receive 
their due recognition The descriptions of the de 
posits themselves are based on a cross classification 
of climatic 7 ones against facies The latter include 
sub aerial (eeolian and soils) sub aqueous (fluvia- 
tile and lacustrine) organic glacial and fluvio 
glacial „ manno and littoral and volcanic So far 
as practicable, each of these groups is described in 
turn for the polar, tropical, desert, and temperate 
zones 

The method is a valuable one, for not only is it 
well designed to coier the whole field, but it also 
brings out the many gaps that still remain to be 
failed up by further exploration and research To 
afford an ideally Bound basis for comparative strati¬ 
graphy and palseoolimatology, the changing char 
acters of each facies as it is traced over the whole 
earth should be thoroughly known This ideal is 
being actively pursuod m the study of soils and 
poats, but even for these important facies it is still 
impossible to give a satisfactory world survey 
The book can be cordially recommended It pre¬ 
sents a well balanced picture of a vast and ever¬ 
growing subject, and oontams the very useful soil 
map of the world prepared by W HoUstem for the 
“ Handbuch der Bodenlehre ” Not least of ita 
merits from our point of view is the clarity of tile 
style, the involved sentences beloved of many 
German authors are here notably rare 
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Letters to the Editor 

hs Editor doe* not hold himself responsible for 
opinions expressed by his correspondents Neither 
eon he undertake to return, nor to correspond with 
the writers oj, rejected manuscripts intended for this 
or any other pent of Natubs No notice is taken 
of anonymous communications ] 

Effect of Internal Street on the Magnetic 
Susceptibility of Metals 

The effect of cold working or internal streea on the 
density, electno resistance, elastio constants, thermo 
electricity, etc , for various metals and alloys has beat 
a favourite subject of investigation, but few expert 
meats have been made to ascertain the effect on the 
magnotio susceptibility of metals We have been 
working at this subject for a considerable time and 
have found quite recently the extremely important 
fact that the diamagnetio susoeptibihty of a metal 
belonging to the cubic system decreases in a marked 
degree by cold working and that, by a severe cold 
working, the susceptibility of copper is changed from 
diamagnetic to paramagnetic 

The cold working was given to metals by means of 
a large press, the total maximum pressure of which 





amounted to 300 tons, or 800 000 kgm All the neces 
sary precautions for preventing the direct contact of 
the specimen with iron pieoee, by washing it with 
acid, alcohol, etc , were taken The measurement of 
susoeptibihty was made by means of Weiss s electro 
magnetio method (Honda s ' Magnetic Properties of 
Matter (1928), p 120) Two of the most important 
oases are reported below 

(1) Copper x~ -0 083x10', a weak diamag 
netio metal In general, the density of a metal 
di m i ni s h es with an increase of the degree of oold 
working or that of internal stress Henoe we may 
take the ohange of density caused by oold working 
as a measure of the internal strew Fig I shows a 
relation between the susoeptibihty and the density 
for different degrees of oold working 

It is a remarkable fact that during the change of 
density from 8 921 to 8 887, the magnetio suscepti 
bihty of oopper changes from diamagnetio to para 
magnetio The fact that this change is a true one 
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was oonfirmed by an annealing experiment It is 
well known that internal stress m oopper is com¬ 
pletely released by annealing it at 800*, henoe the 
cold worked copper specimen was vacuum sealed 


X 



in a small pyiex glass vessel and its susceptibility 
at different temperatures was measured during a 
very Blow heating and cooling The result is shown 
in iig 2 The paramagnetic susceptibility of the 
oold worked oopper rapidly decieases in the range 


X 



230° 330°, where the internal strew is released, and 
takw ite original diamagnetic value -0 083x10-* 
at 300° During cooling, the susoeptibihty remains 
almost oonstant down to room temperature 
(2) Silver x“ -0 200 x 10-*, a diamagnetic metal 
Figs 3 and 4 show similar curves corresponding 
to Figs 1 and 2 respectively Thus, during the 
ohange of density from 10 489 to 10 439, the dia 
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magnetic susceptibility changes from - 0 200 x10-* 
to ~ 0 140 x 10 « From the course of the curve, it 
might be expected that at an extremely high stress 
(density = 10 865) the susceptibility of oold worked 
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Tie 4 Cold worked silver 

silver will change from the diamagnetic to a para 
magnetic The annealing experiment (tig 4) shows 
also that the change is a true one 

Thus we have now two examples in which the 
magnetic susceptibility of a substance changed its 
sign with external conditions namely tin and copper, 
the former (l c p 134) changes its sign with tempera 
ture and the latter with internal stress 
According to Honda s theory of magnetism (f e , 
p 185) the magnetic susceptibility of a substanc e u 
the sum of a paramagnetio term x, and a diamagnetio 
one Xd. that is, 

X=»X. -Xd 

By applying a stress to a metal its density diminishes, 
and this will cause an increase of x, by the decrease 
of mutual action among neighbouring atoms (l o p 
181), and also an increase of Xd by an increase of 
bound electrons (/ c, p 186) at the cost of free 
electrons, so that m the case of diamagnetio metals 
the difference -(xj-x») may numerically deciease 
as in the case of silver and may even become positive 
as in the case of oopper, provided that the rate of 
increase of x, is greater than that of Xt 

Kotab6 Honda 
YoBOMATSTT SHIMI7U 
Research Institute for Iron, Steel, and 
Other Metals, 

Sendai, Japan, Oet 27 


Effect of a Direct Current on the Frequency of 
a Sonometer Wire 

Ik a communication m Natubb of May 31, p 810, 
Mews D V Go gate and Y G Naik describe an 
experiment showing that a vibrating sonometer wire 
undergoes a lowering in frequency when placed m a 
DO circuit They affirmed that this unexpected 
result waa due neither to the heating of the wire nor 
to a magnetic action, but at the tune offered no 
explanation of the cause In their experiment a sono 
meter wire was tuned to the frequency of an electric 
ally driven fork so that synchronous vibrations of a 
large amplitude were set up m the wire When a 
direct current waa sent through it, the amplitude was 
imm e dia tely reduoed, and could be restored again to 
its original width by shortening a little the dutanoe 
between the bridges, thus showing that the frequency 
of the wire had been lowered 
This seemingly inexplicable phenomenon aroused 
•ome interest m this laboratory, and at the suggestion 
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of Dr S J M Allen a detailed investigation waa 
earned out It was found that there is nothing 
mysterious about the effect It is simply the result 
of a decrease of tension m the vibrating portion of 
the wire due to thermal expansion and the friction 
at the bridge Thu explanation can be verified by 
the following experiments 

(1) The experiment of Messrs Gogate and Naik 
was repeated and similar results were observed 

(2) To test the effect of heating on the wire, a still 
wire was strung parallel and oloee to it When a 
current was sent through this still wire a decrease m 
amplitude of the vibrating wire, similar to that of 
the previous experiment, was observed However, 
when a sheet of mica was interposed between the two 
so as to cut off immediate heat transfer, the passage 
of a ourrent through the still wire produced no change 
in amplitude The effect of heating was further 
tested by holding a hot rod dose to the vibrating 
wire A change in amplitude and accompanying 
change m frequency, similar to that produoea by the 
ourrent was at once observed, thus snowing that the 
change m frequency was duo to heating 

(3) T he fixed end of the wire waa attached to a small 
spring balance which was firmly clamped to the first 
bridge Tension was maintained by a weight and 
pulley When a current waa sent through the vibrat 
mg wire a displacement of the pointer on the balance, 
as viewed through a low powered microscope, in 
dilated a decrease in the tension of the vibrating 
portion When the current was broken the pointer 
moved back to its original position Thu proves 
that the frequency is lowered by a decrease in tension 
A curve plotted with change in tension as ordinates 
and current as abscissa takes the form of a parabola, 
but if the square of the current u used as absoisssB 
the result u a straight line showing that the ohange 
u directly proportional to the heating of the wire 

Wires of different materials were used It was 
found that for those having large expansion coeffi¬ 
cients the tension change was greater than the oorro 
spending change for wires having small expansion 
coefficients for example the tension ohange for 
German silver having a coefficient of 0 000018, was 
almost twice as great as that for steel with a coefficient 
of 0 000010 Thu shows that the ohange in tension 
is dependent upon the expansion of the wire 

As the wire expands and moves over the bridge its 
motion is opposed by the friction of the bridge so that 
the slack in the wire u not all taken up by the weight 
The tension m the vibrating portion, then, will differ 
from that on the opposite side of the bridge by an 
amount equal to the frictional force at the bridge 

(4) To test the effect of the bridge friction, the 
sonometer was plaoed m a vortical position and the 
bridge replaoed by a pulley, thus reducing the fnotion 
to a minimum Then when a current was passed 
through the vibrating wire, no ohange in amplitude, 
and consequently no change in frequency, could be 
deteoted, even though largo currents were passed 
through the wire 

Quantitative results will be published elsewhere 
Boland ScHAmn 
(Laws Fellow in Physios). 

University of Cincinnati, 

Nov IS 

A Biological Station for the Red Sea 

Tkb Red Sea is one of the most interesting m the 
world, and the usefulness of a biological station on 
its shore scarcely needs emphasis Owing to its 
peculiar physical features—-desert coasts and a 
shallow sul separating it from the Indian Ooean— 
warm water, with active coral growth, and, with 
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that, the Indo-Paciflo fauna, extends much farther line only a few miles to seaward. Our buildings will 

north than in any other sea, vigorously growing reefs be on a raised ooral reef, the flat surface of which is 

occurring even at the entrance to the Gulf of Sues in disintegrated into a gravelly sand ; below is a little 

latitude 28° N. Living corals and Alcyonaria of beach, and reef flats with weeds and marine phanero- 

tropical genera are to be found even at Sues, while gams, with scattered corals and Alcyonaria along its 

at a point a few miles south is a bed of at least six- edge. A short distance to sea is as beautiful a coral 

teen species of coral with four of Alcyonaria ; coral bed as I have seen anywhere, rising to the surface 

may, however, grow without any reef formation, and to form a reef flat of the simplest construction. The 

it is doubtful whether a growing reef exists within outer reefs are of greater age and more complex 

the Gulf of Sue*. construction, with a different fauna of oorals; while 

__.ough much has been done on coral variation, of the Alcyonaria, for example, Tubipora grows in 

ecology, and physiology, much more remains, and the large masses, the red skeleton completely hidden 

whole tropical fauna offers problems which have r ' under the long, grey, or grey-green polyps. As m 

been touched as yet. A laboratory accessible ft most tropical seas, the Alcyonaria are Doth abundant 

and varied; Xenta along shore, the 
large fleshy forms on the outer reefs, 
the lovely scarlet or yellow Spon- 
godes and the rarer hard-stemmed 
gorgonians, m deeper water, and other 
groups, like these, rare and uicon- 
■.” —ipean seas, are to be 

looking over the side 

There is therefore little or no need 
for a show aquarium at GhardAqa s 
Nature provides more than could be 
shown in any tanks, however well 
stooked and skilfully kept; and, as the 
station is for the use of students and 
research workers only, this expensive 
department is to be dispensed with. 
In addition to the vessels used for 
research inside the laboratories, it is 
projKisod to build two or three shallow 
ponds on the reef flat, in which the 
water will be circulated by pumps, and 
in those close observation of experi- 


plenty of sheltered, yet clean, water 
in which cages, etc., can be safely 
anchored. 

The station should be useful to 
other than marine biologists, forming a 
centre from which the desert fauna 
and flora, both of the plain and 
mountains, may be studied more 
thoroughly than is possible from a 
temporary oamp and when restricted 
to tno cooler months. To the geo¬ 
logist the region is of exceptional 
., . . ,, , _ iterest, not for its oil yield alone, and 

the univenities of the Old World, and on this classic oombinod biological and geological exploration of 

ground, the origin of so many types, has long been the adjacent islr- J - ---- ->--»-* — 

wanted. It will therefore be of interest to all biologists coral roef probl 

to hear that the new Faculty of Science in the Uni- necessary motor transport will be provided, 
vwsity of Egypt has not been slow to realise the The climate of the Red Sea has an evil reputation, 
advantage in which it is placed with regard to tropical quite undeserved so far as Ghard&qa is concerned, 
marine biology, and had earned out two expeditions since it is well north of that area of low barometer 
to the Ked Sea before I myself became actively 
interested. 

The site finally selected is near the GhardAqa Oil 
Fields (the name is given as " Hurghada ” on the 
charts, an inversion of the Arabic), within the shelter 
of the Jifatui and other islands, in lat. 27° 18' N. 

A glance at the chart (Red Sea, Strait of Jubal), 
reproduced as Fig. 1, shows that we are near the 
southern end of the remarkable raase of reefs and 
islands, occupying the north-west oomer of the Red 
Sea lust south of the entrance to the Gulf of Sues, 
which is a continuation of the Zaiti ooaat range and 
ends in the high island of Shadwan. We thus have 
every form of reef at our doors, a great area of 
sheltered water of varying depths, with the 100 fm. 
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which separates the prevalent north-west and south¬ 
east winds of the end* of the sea, and in whieh those 
“ oities of dreadful night ”, Port Sudan, Suakin, and 
Massawa, have the misfortune to be plaoed. This is 
a point of importance to university research workers, 
who are often free only in the summer months, and it 
is hoped that, in the selection of the site design 
of the buildings, my long experience of the hot central 
section of the Red Sea will enable me to ensure 
oomfort at all seasons. Data provided by the meteoro¬ 
logical offloe of the Egyptian Government show that 
at GhardAqo the average maxima are higher by 
1-6° C. than in Cairo during the winter, an advantage 
to Ghard&qa; in May the same, namely, 82° C. j m 
June and July slightly lower, and half a degree 


mental animals will conveniently be 
can ied out, or material can be kept 
aliv itil needed indoors. There is 
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higher in August, September, and October. The 
highest averages are in August, the maximum then 
being 36-8° C., the minimum 25° C. (77° F.). In point 
of personal experience, GhardAqa is far more com* 
fortable than Cairo in August, sinoe every building 
is open to the breese, and the wearing of coats, 
collars, and ties is not enforced. 

The station is readily accessible, by land from 
Cairo, by sea from Sues. The former route involves 
a night m the train and an eight-hour journey by car 
across the desert and the Red Sea mountains, following 
the old road by which the Romans carried porphyry 
from their quarries in the mountains. From Sues the 
Anglo-Kgyptian Oil Co.’s steamers sail three times a 
week, reaching GhardAqa in 16 hours, and supply the 
oil camp with abundance of fresh water and pro¬ 
visions, ao that the hardships of desert life are con¬ 
spicuous by their absence. 

It iB hoped that the station will be complete in 
about a year’s time, not only as regards labors tones, 
apparatus, machinery, and launch, but also with rest 
houses for research workers and students. 

CYBIL CROSS LAND. 

University of Egypt, 

Cairo. 


Change of the Dielectric Constant of Nltrobensene 
with Temperature. 

I HAVE made a study of the dielectric constant of 
nitrobenzene as a function of temperature, using a 
method depending on the beats of two high frequency 
oscillation circuits, as described by M. Wolfke and 
W. H. Keoeom. 1 Some details concerning the appa¬ 
ratus have been published already in a short note 
on the dielectric constant of ethyl ether * 

It should be stated that the temperature was 
determined with an error not exceeding 0 005°, and 



the changes in the fifth decimal of the value of the 
dielectric constant were still discernible. 

The changes of the dielectric constant of nitro¬ 
benzene with temperature have been studied by 
Abegg and Seitz.* These authors, however, used 
under-cooled liquid which was not purified sufficiently 
to obtain results with a very high degree of accuracy, 
•a they themselves point out in their paper. 

In my experiments the nitrobenzene was obtained 
from benzene crystals and was carefully purified by 
means of the most reoent methods. It was afterwards 
fraottonised five tunes at the interval of 0-05° C. 

The dielectric constant was studied through the 
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temperature interval -78°, +30°; special oare being 
taken in the neighbourhood of the liquefaction point. 
The measurements were made both at increasing and 
decreasing temperatures. 

With decrease of temperature the dielectric constant 
of nitrobenzene steadily increases from the value 
38-4 at 30-01° up to the maximum value 38-18 at 
9 0°, in the immediate neighbourhood of the solidi¬ 
fying point. A sharp decrease is then observed down 
to the value 11 83at7-713 o ,andthenaslowasymptoti0 
decrease down to the limiting value 9-709 at - 78° C. 

These observed changes of dielectric constant of 
nitrobenzene with temperature do not agree with the 
results of Abegg and Seitz. 

Some irregularities w the rate of change of the 
dieleotrio constant in the region of sharp decrease 
(that is, between 0-6° C. and 7-713° C.) suggest the 
possibility of some complications in the neighbour¬ 
hood of the solidifying point of nitrobenzene. A 
further study will be made to clear up this question. 

The oliange of the dielectric constant of nitrobenzene 
at temperatures described above is represented on the 
accompanying graph (Fig. 1). 

A full report of the investigations concerning ethyl 
ether and nitrobenzene will appear in the Comptea 
rendua dea Sciences da la Soc. Polon. de Physique, 
Warsaw, and the Phyatkalieche Zeitschnft. 

J. Mazur. 

Physical Laboratory, 

Technical Institute, Warsaw, 

Nov. 13. 


1 Comm Leiden, 190a 
' Natbm, Oct 20,1US0, p 640 
* Ann.d />**., SO, 04, 1807. 


Persian Science and Jundlshapur. 

May I take the opportunity, afforded by the review 
in Nature of Dec. 0 of Sir Percy Sykes’s “ History of 
Persia of directing attention to a point of interest to 
students of the history of science f 

Readers of Nature will be aware that what we call 
* Arabic ’ science was to a very large extent the work 
of Persians who wrote in Arabic, though deriving from 
Greek, Syrian, and Hindu origins. It is also generally 
known that one of the greatest centres of Persian 
science was the school or university of Jundishapur. 
But there appears to be no general agreement as to 
where this school was situated ; and I am hopeful that 
readers of Nature may be able to throw some light on 
the matter. I give below some of the divergent views 
of authorities I have consulted. It will be noted that 
the name is spelt in a number of different ways, and, 
but for encroaching unduly on the spaoe available I 
would accompany this letter with a plea that a little 
science should be applied to the transliteration of 
Oriental names. 

Gibbon in his “ Decline and Fall of the Roman 
Empire ”, chap, xlii., places Gondi Sapor near Susa. 
Browne in “ History of Persian Literature ”, vol. 1, 
p. 305, quotes from Carl Brookelmann to the effect 
that Jundi-Shapur was in Khuzistan, which does not 
conflict with Gibbon’s statement. Sykes in his 
“ History of Persia ” (I have not yet seen the latest 
edition), vol. 1, p. 437, states that Gundisapur is the 
city of Shapur near Kaserun. This does not agree 
with the statement that it was in Khuzistan, which 
also has the support of the “ Encyclopedia of Islam » 
under the heading ‘ Djundai-Sabur ’. The “ Enoyolo- 
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place But Nial 


the 14th edition the uui 
Niahapur” I find no mention of Oeadnepore in any 
of the artioles m this edition referring to Is 

must assume that they an supposed to fa. __ 

” —r is in Khorasan, whereas the 

rozistan and Fan respectively 

___ r _dee Sciences ”, vol 2, introduo 

tion, refen to Gandisapora but does not say where it 
was Other references bearing on this matter will be 
found in Barton's “ Introduction to the History of 
Science”, p 4S5, and in “Lands of the Eastern 
Caliphate ", by Le Strange, pp 282 S , but they do 
not enable me to decide definitely where this city, so 
important in the history of science, actually was 
It may be that differences of opinion have arisen 
through the name of the Persian king Shapur 1 (also 
spelt Sapur, Sapor, Sapores, etc ) being closely assom 
ated with Nishapur (Nisabur, Naysabur, Niv Shapur, 
etc ) m Khorasan (Khurasan, Korasan, etc ), also 
with Shapur (Bishapur, Nishapur, Bih Shapur, Wih 
Shapur, Bana Shapur, Shahnstan, etc ) in Fare , also 
with a thud city the ruins of whioh are still to be seen 
on the road between Shuster and Disful 

Sir Percy Sykes informs me that the city in Fare, 
near Kaserun, which he believes to have been Jundi 
shapur, was very important with Sasaiuan has reliefs 
and is st " *- J "*■—ffj “-* 


s still termed the city of Shapur ’ 

Hugh P Vowues 


gun ejecta Fig 2 u a photograph of a rifle bullet 
velocity determination with two interoeptums In 


e 


A 


Pl« t —A and B lodkaU Uw tat sad second Interception o( the 
Bne o i flight by Ssht r»y> AS to Uw time merklnf 

the discharge from a shot gun, the mteroeptions are 
oomplex, showing shot column, wad, and cards 

A complete description of the method is being 
published at an early date 

Jakxs Taylor 
Robert Wabk 

Research Department (Nobel Section), 

Imperial Chemical Industries, 

Stevenston, Ayrshire 
Nov If 


Determination of the Velocities of Projectiles 
by Light Interception 

We have developed a light interception method 
for the determination of the velocity of projectiles in 
the immediate neighbourhood of the muzzle 

rhe principle of the method is shown in Fig 1 

I* I* 



FIS 1 


BB, is the gun Two beams of light 6,7, and SJ t 
cross the lme of flight of the projectile and are brought 
to a fine focus upon it The beams are turned Dy 
mirrors M x M t and gathered to linear foot, oolinear in 
a vertical sense, on the film of a high speed camera 
The projectile in its flight intercept* first the beam 
S l I 1 at 7, and then the beam #,/, at /„ causing 
breaks m the bands of light photographed on the film 
of the high speed camera Time marks are im pr esse d 
upon the film by means of an Socles’ valve maintained 
tuning fork of 1000- which carries a small oonoave 
mirror on one prong and deflects a beam of light fall 
ing upon it Knowing the distanoe 7,7, and the time 
between mteroeptions on the film, the velocity of the 
projeotile may be readily determined One beam alone 
may also be used for velooity determinations if the 
length of the projeotile is known 
The method has been used successfully for the 
determination of the velooity of nfie bullets and shot 
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Viscosity of Electrolytes 

As important conclusion arrived at in two recent 
papers on the viscosity of electrolyte solutions 1 is 
that the relative visooeity of all electrolytes must be 
greater than unity at high dilutions It follows from 
this that the phenomenon of negative viaoomty , 
which is well known to occur in solutions of salts of 
potassium, rubidium, etc must disappear at the 
highest dilutions, and that the presence of these salts 
in very small concentration must increase the visooaity 
of water 

Heretofore there has been no authenticated wstanoe 
of this phenomenon We have therefore measured ( 



chloride at 18 s C ms 
the Washburn Williams type 


r results for the 


eolation 

These observations seem unequivocally to show 
visoositiee greater than that of pure water up to a 
concentration of 0 026 N The dotted lme r ep resents 
the limiting ships predicted by the Dole Fhlkenhagea 
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to the extrapolated curve drawn through the expen 
mental point* A good straight line 1* obtained by 
plotting (*-l)/Ve‘againat Vo («de Jonee and Dole) 
and ite intercept on the axis of aero concentration is 
“0 005*, m satisfactory agreement with the value of 
- 0 0046 predicted by the Dole Falkcnhagen equation 
The values obtained in the silica visoometers are lees 
ocnoordant but indicate dearly die existence of rela 
tive visoosities greater than unity over the same con 
oentration range as that indicated above It is 
possible that measurements made with a capillary 
visoometer at these high dilutions are materially 
affected by some sort of electro kinetic effect which 
will vary with concentration, it is possible, for 
example, that specific ion adsorption in the capillary 
may produoe an eleotnoal ‘drag’ on the flowing 
liquid It is for this reason that we are oarrying out 
measurements in both silica andjdaas visoometers 
W E Joy 
J H WonrixniK 

Ph^ncud Chemistry Laboratory, 

* Jones and Dole. J Amir CSmt Son Si, SOW IMS Dole and 
FUkrahasm P/*i i l t *Hmlu XnUeknfl SO 6lf IMS 

Raman Spectra of Some Triatomlc Molecules 

It was observed by me 1 and also independently by 
Dickinson and West* that liquid sulphur dioxide 
gives three Raman frequencies The measured wave 
number shifts were 526,1146, and 1240, the line corre 
spondmg to 1146 being muoh more intense and sharper 
than the two others The spectrum of sulphur 
dioxide gas has sinoe been successfully photographed 
by me and exhibits a frequency 1154, which is die 
tinotly greater than the value 1146 obtained with the 
liquid and agrees muoh better with the infra red value 
1152 found for the gas by Bailey, Cassie, and Angus * 
rhe two other lines are presumably too weak to be 
reoorded m the ease of the gas 

The speotrum of liquid hydrogen oyanide has also 
been photographed by me and shows a triplet giving 
the frequency shifts 2076, 2097 2, and 2122, of which 
the middle component is muoh more intense than 
the others its value 2097 2 is probably accurate 
to within j- 0 2 Dadieu and Kohlrausch give it as 
2092 and do not reoord its companions 4 It is in 
terestmg to note that Barker, 1 working with hydrogen 
cyanide gas, found the corresponding infra red absorp 
tion band at 4 7/» to be a triplet, the maxima appearing 
on his curves at 2088, 2103 2117 wave numbers, m 
each case only a few units different from the values 
reported above for the liquid 

The case of carbon disulphide has been the subject 
of investigation by several authors Knahnamurti 
found recently 4 that the intense line at 655 has a 
feeble oompamon at 647, and that the line at 800 is 
also diffuse His results have been confirmed by me, 
and in addition three new very feeble bands at 4438, 
4605, and 4660 A have been discovered m the spec 
tram of carbon disulphide excited by the mercury 
line 4358 3 A when photographed with long exposures 
If these are assumed to be due to Raman transitions, 
they give us three new characteristic frequencies of 
carbon disulphide, namely, 412, 1229, and 1577 


hXJtS ll** 4 iwo 
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Dangerous Properties of Ethylene Ghlorfaydrln. 
Ik the issue of Natob* for Sept 8, 1928, p 876, 
appeared a note on a paper by Mr F E Denny 
read at the annual meeting of the Society of Chemical 
Industry m New York, m which he advooates the 
use of ethylene ohlorhydrm for speeding up the 
sprouting of potatoes, and m which it was inc h oated 
that the use of this substance is quite safe from the 
point of view of the workmen applying it 

During the oourae of its work in connexion with 
safety in chemical factories, the Association of 
British Chemical Manufacturers has recently had 
brought to its notioe (Zentr Qewerbehugvene, 1987, 
4 (9), 718) information indicating that this substanoe 
possesses unsuspected toxic properties, and that 
several deaths have occurred in Germany from m 
haling the vapour A somewhat similar ease with 
a fatal termination is reported, for the first time in 
Great Britain in the annual report of the Chief 
Inspector of Factories and Workshops, 1980, p 95 
The substanoe apparently acts as a metabolic 
poison with a specially severe effect on the nervous 
system, producing musoular weakness, inertness, 
refusal of food, sleepiness, and finally death by 
paralysis of respiration 

In view of the increasing use of this substanoe as 
a solvent for resins, wax, oeUulose, and in the laoquer, 
paint, and pharmaceutical industries under oon 
ditaons encouraging evaporation, it seems advisable 
to direct attention to the above observations, par 
tioularly as the substance itself is apparently innooant 
of all dangerous properties and its action is for that 
reason all the more subtle 

J Davidson Pbatt 
Association of British Chemical 
Manufacturers 

166 Piccadilly, London, W 1, 

Dec 5 


The implications of Heisenberg s principle of 
uncertainty are often seriously confused owing to 
the ambiguity of the expression to determine ’ 
In the present connexion this should mean to cause , 
what further meaning should be assigned to oauae ’ 
itself is here immaterial Among other physicists. 
Prof G P Thomson asserts in The Atom ’ (p 190) 
that physics is moving away from the rigid deter 
minism of the older materialism into something 
vaguely approaching a conception of free will' 
In any suoh statement determinism ’ appears to 
have the sole meaning of unvarying causation ’, 
apart from which free will is totally irrelevant 
Most unfortunately, however, to determine often 
means merely ‘ to ascertain ’, as when wo say we 
cannot determine ’ the exact state of the oaae 
On pp 193, 194, then. Prof Thomson substitutes 
this alternative meaning velocity is quite un 
certain A similar result applies if We try to deter* 
mine the velocity of the electron There is an 

exact reciprocity between the e x actness with which 
position and momentum can. be determined ” Hen 
* to determine ’ plainly means not 4 to cause , but 
simply to ascertain But every argument that, 
since some change cannot be determined ’ m the 
sense of ' ascertained ’, it is therefore not ‘ deter 
mined ’ in the absolutely different sense of ‘ caused ’, 
is s fallacy of equivocation 

J E Tubnxb 

University of Liverpool, 

Nov 10 
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A New Theory of the Evolution of the Insects. 
By Dr R J Tillyabd, F R 8 


A CRITICAL study of the various theories 
extant concerning the origin and evolution 
of the insects as a class reveals that there is so far 
no general agreement amongst biologists on the 
point at issue Handlirsch derives them direct 
from Tnlobites A long line of authoro champion 
the theory of derivation from Crustacea , well 
known exponents of this theory are Hansen, G 
H Carpenter, and Crampton Versluvs would de 
nve them with all other Arthropods, from the 
Onyohophora, by way of the Mynopoda, considering 
both Tnlobites and Crustacea as side branches 
which took to the sea The famous Campodea 
Theory of Brauer is only one of a number of more 
or less diverging views which would derive the 
insects more or less directly from some type of 
Mynopoda 

It is interesting to notice which type is considered 
the most primitive of all insects according to these 
various theories For Handlirsch, the original m 
sect was a winged PaleBodiotyopteron u hich arose 
somewhere m the Carboniferous the Thysanura 
and other supposedly pnmitive apterous forms 
are, for him, debased side branches of an originally 
winged mam stem lor those who would denvo 
insects from Crustacea, the family Maohilidse of the 
Thysanura is the most pnmitive type Those who 
support the myriopod theory fifid the closest con 
nexion between the Symphyla on one side and the 
C ampodeidae on the other 

All the theories so far put forward appear to fail 
at some critical point Few entomologists can 
believe that winged insects preoeded the oldest 
wingless forms it is on this point that Handlirsch s 
theory so clearly and fascinatingly presented by 
its talented author, fails to make appeal The 
argument on segmentation drives the adherents of 
an origin from Crustacea to support a fairly highly 
evolved type of crustacean, somewhere near the 
lower Malacostraca, as the anoestor of Mach did® 
but suoh a theory breaks down whon put to the 
test of detailed analysis The old crux of the 
position of the genital pore still stands unsur 
mounted by those who would like to derive the 
Campodeidaa from the Symphyla There ib, m fact, 
no generally acceptable theory as yet 

Where nobody has succeeded, it would seem 
indeed rash for anyone to make a further attempt 
I have, however, done so, not so much with the 
hope of oonvmcmg everybody that I have found 
the solution as with the desire to stimulate new 
lines of thought on a very old problem * 

The theory is built up from the results of an 
analysis of the evolution of (a) segmentation, (6) the 
walking leg, and (c) the reproductive system, in 
insects and other arthropods As the results ob 
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tamed from all three analyses were found to agree 
quite olosely, the general theory so constructed was 
then applied to the evolution of other organs, 
including the various internal systems, and also to 
the embryology, with the result that it appears to 
stand the tests quite well It also does no violence 
to the geological reoord 

In segmentation, attention may be directed to 
the existenoe of a nauphus larva in the more 
pnmitive types of Crustacea, and to the telescop 
ing of this larval type into the embryology, m 
oertarn specialised types suoh as crayfishes and 
syncands The conclusion is drawn that the Crus 
taoea are denved from a nauphotd ancestor, though 
not from any actual type of nauplius Thu woiud 
imply an original lesser amount of segmentation both 
m the head and in the body of the animal As 
regards the head the suggestion arises by oom 
parison of the nauphus head with that of Penpatus, 
that it was originally only four segmented, and that 
the mouth was ongmally closed behind by a flap 
or process which was not formed from segmental 
appendages, but was merely a process of the 
mandibular segment brom this arose the para 
gnaths in Crustacea and the hypopharynx and 
maxillul-B or superlingu® of insects The addition 
of either one or two maxillary segments to the 
head gave rise to all the five or six segmented 
heads now found m Mynopoda Insocta Orustaoea 
etc 

Turning next to segmentation m the Mynopoda, 
we meet the phenomenon of anamorphosis or the 
addition of segments dunng ontogeny by mterpola 
tion m front of the anal or preanal segment Such 
addition may take place either singly or in groups 
The young larva hatches out with relatively few 
body segments, and at each ins tar there is an 
increase by anamorphosis, until the full number 
is reached An analysis of the ontogeny of the 
pnmitivo mynopod group Pauropoda shows that 
the young hatch out with only six postcephaho 
segments, of which only the seoond, third, and 
fourth carry legs Thu u the six logged larva ’ 
It u followed by a ten legged larval stage, a twelve 
legged stage, and a sixteen legged stage, while the 
adult pauropod has twelve postoephuie segments 
and nine pairs of legs Emphasis u laid on the 
fact that the total segmentation of the pauropod, 
inclusive of its five head segments, u less than the 
total of twenty one or twenty two required to de 
nve a machilid direct from a lower malaeostraoan 
or a kptostracan 

While all Progoneata appear to be anamorphic, 
and also many Oputhogoneata, there are also 
oertarn higher chilopods which, hire the crayfishes, 
have telescoped all their larval segmentation stages 
into the egg, and hatch out with the full number 
of segments belonging to the adult Thu pheno 
menon u termed epimorphosis It u clear that 
epunorphio forms are, m thu respect, more advanced 
than anamorphic ones 
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When we turn to the insects, we find that almost 
all of them are epunorphic, namely, the whole of 
the Thysanura and Pterygota One small group, 
the Protura, still exists which exhibits ana 
morphosis, the larval form has nme abdominal 
segments, and throe more are added just m front 
of the last, m the form of ring segments before the 
adult stage is reached 

This analysis now brings us to a hitherto ne 
glected group, the Collembola or spnngtails These 
differ from all other insects in 


The abdominal styles and exsertile vesicles of the 
Thysanura are homologous with those of the 
Symphyla, both belonging to the subcoxal region 
The legs of Collembola are even more primitive 
than those of Symphyla m not possessing either of 
these organs and also in the non development of 
any definite scheme of ohitmisation of the subooxal 
region 

The evolution of the leg m Mynupoda may be 
followed out through stages with six, seven, and 


having only six abdominal seg 
ments right through their em 
bryology, their larval stages and 
the adult A close comparison 
can be made between this con 
dition, which is really that of 
possessing nme postcephalic seg 
ments, and the twelve legged 
larva? of Pauropoda and Sym 
phyla It is suggested that this 
condition » even more primitive 
than that of the anamorphic 
groups, and should be distinguished 
as protomorphtc 

We thus have three stages of 
evolution in segmentation of ter 
restnal arthropods (1) Proto 
morphism, m which an original 
small number of segments is re 
tamed throughout the ontogeny 
(2) anamorphism in which this 
original number is raised bit by 
bit, by addition of new segments 
near the hinder end at eedysis 
and (3) eptmorphism, in which all 
this larval addition is telescoped 
into the embryonic period, so 
that the young larva hatches out 
with the full number of segments 
The Collembola are claimed to be 
a remnant of the original proto 
morphio ancestors or Protaptera 
but for the fact that their ab 
dominal appendages have been 
specialised to servo another func 
tion, that of jumping, instead of 
remaining as walking legs, they 
could be classed as very primitive 
opisthogoneate mynopoos The 
frotura are a remnant of the later 



developed anamorphic groups of 
hexapods The Thysanura must have begun as 
Entotrophica and later beoorae more vigorous and 
developed exserted mouth parts The Pterygota 
or winged insects must have sprung direct from a 
dorso ventrally flattened lepismatoid type 
The analysis of the walking teg brings out two 
points fust, that there is no evidenoe of an un 
doubted exopodite in the legs or m a xill c of ter 
restnal arthropods, and therefore no need to derive 
insects from manne forms Secondly, that the most 
primitive walking legs are thoee of the Symphyla 
and Collembola, both of which are only actually 
four •segmented, ending in a claw and exnpodium 


eight segments, that of insects through stages with 
five seven, eight and nine segments, the latter 
being the types having a tarsus with five divisions 
The additional subdivisions do not take plaoe 
similarly in mynopods and insects, and hence it is 
not allowable to homologise the separate segments 
above the original four in the two types 
Coming next to the crux of the reproductive 
tern, and dealing first with the Japygidas and 
primitive Pterygota, we are led to the con¬ 
clusion that the Thysanura Pterygota line origin¬ 
ally possessed eight pairs of gonads segmentally 
arranged, of which one pair has been lost m the 


No. 3101, Vofc. 126] 



NATURE 


[December 27, 1930 


Japygidffl Counting thoracic and abdominal seg 
menta all aa poetoephalio, the moat posterior 
position of the gonopores m Proooneate types 
is the fourth postoephahc segment, while the moat 
anterior position in Opisthogoneate types u actn 
ally the eighth, m CoUembola Thus both types 
can be simply derived from an original anoeetor 
which possessed only five pairs of gonads, m the 
fourth to eighth poetoephalio segments respect 
ively These must be oonoeivea of as having 
originally opened segmentally by paired gonoporea 
The linking up of the gonads on eaoh aide by paired 
gonoducta, to open mto the fourth poetoephalio 
segment only, gave the primitive progoneate oon 
dition, while a similar linking, with backward 
opening mto the eighth, gave the primitive opiatho 
goneate condition, aa in CoUembola 
The conclusions arrived at by the above three 
lines of analysis are so olosely similar that it is 
possible to exhibit them all m a single phyletio 
diagram (Fig 1) The original oonunon ancestor 
of mvnopoda ami insects must have differed from 
the Onychophors in not being epunorphio and m 
having fewer body segments This common an 
oestor, the Protaptera, would have merited the j 


I status of a class It divided, first of all, mto pro 
goneate and opisthogoneate forms , and, venr soon 
after, the opisthogoneate types divided mto Slyno- 
poda Opisthogoneata and true Inseota or Hexapods 
The CoUembola are the only remaining remnant 
of all the ancient protomorphio types They were 
quite well developed in the Lower Devonian The 

g oneate types culminated m the higher diplo* 
, leaving the pauropoda on one hand and the 
phyla on the other as lowly anamorphio types 
opisthogoneate mynopods ran out mto the 
higher Chilipoda, which are epunorphio , but, while 
still anamorphio, they gave nse to another highly 
evolved type, the Schuotarsia, with annulate legs 
and huge compound eyes The hexapod or insect 
line, leaving the CoUembola and Protura far behind 
as lowly side branches, ran rapidly through the 
Thysanura Entotrophioa to the Thysanura Ecto 
trophioa, and so to the winged forms of Pterygota, 
probably somewhere in the Carboniferous 
The probable geological horizon of the hypo 
thetioal anoestral Protaptera is Upper Silurian, and 
their ecology is that of terrestrial forms dwelling 
in moist places and feeding on primitive plant 
life 


Progress in Education and Research in Agriculture and Fisheries 


I NCREASING recognition is being given to the 
fact that many problems connected with agn 
culture need the help of the trained research worker 
as well as that of the practical man During the 
last twenty years, since the appointment of the 
Development Commission steady and rapid pro 
gross has been made, until at the present time the 
ramifications of the system of research and advisory 
work set up by that body extend over a surprising 
variety of problems Three reports recently issued, 
one by the Development Commissioners, and two 
by the Ministry of Agriculture on agricultural re 
wearch institutes and research and education re 
spectively, present a comprehensive picture of the 
existing state of affairs m Great Britain 

Theiepoit of the Development Commission* falls 
mto four sections, the first two of which relate 
to the grants which have been reoommended for 
the development of agriculture, rural eoonomy, 
fisheries and harbours, and describe the purposes 
for which these advances are being used The 
third part of the report relates to action taken under 
Part 2 of the Act of 1909 in connexion with the 
compulsory aoquuution of land for road improve 
menta 'Hie fourth part deals with the financial 
position of the Development Fund at the end of 
the year 1929-30 The advances reoommended 
from the fund amounted to £721,603 as against 
£394,752 in the previous year The large increase 
for agriculture and fisheries is attributable to re 
commendations for capital expenditure out of a 
special grant of £000,000 made for unemployment 
relief Schemes relating to fishery harbours and 
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reclamation are receiving special attention, and 
any economic schemes of reclamation which may 
be put forward will receive favourable consideration 

Among the activities of the Commission, those 
dealing with the development of the countryside 
make a wide appeal Rural industries are being 
aided and developed in thirteen counties by means 
of grants to be expended acoording to local needs 
for the organisation of classes and the staging 
of exhibits at shows Some counties now have 
permanent showrooms for exhibiting craftsmen’s 
goods The building of village halls is much en¬ 
couraged by a system of loans which has now been- 
thrown open to the whole country by the establish 
ment of ad hoc oommittees in counties not having a 
oommumty council The success of the scheme is 
such that m the first three months of 1929, 279 
villages made inquiries as to loans, and during that 
period fourteen loans amounting in all to £3833, 
were approved 

Another feature of the years work of the De 
velopment Commission has been the adoption of 
methods for the relief of the fishing industry by re¬ 
mission of debts and by reoonditiomng of harbours 
with the view of the development of fisheries A 
total sum of £34,770 was reoommended during 
1929-30 for the maintenance of fishery research 
Hie grants are for directed ’ researches, deliberately 
planned to find a solution of problems affecting the 
commercial fisheries, and ‘tree ’ researches, the 
object of which is to advanoe that knowledge of 
marine life m relation to its whole environment 
upon which the solution of practical problems ulti¬ 
mately depends The fisheries section of the re¬ 
port sets forth much interesting information and fa 
calculated to surprise the average reader by the 
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extent and variety of the attempts to improve oar search from all 
knowledge of matters appertaining to the import* capital account 
ant sources of food in nver and sea grants, more tha 

The position of affairs relating to agricultural the form of gra 
research is set out more fully in the report issued most important 
by the Ministry of Agriculture and Fisheries * formation of eigl 
Here, again, it is obvious that a very wide field is been established 
being surveyed, and that a multitude of problems research institute 
relating to agriculture in the widest sense are being animal nutrition, 
probed These investigations are nearly all oamea agricultural para 
out at the research institutes and at advisory oentree, plants and othei 
by specially appointed staffs It is scaroely poe ready seems oer 
Bible to give even the briefest outline of the activities afforded for mut 
of the stations, which range from every aspect of formation will be 
plant and animal growth m health and disease to as overseas worki 
problems of agricultural economics engineering, Attention is d 
food preservation and transport The main knee students, trained 
of research in progress are indicated m a senes of filling the vanoui 
short reports drawn up by the heads of the vanous time to time offt 
institutes, bat of necessity they can do little more ranee been taker 
than indicate the object of the experimental work moreased public] 
and the more striking of the results already ob awaiting trained 
tuned It is apparent that steady progress is being The report as 
made and muon valuable information obtained and an outline of the 
disseminated, the output apparently being limited activities with rej 
only by the staff and money available The at investigations an 
tempt to establish Sparitna towruendi* (nee grass) provision of tech 
m Essex is interesting The primary object is to of the scientific n 
prevent coast erosion, other considerations being published elsewh* 
the provision of a supply of seed to meet overseas Agncultural ed 
demands and the establishment of a crop which to make steady 
oould be used as an emergency feed for stock and to of outstanding in 
provide material for examining other economic devoted to the pi 
possibilities of the plant Attempts at overseas cultural instruct! 
transport have shown that seed is unsatisfactory tween the ages o 
for long journeys involving passage through the certain expenmer 
tropics but that outtings can be successfully such success that 
earned so far as Singapore if shipped in cool schemes has con 
chambers between 30° and 40° F success has atten 

Fluctuations in the number of wild rodents are farm household i 
of importance on acoount of the eoonomio effects of cultural eduoatio 
these anunals on agriculture and forestry The certain institutes 
oo operation of numerous observers throughout the Improvements 
oountry has been enlisted to obtain data about science are overd 
cycles in numbers of field mice and squirrels, the forward for the re 
cyclical variation being apparently affected by ary College with 
disease and by oertam climatic factors as yet not mi a sound basis, 
properly understood far reaching 

The other report issued by the Ministry of Agn The progress of 
culture and Fuheneaf indicate* a gradual but rapid unproveme 
steady expansion of the system of agricultural re England, the proi 
search and education m Great Britain, this being much higher gra< 
regarded as convincing proof that a genuine need result the interei 
of agriculture in the country is being met by this aroused, and ma 


Agncultural research owes muoh to the financial 
aid reoeived from the Empire Marketing Board, 
which has facilitated considerable extension during 
the past few years In 1929 the expenditure on re 
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search from all sources amounted to £19,094 on 
capital account and £288,012 for maintenance 
grants, more than half of the expenditure ta kin g 
the form of grants to research institutes The 
most important single development has been the 
formation of eight Imperial bureaux, which have 
been established m oloee connexion with existing 
research institutes These deal with soil soienoe, 
animal nutrition, animal health, animal genetics, 
agncultural parasitology, plant genetics (herbage 
plants and others), and fruit production It u 
ready seems certain that the opportunities thus 
afforded for mutual interchange of ideas and in¬ 
formation will benefit Bntish agnoultunsts as well 
as overseas workers 

Attention is directed to the senous scarcity of 
students, trained in biological science capable of 
filling the vanous poets in the Empire which from 
time to time offer themselves special steps have 
ranee been taken to attempt to remedy this by 
moreased publicity of the possible opportunities 
awaiting trained biologists 

The report as a whole, confines its attention to 
an outline of the position of the Ministry s vanous 
activities with regard to agncultural research, local 
investigations and advisory work, scholarships, and 
provision of technical advioe Detailed aocounta 
of the scientific results are not inoluded as they are 
published elsewhere 

Agncultural education during 1928-29 continued 
to make steady progiess, but showed no features 
of outstanding importance Special attention was 
devoted to the problem of providing suitable agn 
cultural instruction for oountry boys and girls be 
tween the ages of fourteen and sixteen years, and 
certain experimental courses in Shropshire met with 
such success that the possibility of more extended 
schemes has come under consideration Further 
sucoess has attended the Ministry s i ©cognition of 
farm household management as a branch of agn¬ 
cultural education scholarships being provided at 
certain institutes 

Improvements in the jjosition of veterinary 
science are overdue, and proposals have been put 
forward for the reoonsti uotion of the Royal Vetenn 
ary College with the view of establishing the work 
on a sound basis, the recommendations being very 
far reaching 

The progress of dairy education is reflected in the 
rapid improvement m the milk supply throughout 
England, the producer on the whole turning out a 
much higher grade product than formerly As a 
result the interest of sanitary inspectors has been 
aroused, and many of these are endeavouring to 
keep m touch with the dairy instructors 

Horticultural education is steadily increasing, 
and during 1929 two more county authorities began 
to provide facilities m this respect A noteworthy 
advance has been made with regard to instruction 
m the cultivation of crops under glass, as complete 
courses of practical ana technical instruction for 
the commercial glasshouse industry have been 
established by the Heats education authority, in 
oo operation with the Lea Valley Growers’ Aseooia- 
tK>» Bulb growing provides an example of a 
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highly specialised industry which u benefiting by 
county and Government assistance, comprehensive 
trials mid experiments dealing with problems 
peculiar to the industry being earned out m various 
centres, notably Scilly, Cornwall, and Lincolnshire 
On the advisory side, continued progress has 
been made in the inspection and certification of 
growing crops, chiefly potatoes, strawberries, and 
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black currants, of goods intended for export, in¬ 
cluding nursery stock, and in the enforcement of 
the various orders against destructive insects and 
pests The value of this phase of work is enhanoed 
by the stringent import regulations in foroe in many 
other countries, as it is most important that the 
high reputation of the English certificate of health 
should be maintained WEB 


News and Views. 


The following sectional presidents have been 
appointed for the centenary meeting of the British 
Association, to be held in London on Sept 23-30 
next year, under the presidency of General Smuts 
Section A (Mathematical and Physical Sciences), Sir 
J J Thompson , Section B (Chemistry), Sir Harold 
Hartley , Section C (Geology), Prof J W Gregory , 
Section D (Zoology), Prof E B Poulton , Section E 
(Oeogiaphy) Sir Halford Mackinder, Section F 
(Economic Scienoe and Statistics), Prof E Cannan , 
Section G (Engineering), Sir J Alfred Ewing , Section 
H (Anthropology), Prof A R Radchffe Brown, 
Section I (Physiology), Dr H H Dale , Section J 
(Psychology), Dr C 8 Myers Section K (Botany), 
Prof T G Hill , Section L (Educational Science), Sir 
Charles Grant Robertson , Section M (Agnoulture), 
Sir John Russell On Wednesday, Sopt 23, the core 
mony of installing General Smuts as president of the 
Association, and a reception of delegates, will be held 
in the Albert Hall during a private view of the oxhibi 
tion which is being arranged in connexion with the 
Faraday centenary < elebrations, and will bo open, for 
tins occasion, to members of the British Association 
Dykstuffs have occupied considerable attention 
m Parliament recently, the debates incidentally 
directing the limelight of public attention on to the 
part played by organic chemistry in framing the 
nation s destiny In the House of Commons on 
Deo 17, the Government’s majority in favour of 
allowing the Dyestuffs (Import Regulation) Act, 
1920, to lapse next month had fallen from thirty to 
six— a small number, seeing that 482 members voted, 
but sufficient to reject the amendment inserted by the 
House ot Lords in the Expmng Laws Continuance 
Bill Mr Graham the President of the Board of 
Trade, disagreed with the view that opportunity for 
fuither inquiry was necessary, holding that there has 
already been made a full and impartial review of the 
ease by the Dyestuffs Industry Development Com 
mittee, which was representative of both dye manu 
faetureis and dye users This committee was unable 
to give any dear direction to the Government, the 
deoision of the latter, he said, was well founded and 
should be maintained Sir P Cunbffe Lister said that 
(he committee’s report urged the Government to 
pursue inquiries further and endeavour to reach 
agreement between makers and users as to the 
measure of protection necessary and the form which 
it should take He challenged the Government to 
disclose the views of the Service departments, and 
declared that a substantial section of dye users 


opposed the lapse of the Aot Sir H Samuel again 
opposed the contmuanoe of the Aot, is there any 
probability, he asked, that a new inquiry will lead to 
any more agreed and unanimous a report than that 
which has already been issued t 

Labour members were not solidly ranged m support 
of the Government s attitude, Mr Wise, Mr 
Denman, Major Churoh, and Mr Strachey advised 
acceptance of the Lords’ proposal to continue the 
Aot for one year Mr Wise expressed his belief that 
the growth of the dyestuffs industry in Great Britain 
lias had very valuable effects on ieseaich but he 
doubted whether all is being done that might be 
expected It would be in the best interests of British 
industry and the vital interests oonoemed in dyes 
and chemicals if the Aot wore oontinued for a short 
period Mr Denman said that we need more expen 
ment, we have shown ourselves intolerant of expen - 
ments and drop them at the moment when they are 
becoming interesting and worth continuing He 
advised a test of the new conditions, followed by an 
inquiry, before a final decision was reached Major 
Churoh said that virtually every scientific) body in the 
c ountry has condemned the non continuance of the 
Act With one aooord eminent scientific wotkers at 
the Bristol meeting of the British Association last 
September suggested that it would be an act of 
incredible folly to withdraw the protection which has 
been given to our dye industry, and he did not think 
the House oould afford to ignore the considered 
opinion of that body Mr Strachey declared that if 
Britain is to survive as an industrial nation, it will 
be primarily by the development and application of 
science throughout the industrial and economio 
system, and the action of the Government would 
attack the interests of scienoe both directly and 
indirectly by allowing the Aot to lapse Speeches m 
favour of temporary continuation of the Aot were 
delivered by Mr Remer, Sir H Croft, Mi Marjon- 
banks, Mr E D Simon, and Sir R Home, whilst 
Mr J H Hudson, Sir D Maclean, and Mr Shaw 
opposed it, the Secretary of State for War (Mr 
Shaw) admitted that the experts in his department 
advised that it is essential to mam tarn a ohemioal 
research industry, and that, failing it, there must be 
something comparable to safeguard the oountry 

Insisting) on its amendment, which has the effect 
of oontwvung the Dyestuffs (Import Regulation) Aot 
for smother year, the House of Lords on Deo 18 re¬ 
turned the Expiring Laws Contmuanoe Bill to the 
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House of Commons It was admitted, said Viscount 
Hailsham, that dye making is an industry of national 
importance, that the dye makers are supported by the 
Institute of Chemistry and the Federation of British 
Industries in anticipating that lapse of the Act would 
check research and undermine the economic position, 
and that the Government a advisers on matters of 
national security consider that the lapse would be 
attended by danger Lord Paimoor voiced the 
Government s protest, while Lord Darling reiteiated 
that the question is one of the safety of the country 
The subsequent debate in the House of Commons, 
which terminated with the acceptance of the Lords' 
amendment, disclosed little of scientific interest it 
was concerned rather with views on the relations be 
tween the two Houses with the organisation of the 
dyestuffs industry, with allegation and retoit The 
eenee of debates in Parliament haa perhajte served a 
useful purpose other than that which necessitated it 
The publio has been reminded that organic chemistry 
stands in a unique anil letqxmsible position on the 
quarterdeck of the ship of State Lip seivue at 
least and perhaps a woithier tnbute has been len 
doted to the claims as well as to the achievements of 
lesearcli All parties agreed that chemical leseaich 
must go forward in auppoit of industty anti of de 
fence , there were even references to the reasonable 
new of paying for such research as is desired We 
hope that in the comprehensive inquiry which will in 
due course lie held the voice of chemical science will 
be heard as attentively as that of economics 

Thh birthday anniversaries of three veteian wotkers 
in science and educational progress aie called to 
romembi ance this month On Doo 12 last, Prof 
W 0 Unwin, a master and teacher of the science 
of engineering —to use the appraising words of the 
late Sir William White—entered on his ninety third 
year He was bom at Coggeshall, Essex in 1838 
educated at the City of London School and began 
his notable technical career as a pupil in the firm of 
William hanbairn, Manchester Prof Unwin was 
elected to the fellowship of the Royal Society in 1886 
Dr William Garnett who was bom at Portsea will 
celebrate hia eightieth birthday on Dec 30 Like 
Prof Unwin, he was educated at the City of London 
School Proceeding to St John s College, Cambridge, 
he graduated fifth wrangler Entei mg the Cavendish 
Laboratory, Dr Garnett enjoyed the distinction of 
being the first demonatiator of physios there under 
James Clerk Maxwell From 1804 until 1915, Dr 
Garnett was educational adviser to the London 
County Council Prof 8 H Vines, who was elected 
a fellow of the Royal Society in 1885, will be eighty 
one years of age on Dec 31 A graduate of Chnst s 
College, Cambridge, ho was formerly bherardian 
professor of botany in the University of Oxford 
Tax centenary of the birth of the British ohemist, 
Augustus Matthiessen, which occurs on Jan 2, recalls 
a career successfully devoted to science m spite of 
great physical infirmity, but one which oame to a close 
all too soon, m tragic circumstances Bom in London, 
Matthiessea’s life-long defect was due to • paralytic 
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seiiure m his infancy From an early age, however, 
he displayed a taste for chemistry and at the age of 
twenty-one was able to go to Gieeeen, and later on to 
Heidelberg, woiking under Will, Buff, Bunsen, and 
KirchhofT Graduating Ph D at Giessen, he beoame 
known for his isolation of pure calcium and strontium 
by eleotrolytio means and for his study of electrical 
conductivity Returning to London, he oontmued 
his studies under Hofmann, fitted up a laboratory at 
1 Tomngton Place, and from 1862 until 1868 was 
lecturer m ohemiatry at St Mary’s Hospital and after 
that lecturer at St Bartholomew s Hospital His 
work on electrical standards, undertaken voluntarily 
for the British Association, oooupied the years 1862- 
1865, and in 1868 he was awarded a Royal Medal of the 
Royal Society for his investigations on the physical, 
electi ical, and chemical properties of metals and alloys 
For a year he was one of the editors of the Philo- 
aophtcal Magazine He died on Oil 6, 1870, at the 
early age of thnty nine years 

A recent Daily Science New Bulletin issued by 
Science Service, Washington, D C, gives a brief 
account of the meeting at Washington of the first 
Inter Araeru an Conference on Agriculture, Forestry, 
and Animal Industry At this meeting plans were 
discussed for protecting the great tropioal forests of 
the Americas from careless exploitation such as has 
laid waste the forests of other parts of the world It 
is estimated that there are some 3,000,000 square 
miles of forest lands in the twenty Latin republics, 
an area larger than the total area of continental 
United States exclusive of Alaska Practically no 
research has been undertaken m these forests, and the 
estimate of the volume of timber they are said to 
contain (at least six thousand billion board feet) is 
admitted to be purely guess work Mr W T Cox, 
consulting forest engineer of the Tropical Plant Re 
search Foundation, said that too little is vet known 
about the forests of tropioal and sub tropioal coun¬ 
tries He urged extensive forest exploration aided 
by aeroplane, so as to obtain not only botanical 
information of the numerous trees but also com 
memal classifications The training of young men 
in forestry and the development of these vast forests 
along scientific principles was advised 

International foresters heard something of the 
undeveloped state of the forests of the Latin Americas 
at the Forestry Conference at Rome in 1926 The 
proceedings of the Sub Committee dealing with 
Tropical forestry at that Conference show that there 
is a vast amount of information already gathered 
conoeming some of the tropical forests, and the perusal 
of Stebbmg's forests of India would disclose the 
methods by which the tropioal and Bub tropioal 
forests of India and Burma have been brought under 
an intensive management during the past sixty years 
or so At this Washington Conference other speakers 
dwelt upon the dangers of diseases and epidemics due 
to their accidental introduction, and to the neoeesity 
of organising this matter upon international hnes. 
Prof D M Matthews, University of Michigan, Was 
more practical when he pointed out the iangis of 
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looking for temporary reward rather than to ultimate I The electrical manufacturers of Great Britain have 


benefit when forests were out down He also directed 
attention to the degrade of the land which follows 
reckless exploitation, and the danger to agricultural 
areas Others pointed out the necess i ty of studying 
the little known or unknown timbers of this tropioal 
forest area with a view to their possible uses m 
future decades when both Latin American countries 
and the United States will have to turn to these 
forests for most of their lumber This shows a 
better realisation of the case and the Conference to 
some extent grasped the present position 
Tim executive of the Comitd International Radio 
Maritime at its meeting m Brussels m September last 
discussed the poeubihty of the transmission of pio 
turn to ships by means of radio On land between 
fixed places picture and facsimile reproduction is an 
aooompliabed fact, and Marooni engineers have ob 
tamed excellent results even when the places are 
thousands of miles apart The technical and oom 
mercial experts reoogmse that such a service as the 
transmission of wMthor ohiurts to ships commander* 
for their guidance m navigation would raise con 
siderably the factor of safety of navigation They 
concluded however that it would be premature to 
undertake a service of facsimile transmission to ships 
at sea Both technical and commercial difficulties 
stand m the way In the present state of the system s 
development the question of cost is a serious obstacle 
Such a service would doubtless enable ships to make 
quicker voyages and appreciably reduce risk It 
would supply the master of the ship with weather 
charts which would give him a vis lal indication of the 
weather conditions all round him In order to justify 
itself the aervioe would have to be perfectly trust 
worthy and sufficiently accurate technically to ensure 
good reception The apparatus therefore would have 
to be elaborate and the weather chart service would 
cost probably not lees than a guinea per day to ship 
owners The time oocupied in the transmission of a 
weather chart would be about twenty minutes during 
which the handling of the ordinary traffic would have 
to be suspended The technical difficulties that are 
not yet overcome are the interference from other 
signals and atmospheric* and m addition the pheno 
menon of fading These might render maps or 
charts illegible m parts and even misleading 

When the English railway companies were first 
grouped together it was expected that more satis 
factory results would be obtained by shareholders 
passengers and those who use the railways for the 
transport of goods According to the views expressed 
by Sir Philip Dawson at a luncheon of the Batti 
Wallahs Society on Deo 11 grouping has proved 
to be of no good whatever The obvious thing for 
the railways to do is to adopt the most modem 
methods whatever they may be but instead of doing 
this they do nothing He believed that if they needed 
the money for the good of the public the Government 
would be willing to guarantee the amount The in 
vestment would be quite sound Unlike road and 
other employment scheme* it would pay dividends 
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supplied the world with the best machinery for 
electno traction There is no reason why the country 
should not have the beat equipped electno traction 
system m the world Main line electrification has 
proved successful in Sweden, Japan India New 
Zealand, and many other oountnee Actual electnfloa 
tion of the railway lines is easier now than it was a 
few years ago because of the progress that has been 
made with the gnd Sir Philip Dawson behoves that 
main line electrification will soon be embarked upon, 
and that such electrification will beoome one of the 
great economic factors of the future The Southern 
Railway has now 300 route miles electrified making 
altogether 800 track miles In spite of road oom 
petition the inoreaae m passengers earned during the 
last year was 38 per cent This auooeas is due to the 
fact that the oomfort of the passengers has been 
studied The servioes are fast sad the trains suffi 
ciently frequent to make the consulting of a time 
table unnecessary 

The success which has followed the introduction 
of high voltages for the distnbution of electno power 
has led engineers to plan the use of still higher voltages 
In Germany for example there is a closely meshed 
network 4700 miles m length working at 100 000 
volts In addition Germany has now 760 miles of 
overhead mains operating at 220 000 volts Even 
this high pressure is not oonai lered sufficient to trans 
nut great quantities of energy over hundreds of miles, 
and 380 000 volt lines are now being considered At 
present the voltage economically practical is limited 
by the oorona losses but this limit can be raised 
considerably by employing suitable cables and m 
sulators To test the insulators which work at a 
pressure of 380 kilovolts it is found that a voltage of 
a million is not adequate In AEG Progress for De 
cember there is a description of a two million volt 
laboratory which has been erected in the Poroelam 
Factory of Ph Rosenthal and Co As two million 
volts will aie over a distance of 16} feet a very large 
building had to be erected It has no wmdows, as 
all the testa are earned out m darkness so that the 
faintest glow may be detected On one side of the 
building there is a large hole 27 feet in diameter for 
leading out when neoessary a two million volt con 
ductor The high pressure is produoed by two trans 
formers with their secondanes m senes and their 
pnmanes m parallel The alternator has a capacity 
of a thousand kilovolt amperes at a million volt* 
A large amount of power is thus available The 
flaahovers produoed by this plant make a noise fake 
the bursting of a high explosive and physioally are 
very similar to lightning To measure the voltage, 
sphencal eleotrodes each eight feet m diameter are 
used 

The work of draining the 2>uider Zee the great 
national enterprise of the Netherlands, is now m 
full progress (Natobx Sept 21 1029 p 446) It is 
estimated that when all the land considered in the 
scheme has been reclaimed from the sea the area of 
the oountry will be increased by about one*#eventh 
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The first Hid smallest of the four areas into which the 
undertaking ha* been divided, and oompnawg nearly 
50,000 acres, ha* been provided with two pumping 
stations, one at Medemblik and the other at Den 
Oever When the area has been reclaimed, these 
station* will be permanently used for drainage pur 
poses In the Brown Bovert Review for November 
there is an interesting aooount of the novel electn 
cal equipment at the Medemblik station At Den 
Oever the water is pumped out by three oentnfugal 
pumps driven by Diesel engines At Medemblik the 
oentnfugal pumps are driven by three phase motors 
The Station is supplied with current at 50,000 volts 
Each of the induction motors driving the pumps is 
rated at 660 kilowatts and runs normally at 107 re 
volutions per minute By electrical devices, however, 
the speed can be vaned between 88 and 120 revs 
per minute, so that the operation may always be 
under the most favourable conditions Owing to 
their slow speed, the motors had to be constructed 
with 56 magnetio poles They always run at their 
maximum efficiency and power factor The electrical 
station has been working continuously since last 
February 

On Nov 17, there was opened at the American 
Museum of Natural History a new South Asiatic Hall, 
the stocking of which was due to tho enthusiasm of 
two British sportsmen, Lieut Col J C Faunthorpe 
and Arthur S Vemay The hall is a fine tribute to the 
art of taxidermy in the Museum and to painstaking 
efficiency which led to the collection in India not 
only of the animals themselves but also of tho plants, 
foliage, and representative sketches which combine 
to give a natural setting to the animal groups The 
actual work of collection has been in progress amc e 
the first expedition was sent out in 1921, and the new 
hall itself has been in preparation during the last 
five yean The exhibited senes consists of twenty 
large habitat groups showing all the more important 
of the Indian mammalia, but in addition the collectors 
brought back about 450 specimens now in the study | 
collections This fine gift—for the cost of the ex 
peditions was borne by Mr Vemay—arose from an 
almost chanoe visit paid by the late Col Faunthorpe 
to the New York Museum, when, disappointed with 
Hie Indian animals exhibited, he expressed to Prof 
H Fairfield Osborn his willingness to make efforts to 
replace them Needless to say, his project received 
every encouragement and support, and an unequalled 
South Asiatic Hall is the result The official dedication 
of the hall was commemorated by the publication of 
a large brochure containing reproduction* of photo 
graphs of all the groups It should be a useful book 
to the enterprising museum curator, if only because 
it indicate* suitable landscape treatment for the 
surroundings of different well known specie* 

So often we have referred to the educational 
activities, amongst children, of oertam American 
museums, that it u a pleasure to oommend the 
excellent wo* being accomplished by some pro 
vmoial museum* in Britain At the Cardiff Conference 
of the Museums Association in June, two papers 
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were read on the subject of a rural museum service, 
pointing out what has been done, particularly at 
Batley and Huddersfield, and what oould be done 
with further encouragement and help from education 
authorities (Museum* Journal, November) The mam 
theme oentred round the distribution and circulation 
of specially prepared educational groups amongst 
schools, and the interest taken m the papers and m 
the subsequent discussion showed how keenly alive 
provincial museum curators are to Hw educational 
possibilities of their collections and to the need for 
making an impression upon young minds In an 
editorial artiole upon the subject of rural museums 
for Britain, the sohool service is commended, but the 
remark is made that “ it is hud to see why Hie 
teaching of children in (not from) elementary schools 
should be a function of museums ” Of course, the 
use of the museum should be a function of the educa¬ 
tion authority, but by hook or by crook the museums 
must get a footing in the world of elementary educa¬ 
tion, and the museums semoe to schools, apart from 
it* own value, is a means of demonstrating to authori¬ 
ties slow to realise the possibilities that it is worth 
while to collaborate with museums 

A labor collection of neolithic implements from 
the Cotteswolds, numbering some eight thousand 
sjiecimens, has recently been acquired by the Chelten¬ 
ham Museum through the generous gift of Miss E A 
Paine The collection was formed by her brother, 
the late Mr A E Paine, who devoted many years 
of his life to the study of the neolithic period in that 
area The collection is fully illustrative of the develop 
ment of the new stone ago industries of the district, 
and m addition to finished implements, includes 
flakes, cores, and fabricators, as well as implements in 
various stages of manufacture There is also a repre 
sentative senes of polished implements, rare from this 
area In an account of the collection which appears 
in the Gloucestershire, Echo of Dec 5, it is said that 
the collection is the finest from the Cotteswolds in 
existence Incidentally, the wnter of the article 
states that while the Museum contains objects from 
the long barrows of the neighbouihood, the culture 
of the round barrows is not represented, although it 
is well known that many of these have been opened 
and that their contents are still in existence but 
arc not available for study Perhaps Miss Paine’s 
example may stimulate one or more private owners 
to emulate her generosity 

Db Mabcbl Fossrybux, the indefatigable general 
secretary of the French Society for Hie History of 
Medicine, has reoently compiled and published a 
bibliography, arranged according to authors and 
subjects, of the papers read before the first six inter 
national congresses of the history of mediome, held 
at Antwerp (1920), Pans (1921), London (1922), 
Brussels (1923), Geneva (1925), and Leyden and 
Amsterdam (1927) respectively The great variety 
of the subjects is shown by the fact that they have 
been classified m the following fifteen sections • 

(1) bibliography, terminology, inscriptions, etc.; 

(2) education, schools and faculties, corporationsj 
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(S) medioal doctrines, method*, and processes of ex 
animation, (4) biographies (by far the largest 

section), (0) history of anatomy , (8) history of 
diseases such as plague, leprosy, syphilis, and nervous 
disorders, (7) surgery, obstetrics, ophthalmology, and 
stomatology, (8) pediatrics, (9) dietetics, thera¬ 
peutics, pharmacology, hydrology, and climatology, 
(10) publio health and epidemiology, (11) veterinary 
medicine, (12) medicine and art, (IS) medicine and 
literature, (14) hospitals, public assistance, and mill 
tary medicine, (10) folklore, charlatanism, mystic 
medicine, popular medicine, and primitive medioine 

The November number of the King s College 
Horpxtal Gazette was published as a oentenary number 
and contains a sketch of the history of the Medical 
Sohool, 1830-1930, the Medioal Faculty having been 
established the year after the founding of the College 
For some years the students suffered from the draw 
back of having to obtain practical instruction in the 
neighbouring hospitals, until in 1839 the first King s 
College Hospital was opened upon the site of the old 
St Clement Danes workhouse in Portugal Street, 
Lincoln s Inn Fields One hundred and twenty beds 
were at onoe available, and by 1872 this had increased 
to 172 In 1900 King Edward VII laid the fnunda 
tion stone of the new Hospital at Denmark Hill, which 
was opened four years later Of the many famous 
men who taught in the old hospital, such as Richard 
Partridge (1805-1873) Robert Bentley Todd (1809- 
1860), Sir William Fergusson (1808 1877), Sir William 
Bowman (1818-1892) and others. Dr Willoughby Lyle 
gives many interesting notes torgusson, a bnlliant 
operator, it was said ‘ had the eye of an eagle, the 
heart of a lion and the hand of a lady Lister joined 
the hospital m 1877, and it was in the old buildings 
in Portugal Street in July 1892 that he delivered his 
last clinical lecture Patient to a degree he die 
liked carelessness, but his failing was unpunctuality 
The last meeting of the Committee of Management 
in the old buildings was held in July 1913, and 
patients were admitted and work commenced in the 
new hospital at Denmark Hill in October of the same 
year 

Thb sixteenth Report of the Director of Veterinary 
Servioes and Animal Industry, Ondersterpoort, 
Pretoria (Umon of 8 Africa, Dep of Agncult The 
Government Printer, Pretoria, 1930 Pp vi +592), 
maintains the high standard of previous volumes 
and is admirably produced and illustrated The 
Director, P J du Toit, and R A Alexander have 
found that it is possible to immunise horses against 
hone sickness by means of formalised virus The 
bacteria of botulism are surveyed at length by E M 
Robinson Parasitology has several papers devoted 
to it The important subject of mineral deficiency 
and metabolism as it affects animals is considered m 
seven communications The production of baoon is 
the subjeot of a valuable study in which the influence 
of the breed of pig and variations in the feed of the 
animals upon the grade of baoon produoed have been 
investigated These papers are only a few of the 
studies dealt with in this volume 
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Ax the ordinary meeting of the Institution of Elec¬ 
trical Engineers to be held at 6 p X on Thursday, 
Jan 8, an oil painting of Graham Bell, by Mr W W 
Russell, R A , will be presented to the Institution by 
Su Hugo Hirst 

At the recent council meeting of the Yorkshire 
Philosophical Society, York, Prof G Baldwin Brown, 
Watson Gordon professor of fine art in the University 
of Edinburgh, and Dr R Mortimer Wheeler, Keeper 
and Secretary of the London Museum, -Lancaster 
House, were unanimously elected honorary members 
of tho Society 

Serious losses are liable to occur from certain 
diseases, particularly piroplasmosis and anaplasmosts, 
in British cattle imported into South Africa, South 
America, and elsewhere, and this risk acts as a deterrent 
to the export trade The Ministry of Agriculture and 
Fisheries announces that immunisation against piro 
plasm 0818 and anaplasmosis can now be earned out 
at the Ministry s Vetennaiy Laboratory at Wey- 
bndge For particulars application should be made 
to the Secretary of the Ministry, Whitehall Place, 
London, 8 W 1 

We learn from a lecent Daily Science News Bulletin 
issued by Science Service Washington D C, that 
quaiantine restrictions on b londa fruit and vegetable 
shipments have been wholly removed as from Nov 
15 last These restrictions were put into force in 
oidei to protect the rest of the United States against 
the Mediterranean fnt fly which was discovered in 
certain Florida orchards m Apnl 1929 Eneigetio 
measures of repiession were put into operation almost 
immediately the dmcovory was made, and these 
appeal to have been so efficacious that Florida is now 
restored to complete parity with all other States so 
far as such shipments are concerned The lifting of 
the quarantine regulations, howevei, does not mean 
that the usual vigilante will be relaxed, sinoe the 
possibility has to be provided for that complete eradi-, 
oat ion of the pest has not yot been achieved 

The Medical Research Council announces that it 
has awaided three Dorothy Temple Cross Research 
Fellowships for 1930 31 these being the first appoint 
monts to be made under the teiim of the recent bene 
faction in that name for research fellowships in tuber 
culosis as follows Dr A I O McLaughlin, Chief 
Assistant, Tuberculosis Department, St Thomas’s 
Hospital London, Mr R J Matthews, Chief Tuber 
culosis Officer Mid Glamorgan area, and Medical 
Superintendent Cymla Hospital, and Lieut S M 
Burrows, R A M C , attached Sudan Defence Force 
Dr McLaughlin has teceived a fellowship for the study 
of methods of diagnosis and treatment at some ohosen 
oentre in the United States Dr Matthews and Lieut 
Bunows have received senior fellowships and will 
make special studies of problems of tuberculosis among 
the native population in Zanzibar and in the Bahr el 
Ghazal Province of the Sudan, under arrangements 
made by the Council with the respective governments 

An important catalogue (No 440) of some 9000 
second hand books on zoology, geology, afld palnonto- 
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logy hag just been received from Mrears Bernard optical principle, whioh does not appear to have 


Quanteh, Ltd, 11 Grafton (street, W 1 Many rare 
works are included 

Messrs A West and Partners, 36 Broadway, 
Westminster, have recently issued a catalogue of 260 
pages, of surveying and drawing instruments, with 
sections devoted to photographic apparatus and plan 
repioduotion materials Besides the usual apparatus 
and fittings there are described a new form of cahmet 
for filing plans by hanging them in steel clips , a 
computing board designed by Mr R O Kapp for 
calculations of two part tariffs involving the four 
quantities—the kw charge, the unit charge, the 
load factor, and the total cost per unit, and the 
Bromostat method of reproducing plans 

Mfssrs C If Canella and Co Ltd have recently 
issued a new edition of thoir illustrated Catalogue of 
Surveying and Drawing Instruments, including thoo 
dohtes, transit instruments levels, barometers, tole- 
a< opes, tide gauges, planirnotora etc Besidos giving 
the dimensions and prices of the instruments, notes 
r construction and, 

n their use also ilogue arc the 

prism attachment for use with theodolites for the 
observation of equal altitudes designee by Mr E A 
Rooves, and the prism alidade devised by the Rev 
A J Potter, an mstiumant depo on a simple 


been used in this connexion hitherto A new form 
of cathetometer is described , while among the baro¬ 
meters shown is an interesting reproduction of an 
instrument made about 1600 by Tompion, “ the father 
of English clockmakors , who, it will be reoalled, lies 
in the nave of Westminster Abbey, in the same grave 
as his famous apprentice, George Graham 

Appiications are mvitt d for the following appoint 
ments, on or before the dates mentioned —An 
assistant agiicultuial chemist in the Department of 
Agriculture and Hoiticulture of the University of 
Bnstol—rhe Agncultuial Advisory Office, 22 Ber 
ktley bquaie, Bnstol (Jan 3) A visiting teacher of 
mathematics for the Paddington Technical Institute— 
The Education Officer (T 1), County Hall 8 E 1 (Jan 
s at the 

Middlesbrough Junioi Technical Sohool 1 ho Director 
of Education Education Offices Middlesbrough 
(Jan 6) A puncipal rtf the Toiquay Technical 
College—1 he Secretary The Castle Lxetei (Jan 8) 
Civilian education officers Giade 1IT in the Royal 
Air Force Educational Service—The Setietaiy, Air 
Mimstiy C.wjdyr House Whitehall S W 1 (Jan 17) 
A profossoi of goologv at the Univeisity College of 
Wales—Ihe Financial Secretary Univeisity College 
of Wales Aberystwyth (l ob 14) 


Our Astronomical Column. 


Pluto —As noted in Natokk for kept 27 Prof M 
Wolf found an image on a plate exposed at Krtnigstuhl 
on Jan 23, 1914, which was conjoetured to be Pluto 
A comparison made by Messrs Bowel and Whipple 
with their ephomens in Lick Obg Bulletin, No 427, 
gave residuals of - 112 7' 20 2' in R A and DecI, 

so that the identity appeared doubtful (Han Circ , 
142) But m U A I tire , 305 Dr dagar publishes 
new elements of Pluto, in which he has applied per 
tuibations by all the large planets, so that thoy should 
be somewhat more exaet than the Lick elements (the 
difference between them is not great) I he new olo 
ments represent the 1014 position within 0 6', so that 
there is little doubt that it belongs to Pluto It ex 
tends the arc of observation by nearly six years, the 
previous date of the earliest images being December 
1010 (Mt Wilson) 

Prof H N Russell discusses the orbit of Pluto m the 
Scientific American for December He considers the 
resemblance to the predicted orbit of Prof P Lowell 
to be far too dose to be ascribed to ohance and con 
dudes that it is the planet to whioh Lowell s analysis 
pointed He also makes some interesting comments 
on the relations of Pluto to Uranus and Neptune It 
takes about 600 years for Neptune to gam a revolution 
on Pluto, so the two planets will not be so near to each 
other for 600 years as they were at the conjunction a 
few years ago It will be some 9000 years before the 
two planets will be at their minimum distance from 
each other, whioh is about 2| astronomical units 
Pluto oomes slightly inside Neptune s orbit, its pen 
hehon distance being 29 80 units, but its high inclina 
tion (17° 7') prevents a very near approach Zagar s 
date for the next perihelion passage is 1980 Aug 28 72, 
Lowell predicted March 1001 

Masses and Rotations of Planets —Mr V V Nar 
iker, 136 Victoria Road, Cambridge, notes m ? letter 
to the Editor’that if the planets are arranged m order 
of angular velocity of rotation, we get nearly the same 

No 8101, VOL 126] 


order as when they are arranged in order of mass, the 
larger masses having the amullor periods of rotation 
Ho observos tliat this may throw some light on the 
origin of the planetary system, as the orbital speeds of 
particles near a large mass would be higher It is 
doubtful whether mui h stress can be laid on his result 
The diffeience of angular velocity of the four giant 
planets is very small i omjtarod with their difference of 
mass, further, Neptune, though mote massive than 
Uranus, has a slower rotation At least two of the 
inner planets, tho earth and Mercury, havo had their 
angular velocities diminished by tidal action, so that 
their present rotations are not much guide to the 
primitive ones Still, the point is worth mentioning, 
as it may be one of the many factors on which the 
oarly rates of rotation depended The masses of the 
asteroids are very small, still, many of them are in 
ferred to have rapid rotations from changes in their 
light 

The Leonid Meteors —The date of the next expected 
maximum of the Leonid meteors is now approaching, 
being due in 1032 or 1933 The Daily Science News 
Bulletin of Nov 18 and Nov 21, issued by Scienoo 
Service, Washington, D C, states that the meteors 
this year were more numerous than was expected, the 
display being the best smoe 1001 Dr Olivier states 
“ It was much better than we expected and greatly 
enoourages us to think that there may be a great 
shower in two or three years The maximum ooourred 
on the early morning of Nov 17, which was a day later 
than he expected , tho hourly rate was two or three 
tunes as groat as he expected, and many of the meteors 
were fire Dalis with long enduring trains 

It is extremely difficult to make accurate forecasts 
for meteors, as their orbits are not identical with that 
of the parent oomet, further, those that we meet in 
any year have never been seen before, so we can only 
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Research Items. 

-In Man for December, Erland | tarn a script that is wholly unlmowii ant 1 had already 


Peruvian Weights - 

Nor denataOld discusses the ancient Peruvian system 
of weights on the evidence of two oolleotions of stones 
presumed to be weights Although individual ob 
jects regarded as weight* have previously been de 
scribed, this is the first account of any senes from which 
some idea of the Peruvian system might be deduoed 
The first series is from the collection of Dr E Gallon 
in Berlin It comprises 13 stones and was discovered 
in the Hacienda de Sagrano, near Huncho With 
the senes wsa a small beam balance and a basket 
work case I he weights were enclosed m a neatly 
finished doth bag With one exception the weights 
are water polished pebbles, the exception is said to 
be of meteoTio iron The stones fall into two senes, 
one of four stones, the other of rune When the senee 
of nine is arranged according to weight, it appears that 
the heaviest is eightoon times the weight of the 
smallest the intervening units being 8 5 10 12 15, 
and the aggregate sum of all tho units 85 The weight 
of the smallest is 1 53 gm of the heaviest 27 50 gm 
In the series of four the largest again appears to equal 
eighteen units of weight weighing29 17 gm , and the 
smallest five units, at 8 10 gm This system appears 
to show Spanish influence The author however 
believes he has discovered in the collections of the 
Gothenburg Museum a series which is uninfluenced by 
the Spanish system in a number of stones contained 
in a cloth bag from Paohacamac In this senes of 
nine stones, five suggest a unit between 3 72 gm and 
3 86 gm , while the remaining four, if taken m pairs, 
probably constitute units in the same system There 
again occurs a weight which is eighteen tunes the unit, 
and it is therefore suggested that the figure 18 m 
the previous system is a survival of the ancient and 
original system It may be due to the necessity of 
measuring some compound in which one of the m 
gradients had to be eighteen times another—such for 
example as the proportion of copper to tin in making 
bronze (6 6 per cent of tin m the Inca bronzes) 

Excavations In Syria —The results obtained in 192B 
and 1930 by the French archeological expedition to 
Byria of the Acad&me dee Inscriptions ot Belles 
Lettree are desonbed by M Schaeffer the leader, in 
tho December issue of Antiquity The work was begun 
as the result of the accidental discovery of a burial 
vault at Minot el Beida which con tamed Myoen«an 
and Cypriote pottery dating from the thirteenth oen 
tury a o The excavations on this site have revealed 
an important cemetery containing several large root 
angular tombs with corbelled vaults, approached 
through a short vestibule with stairway, the whole 
being built of well worked stone blocks One of the 
tombs was hidden under an important building and 
other more important build mgs oonnect directly with 
the tombs One building cleared this year contained 
thirteen halls, rooms and passages without counting 
the upper Story, the staircase ana landing of which are 
preserved North of the tombs, towards the sea, at a 
depth of between 0 50 m and 1 60 m lay about eighty 
deposits of Myoennan, Cypriote, and local pottery, 
bronze implements, and a variety of other relics, some 
of Egyptian provenance, and including statuettes of 
Syrian and Egyptian deities A large temple cm the 
northern projection of the mound had two rectangular 
courts joined together and enclosed by thick walls 
The name of the town, Sapounna, was recovered from 
one of the stela New by was a seminary for priests, 
equipped with a library with numerous inscribed 
tablets Outstanding importance is given to the 
cuneiform tablets by the fact that most of them con 
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become alphabetic In the glossaries Sumenan is 
t ranslat ed into a language at present unknown, in¬ 
stead of the usual Babylonian From the important 
finds made to date, it is clear that Sapounna was an 
international commercial centre of first rate import 
anoe, with a polyglot population whoae pnesta must 
have spoken at least live languages, including that 
which is at present unknown to us, while in the 
pantheon, native Syrian deities appear side by side 
with those of Mesopotamia and Egypt 

Abnormal Incisor in a Coypu —An abnormal incisor 
of Myocastor coypus, which recalls some of the examples 
in other mammals recently described by Prof W C 
M Intoeh, is described and figured by Carlos Ruacom 
(Phyau Rev Soc Argentina Oven Nat , 10, p 162, 
1930) In the degree of its abnormality this upper 
tooth is unusual, for, having been deflected ofl the line 
of its opposing rnoisor in the lower jaw, it has continued 
to grow until the tip has desonbed a full oirole and 
more Ihe usual length of the rnoisor of a coypu is 
70 mm , this one measures 150 mm 

Fresh-water Sponges from the Dutch Esst Indies — 
Mr N Gist Geo, in Treubta (vol 12, 1, 1930) con 
tinues lua work on fresh water sponges, the first part of 
which contained an historical account (Treubxa vol 11, 

2 1929) The present part provides descriptions and 
illustrations of a very large number of species Fresh 
water sponges are abundant in these regions, occumng 
in lakes tanks ponds and running water, and many 
of them are described from living material, this 
gives much value to the work, for colour form and 
habit are specially noted m addition to the spicules 
both of the sponge itself and of the gemmules We 
have now a very good idea of the fresh water sponge 
fauna of the Dutch East Indies, whioh is of consider 
able importance 

North American RetinelUd* —After careful study 
of the anatomy of most of the species, H B Baker 
has attempted to classify the North American land 
snails of tne genus Rctineila (Proe Acad Nat Set 
Philad , vol 82) Previous classifications baaed on 
the supposed presence or absence of an aooeseorv left ^ 
mantle lappet are inaoourate, the structure being 
present in all It seems that Retinetla, Olyphyaimia, 
Omphaltna, Meaomphtx, and Vitnnizonitee have two 
widely separated lappets on the left side of the mantle 
edge, but Oxychilua and ZonUea have only one oon 
tmuous lappet in that position The shell characters 
that may be used for the distinction of species are 
growth sculpture, spiral stri®, and form of shell A 
systematic list with localities and notes of the species 
of the genus form the bulk of the paper, which also 
includes descriptions of the new subgenera Olyphy 
alotdee and Olyphognomon 

The Foraminifsral Family Polymorphlnld* —In 
A Monograph of the Forammiferal Family Poly 
morphmidse, Reoent and Fossil ’ (Proc US Nat 
Mat , vol 77, pp 1 195, pis 1 40. 1080) Dr J A. 
Cushman and tne late Dr Y Ozawa describe and 
figure all the species of the PolymorphinxUB The 
first undoubted representatives are found m the 
Tnaa, but it is not until the Jurassic that the family 
becomes at all frequent The affinities of the species 
which have been recorded from the Ordovician and 
the Devonian are uncertain With regard to dia 
tnbution, the authors state that smooth and rather 
primitive species have a long geological history and 
are widely distributed, whereas specialised forms are 
restricted to narrow limits both in the present ooeans 
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and in the pact Similarly, some of the speoies of 
various genera that are highly ornamented or have 
very oharaotenstio shape* do not range widely 
In their remarks on the evolution of the family, it is 
stated that the Polymorphimde are certainly derived 
from some coiled form of the Lagemdsa such as Mar 
gtnuhna or Vagtnuhna Many species are described 
or recorded from various horizons in the Jurassio, 
Cretaceous, and Tertiary formations of England 
Researches on Crnuhna duUtuu —Thus organism 
is a favourite subjeot for research, and is used m two 
interesting papers in the June number of the Science 
Reporta of tho TAhoku Imperial University (Fourth 
Series—Biology), Sendai, Japan, vol S, No 2, 1930 
‘ Notes on the Development of a Holothunan Caudtna 
chtierune (7 Muller) ”, by Densaburo Inaba, and On 
the Circulation of the Perivisceral Fluid m Oaudtna 
chtlenate (J Muller) ”, by Masayasu Zarabi The 
first describes the development from egg to larva and 
young stages, the work being earned out both on 
material reared from artificial fertilisations and on 
eggs and larva? from the plankton The Aunculana 
stago is omitted and the barrel shaped larva is a 
Dobolana, which is also the case in several cucumanans 
the development of which is known Tho life histones 
of members of the family Molpadnd®, to which 
Caudtna belongs, havo not so far been investigated, 
and it is shown that it is more closely related to the 
Cue umamd® than to the Holothunde or Synaptid® 
The breeding season at Asamuchi, where the work is 
earned on, is in May and June, spawning taking place 
during the high tide which succeeds the day time low 
tide The structure of all the stages in development 
is carefully worked out and there are good diagram 
matio text figures and six plates The second paper, 
dealing with the pericardial and the tentacular fluid 
in Oaudtna, shows that the current of the former pro 
greases antero posteriorly dose to the body wall and 
returns postero anteriorly along the centre of the body 
cavity 1 he pressure of the ponviacerul fluid exhibits 
much venation and is much higher in adults than in 
the younger animals m a similar physiological state 
Genetic* of Garden Bean* —There are many vaneties 
of the garden bean, Phaseolut vulgaris, differing 
markedly in the colour and mottling of the seed, in 
flower colour, and m other characters K Miyake, 
Y Imai, and K Tabuchi (Jour Coll Agnc Imp 
Unw Tokyo, vol 11, No 1) have made a further study 
of the genetics of stem and flower colour, seed coat 
colour, and pattern They find pink stem recessive to 
red, the flower oolour corresponding m each case, 
while green stems may bear flowers which are red, 
pink, fleoked, or white Vaneties with flecked or 
white flowers always have green sterna, but when these 
are crossed the stem is coloured Red stem is epi 
statio to pink, and coloured stem is dominant to green 
Pink s green stem gives red F, and m F t 9 red 3 pink 
4 green, showing the presence of two factors As 
regards seed oolour, black is found to be epistatio, and 
white hyperstatic to all others Intermediate in the 
senes are brown, purple, red, grey, and yellow, each 
apparently represented by a single gene Piebald ia 
recessive to self oolour, and there are three possible 
modifiers affecting the extension of the oolour The 
' mottled ’ character is dominant and is linked to the 
recessive gene cretun, with which it gives 2 6 per cent 
of crossing over The venous types of bean studied 
are illustrated by two ooloured plates 

Bass Line Companion* —The Baltic Geodetic 
C ommission has reoently issued its first Special 
Publication (No I, Helsingfors, 1930, pp 836), whichia 
entitled “Measuring of Seven Base Lines’of the 
Baltic Polygon, executed m the year 1929 ”, by Uman 
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Bonsdorff The aim was to determine whether the 
base lines in the vanous oountnes surro und i n g the 
Baltic Sea, and partaking m the work of the Geodetic 
Commission, are really m agreement with one another. 
The seven base lines ohoeen were Ssubm (5 1 ton ) 
m Poland, Svekana (6 i km) in Lithuania, Osel 
(6 3 km) m Estonia, Hanko (5 9 ton) m Finland, 
EnkOpmg (6 9 km ) m Sweden, Oland (0 0 km ) in 
Sweden, and Lolland (0 8 km ) in Denmark, these 
were oompared with the standard bases at Potsdam 
(240 metres) and Helsingfors (720 metres) Eight 
invar wires were used , four were Finnish and four 
Danish, and a* their certificates indicated that their 
temperature coefficients were different, they were 
supposed to be drawn from different pieces of invar, 
it was found later that one set of certificates gave 
wrong values, and that all the wires were really drawn 
from tho same piece Afterwards it appeared that 
between the second and third measurements at 
Helsingfors all the eight wires lengthened by 0 082 
mm , for no assignable cause This seem* to be the 
most serious cause of error m such geodetic measure 
monte, apart from irregular lateral refraction depending 
on climatic conditions 

Echo-Sounding—Ihe depth shown by an eoho- 
sounding machine requires coriection for the slope of 
the bottom, since the strongest echo, which makes the 
lecord of the depth, us rotumed as a rule from the 
nearest point, which is not always vertically under the 
Bhip A L flhalowitz (Slope Corrections for Eoho 
Sounding U S Coast and Geodetic Survey Special 
Publication, No 105) considers that this correction is 
negligible if it is so small that the uncorreoted sounding 
would be correct if displaced on the chart by a distance 
not greater than the width of the numerals expressing 
it, 0 10 inch on an American chart, and provides tables 
for the rapid recognition of such cases At least two 
lines of soundings are required m order to determine tho 
slope correctly An objection to this suggestion is that 
a sounding would be entered unoorrecteil on a chart 
on a small scale but corrected on one on a larger scale 
The paper is reprinted in the Hydrographto Review, 
vol 7, No 1 (Monaco 1930), which contains a number 
of original papers and reprints or abstracts from other 
journals Among the original papers is a note, with 
illustrations, on the British Admiralty pattern echo- 
sounders for 250 fm and 500 fm, made by Henry 
Hughes and Son, and m other papers reference is made 
to the Langovin echo sounding apparatus used in 
Italian surveying ships, and tho French Marti appar¬ 
atus E Lubcke in a reprint recommends the use of 
the Admiralty “Tables of the Velocity of Sound, eto ”, 
H D 282, for the reduction of soundings to be used for 
scientific purposes, but prefers a standard velocity of 
1500 metres per second for practical purposes M 
Camille Vallaux discusses the present state of our 
knowledge of the Humboldt Current, and accepts the 
view that the cold greenish water noh in diatoms 
wells up from tho continental slope, while the oooa 
sional patches of cold blue water come from greater 
depths Capt J Luymes, of the Netherlands Hydro - 
graphio Office, gives a short history of ooeanography, 
with a poetscript dealing with the work of the Wtlle- 
brord Snellius Expedition up to the end of the year 
1929 

Fluid Flow at Corners —The issue of the Canadian 
Journal of Research for September contains a contri¬ 
bution from the National Research Laboratories, 
Ottawa, dealing with the design of comers in fluid 
channels so that they may produce the minimum of 
disturbance of the uniformity of flow The authors, 
Messrs G J Klein, K F Tupper, and J J Green, by 
observations on the air flow in a wind tunnel 18 mohee 
wide, bent at a right angle, find that strips of thin 
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metal a little more than an moh in width bent so that 
half their width is at right angles to the other half, and 
plat ed in the diagonal of the bend of the wind tunnel 
with their surfaces parallel to the two directions of 
flow, make a great improvement in the uniformity of 
the downstream flow Strips of the same width bent 
so that their transverse section is a quarter of the 
circumference of a circle, and placed about half their 
width apart along the diagonal of the bend, produce 
a downstream flow which is very nearly uniform across 
the width of the tunnol The authois point out that 
the same improvement may be made in the uniformity 
of the downstream flow m bent water or steam pipes 
m which the resistance has to be reduced to a mini 
mum, by the introduction of bant vanes 

Joule ■ Thermometers —Tho November issue of the 
Journal of Scientific Instruments contains a shoit note 
by Dr J R Ashworth on the present state of two of 
the thermometers used by Joulo m his researches on 
the mechanical equivalent of heat which arc preserved 
in a wall case m tne rooms of the Manchester Literary 
and Philosophical Society The two are the A and D 
instruments mentioned by Joule in his paper m the 
Transactions of the Royal Society of 1850 as those 
with whieh his most accurate work was done, A being 
the caloumetei thermometer Each was made by 
Dancer of Manchester in 1843, and is nearly a metre m 
length, with a spheroidal bulb and an arbitrary scale, 
the range of A being from 0° to 30° C , and of b, 0° to 
100° C Joulo calibrated both and recorded the changes 
of the fleecing jaunt leadings on them from 1844 to 
1882 Sir Arthur Schuster tested them again in 1892 
1893, and 1894 and Dr Ashworth has again tested 
them this yoar Dunng the whole period the freezing 
jioint records have nsen , m the first six years A 
showed a rise of 0 33° C and it is now 0 05° C and 
appears to be approaclung a limit exponentially It 
would be interesting to know what other thonnoinetei s 
of this ago are in existence and how their freezing point 
readings have thanged since they were first deter 
mined 

Sulphur Hexafluoride—Tho compound SF,, dia 
< overed by Moissan in 1886, is of interest because in it 
sulphur is exerting its maximum valency and the re 
suiting compound is chemically very inert Shumb 
and Gamble, in the November number of the Journal 
of the American Chemical Society, describe the prepara 
tion of the compound from sulphur and fluorine (the 
only practical method), m the course of which they give 
details of a simple apparatus, in which monel metal 
was usod, foi tho production of fluorine The vapour 
pressure curve, melting point ( -50 8°), and gas 
density (5 10 when air 1, theoretical 5 04) were 
investigated 

Oil-driven Locomotives—To the valuable senes 
of pamphlets issued by the Association of Engineering 
ana Shipbuilding Draughtsmen has recently been 
added one on tho internal combustion engine, by 
B Reed In England, Amenca, Germany, Switzer¬ 
land, Russia, and elsewhere, much experimental work 
is being done on oil dnven locomotives, and Mr Reed’s 
paper oontains a review of the problems involved in 
the design of locomotives fitted with Diesel engines 
and many particulars of the oil dnven looomotivee 
at work The fuel consumption of a Diesel engine 
for traction pupposee is about 0 43 lb per b h p per 
hour, but taking ooal at 22s 0d per ton and Diesel 
oil at 90s per ton, the thermal efficiency of the oil 
dnven locomotive must be at least 8 1 tunes that 
of the steam locomotive for there to be no increase 
m the fuel bill Included m the pamphlet are tables 
of costs, curves of performance, sections devoted to 
the locomotive as a whole, the engme unit, and the 
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various forms of transmission gear, while an appendix 
gives details of eight reoent engines and a bibliography 
of articles on the subject published in the engineering 
Press Like other publications of the Association, 
the pamphlet is obtainable from the Draughtsman 
Publishing Company, Ltd , 96 St George’s Square, 
8 W 

Utilisation of Waste Wood Chips—At 8t Helens, 
Oregon, an extensive plant has reoently been put 
mto operation by the Fir Tex Insulation Board Co 
for the conversion of the hitherto wasted Douglas 
fii (hips from the lumber industry mto board one 
mch thick for building and insulation work An 
illustrated description of the plant by R C Smith 
appoare in The Valve World for November 1930 
The chips, of which the supply is almost unlimited, 
are first treated with steam, m 18 ft spherical 
rotary digeateia, and then are leduced to pulp by 
hammer shredders From the storage chests the 
pulp in passed on to a Fourdrmer machine having 
a wire screen 13 ft wide and 100 ft long with 
eight presses, each with two rolls, tho mam rolls 
weighing 12 tons each The board, emerging from 
tho machine at the rate of about 20 ft per minute, 
is automatically cut into lengths and is then passed 
to a drier 360 ft long with eight decks heated by 
oil burning furnaces The plant is capable of pro 
ducing 150,000 sq ft of one mch board every 24 hours, 
but plans are already under consideration for the 
extension of the plant to ten times this capacity 
Ihe board has not only been used for building and 
refrigeration work but also tests in the sound studios 
at Hollywood have shown it to possess remarkable 
acoustic and sound deadening properties 

Cooling Electrical Machinery—After forty years’ 
experience in the design of eloctnoal machinery, 
engmeoia have found that the heating factor is the 
one which nearly always limits the sire of electrical 
apparatus The temperature rise of machinery in 
the early days was very difficult to guess, but now 
tliat the conductivity of insulating materials and the 
laws of the loss of hoat by air convection currents 
are known, approximate values for this rise are easily 
found Ihe maximum permissible temperature rise 
of any portion of a machine, the so called hot spot 
temperature, is determined by the standard specifics 
tion Unfortunately, it is difficult to get international 
agreement on permissible temperature rises They 
naturally depend on permissible overloads and these 
vary in different countries In Britain, for example, 
the maximum permissible temperature nse for the 
commutators of very small motors is 45° C, m 
Amenca 65° C , and in Germany 60° C As the over 
load conditions are often different, it is difficult to 
compare the relative value of homo and foreign 
machines Tn a paper read to the Institution of 
Eleotnoal Engineers on Nov 6, Mr Hoseason de 
scribed various methods of heat dissipation and 
oorapared their relative values The cooling medium 
most frequently used is air Large generators and 
motors generally work lyith a ventilating air oiroula 
tion system closed on itself with a water cooler m the 
path of the air In these eases the heat passes from 
the surfaces of the hot parts mto the circulating air, 
is conveyed to the water in $he cooler, and then earned 
by an outlet mto a pond or nver Hydrogen is now 
not uncommonly uled in place of air m the dosed 
circuit, on account of its nigh thermal conductivity 
and the less power required to keep it circulating 
In air oooled machines it is found neoeaaary to circu¬ 
late about 100 cubic feet of air per minute per kilo¬ 
watt lost, and in water oooled machines about a 
gallon of water per minute for the same loss 
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Biological Control of the Greenhouse White-Fly. 


By E R Speyer, Entomologist to the Experimental and Research Station, Cheshunt 


r PHE greenhouse white fly is a pest of a number of 
plants grown under glass, and has, during the post 
fifteen years, become so widely distributed in Great 
Britain, Ireland, and the Channel Islands that the 
owner of the smallest conservatory must by this tune 
be familiar with it and with the sordid appearance 
of his plants when infested by this insect 

Through the researches of Dr LI Lloyd at the 
Cheshunt Experimental Station in 1920, it was shown 
that the pest could be controlled in commercial tomato 
and cucumber nurseries by fumigation either with 
the cheap cyanide process or with the vapour of 
the more expensive liquid, tetrachlore thane His 
demonstration of the correct methods of fumigating 
so as to reduce injury to the tomato plant to a mini 
mum resulted m an incalculable saving to the industry 

In spite of the comparatively widespread use of 
these fumigants, the general white fly population con 
turned to increase in subsequent years, the com 
mercial grower began to realise certain difficulties 
connected with extensive fumigation, and certain 
vanoties of greenhouse plants were found to be very | 
seriously injured by the vapour of tetraehlorethane 

The appearance of a parasite enemy of white fly in 
Surrey was recorded by the late Prof H Maxwell 
Lefroy, but the habit of this particular species, which 
still exists in England, does not admit of its exercis 
mg any material measure of control over the pest 
An allied hymonopterous parasite, hncaraiajormoaa, 
was found by Mr L Hawkins at Flstroe, Herts, in 
1026, and scales of white fly, parasitised by this 
insect, were received at the Cheshunt Experimental 
Station through the Gardmera Chronicle Obseiva 
turns upon the habits of tho parasite established the 
facts that it reproduces itself parthonogenet lcally , is 
capable of distributing itself quickly by flight not only 
within an area covered by glass, but in midsummer 
for distances of several miles over land interspersed 
with greenhouses and that a complete control of 
white fly infestation is obtained by it when warm 
temperatures prevail 

Anything approachmg extermination of tho pest 
within a short period of time could not bo expected, 
as the parasite is entirely dependent ujion the young 
stages of white fly for its existence, and cannot 
survive the winter either out of doors or in unheated 
greenhouses However, tho results of distribution 
during the summer of 1927 were so promising, that 
an application was made to the Empire Marketing 
Board, which generously gave a grant for the erection 
of a glasshouse m which the parasite could be props 
gated upon a larger scale 

During the earlier investigations upon the breeding 
habits of the parasite, an important fact came to 
light, namely, that the percentage parasitisation of 
white fly scales w not the same upon all types of 
plant The tobacco plant in particular, when grown 
m small pots, produces a sticky foliage upon whioh 
the white fly breeds readily, but to whioh tne parasite 
shows some aversion It is due to this fortunate 
emnimstanoe that a stock of white fly can be mam 
tamed so that a continuous supply of parasitised 
scales upon other plants is obtainable 

The method of distribution is simple and has b— 
Adhered to as being the best with which to establish 
the parasite m greenhouses Tomato plants are 
grown m pots or in the ground , tobacco pot plants 
infested with white fly and with a certain number of 
parasitised scales upon them are introduced amongst 
Hie former Hie white-fly soon distribute themselves 
and lay eggs upon the lowest branches of the tomato 


plants, tho scales which result from these eggs 
readily become parasitised and are recognisable by 
the jet black colour which they assume 11 U days 
after each has reoeived a parasite egg This blacken 
ing marks the time at which the pupal white fly is 
destroyed by the larva of tho parasite within the 
stale case When a large number of black scales 
have made their appeal unce, the low branches are 
removed, packed m boxes, and Rent out to the grower, 
who ties them into small bunches and hangs them 
about in his infested house for a period of three 
weeks, during which time the parasite larva pupates 
and finally emerges, through a hole which it cute in 
tho roof of tho scale case, as the adult winged parasite, 
which immediately begins to deposit eggs m white 
fly scales m its new envuonmont 

In the meantime, more white fly have bred upon 
the now lowest branches of the original tomato 
plants, which are afterwards used as another supply 
tor distribution, and so on A single series of tomato 
plants will thus yield a continue is supply of parasites 
lor several months if transferred to 12 moh pots 
when young or when grown in tho ground At least 
a thousand parasitised scales may be present upon a 
single tomato branch, and each parasite eventually 
emerging is capable of causing the subeequent 
destruction of some fifty white fly scales 

Male parasites appear rarely and usually only when 
temperatures have fallen below 60 F over a period 
of some weeks Under such conditions the fertility 
of the female may be much reduced Adults of both 
sexes measure rather less than in in length, so that 
they are not readily noticed unless very large numbers 
are present 

The approximate number of paiasitisod scales 
distributed m this way to growers of glasshouse 
plants durmg tho past four years may be of interest 


Year 

1 

Uoclp 

kata 

13 

Walllle* 

1927 

15 000 

5 1* nglish l Welsh County 

1928 

200 000 

20 000 
20 000 
10 000 

92 

20 Counties, 1 tic Land and 
Wales 

Royal Botanic Gardens, Kew 

Channel Islands 

Total 

1920 

1 

200 000 

509 

28 

14 

11 

16 


900,000 
20 000 
30 000 
20 000 
100 000 

40 > nglish Counties I 

Wales 

Scotland 

Ireland 

Channel Islands 1 

Total 

1,070 000 

578 


1930 

1,350 000 
40 000 
50,000 
10,000 
50,000 

745 

38 

16 

6 

22 

42 I nglish Counties 

Wales 

Scotland 

Ireland 

Channel Islands 

Total 

1,500,000 

827 



Up to May 1930, boxes of parasites were distributed 
to applicants free of charge, but afterwards a charge 
had to be made to defray the cost of packing, etc, 
except to member* and associates of the Nursery 
and Market Gardens Industries Development Society, 
Ltd, which controls the Cheshunt Experimental 
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Station After this *vstem was adopted, the number 
of applications fell off, so that the supply of parasites 
available exoeeded the demand 

In 1028 reports were received from the majority of 
the recipients as to the measure of control which the 
parasite h&d effected Apart from a negligible 
number of cases in whioh the parasite failed to 
establish itself, about half reported complete and 
the rest partial control Owing to the numbers 
supplied, it was impossible to obtain similar informa¬ 
tion in later yean, but many reports of complete 
control have come to hand from all quarters 

The working of the parasite is beet judged of from 
tomato houses in the Lea Valley, in some parts of 
which the pest has been extremely severe for many 
years In these particular areas, it has been found 
unnecessary to make use of fumigants during both 
the last and the current year 

The very large number of parasites which con¬ 
tinually escape from the breeding house at Cheshunt 
appear to have furthered the distribution of the 
beneficial insect throughout glasshouses in Hertford¬ 
shire, and the white fly population of that county, 
in which there is almost as great an area of glass 
houses as in the whole of the rest of Great Britain, 
has definitely been reduced to a small fraction of 
what it was five years ago. 


Applications for white fly parasites should be made 
to the Experimental and Research Station, Cheshunt, 
Herts, not later m the year than September, nor 
earlier than March, unless minimum night tempera¬ 
tures of 55° F can be mam tamed in the green 
house during the winter months Particulars ol 
charges, etc , will be forwarded immediately to appli¬ 
cant* 

It is useless to introduce the parasite into green 
houses in which the white fly is not breeding at the 
time of receipt of parasite material The parasite is 
quite harmless to vegetation and to animals, and does 
not parasitise insects other than the white fly In 
cases of severe infestation, when immediate control 
of white fly is demanded, the greenhouse may be 
fumigated with a half dosage of cyanide ’ or tetra 
chlorethane without injury to the parasite, whioh is 
also not materially affected by other fumigants and 
sprays generally used for the control of pests upon 
living glasshouse plants, with the possible exception 
of paraffin emulsion 

An illustrated account of the white fly and its 

6 ira*ite was published m the Journal of the Royal 
ortioultural Society, vol 64, part 1, p 181, January 
1929, and a detailed account of the life history of 
Encarsia formosa appeared in the Bulletin of Entomo¬ 
logical Research, vol 18, pt 3, p 301, March 1927 


Current Mortality Rates 


rpHE recent inaugural addresses by Mr H M 
J- Trouncer at the Institute of Actuaries in London 
and by Mr Steuart E Macnaghten at the Faculty of 
Actuaries in Edinburgh, besides dealing with certain 
technical matters, discussed subjects of more general 
scientific interest, and directed attention to the great 
decrease in the rates of mortality between ages 20 years 
and 70 years m the general population, and presumably 
also among the lives assured by the various -companies 
m Great Britain 

Mr Trouncer mentioned that it is common know 
ledge to insurance offices that investigate their own 
experience, that, apart from yearly fluctuations, the 
rates of mortabty are now lighter than ever before 
The two actuarial societies have in hand a new oon 
trnuous investigation into the mortality experience of 
assured lives and annuitants, and while results with 
regard to the latter have already been published, with 
forecasts of future mortality and extensive tables, the 
work on assured lives has taken longer to arrange 
and the results for the three years 1924-28 will only 
be fully available early next year but will be quiokly 
followed by a further three years experience This 
last point is important, as there might be a danger 
in using the figures of three such light mortality years 
as 1924-26 

Mr Macnaghten referred also to research into the 
effect of family and personal history and occupation 
and foreign residence on mortality and sickness, and 
reminded his audience that, a few years before the 
War, Mr Lewis P Orr delivered a valuable address 
on this subject and advocated that a bureau of re¬ 
search should be set up The idea was received 


favourably and we have reason to believe that a 
scheme was actually worked out in a preliminary way 
and put before the insurance offices Then the War 
came and all such work had to be put aside In spite 
of various post War difficulties, much has already 
been done to bring mortabty statistics up to date, and 
it remains for the future to show how far the work 
can be extended to special dosses of risk, as has been 
possible in the United States, where the War interfered 

It would seem that an investigation into the mor 
tahty of assured persons who proceed to tropical or 
sub tropical areas is required, and there is no doubt 
that the information at present available is incom 
plete and untrustworthy, though individual actuaries 
have done something to fill the gap, as, for example, 
Mr H E Baynes, for East and West Africa. Thor ink 
in all such oases has decreased mainly owing to the 
great advances in tropical hygiene and preventive 
medicine, though a little of the apparent improvement 
may be attributed to a wiser ohoioe of the men sent 
abroad 

Mr Macnaghten amused his audience by an example 
of the change m point of view “ It is difficult ”, 
he said, ‘ to realise to day that eighty years ago 
lives resident in the United States west of tbs Missis 
sippi were not acoepted for life assurance exoept on 
almost prohibitive terms ” With a further improve¬ 
ment m conditions, with greater knowledge of how to 
live in unhealthy areas, and with aocurate statistics 
to measure the risk, it is to be hoped that those 
who look back in future yearn will notioe similar 


The British Industries Fair. 


rpHE Qtagamittee which was appointed by the 
President of the Board of Trade in February 
1930, under Lord Chelmsford os chairman, to examine 
the present situation of the British Industries Fair 
and to consider means of increasing its utility to 
British trade, m its report (London HMSO Cmd 
2728 Pnoe 8d net) makes the basie recommends 
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tion that “ the Fair should be developed so as to 
become a truly national manifestation of the quality 
and range of British products and an increasingly 
powerful factor w the expansion of our trade”. 
Both Government and manufacturers generally should 
accord it more vigorous support, and the public should 
be encouraged to learn through the Fair that British 



December 27,1920] 


NATURE 


1011 


manufacturers can Bupply their needs A polioy 
of * Sell Bntuh Goods ’ u at least as important as 
‘ Buy British Goods if for no other reason than 
the difficulties at present encountered by customers 
wishing to purchase British goods—difficulties which, 
in some oases at any rate, are due to the obvious 
reluctance or mdifferenoe of the retailer to sell British 
goods 

The British Industries Fair is the direct outcome 
of the measures takon by the Commercial Intelligent* 
Branch of the Board of Trade, immediately after the 
outbreak of War in 1914, to deal with the situation 
which had arisen in many industries owing to the 
cessation of trade with enemy countries From the 
first Fair, which was held in May 1915, in the Royal 
Agricultural Hall, London, with an exhibitors’ floor 
space of 80,000 square feet the size of the t an has 
steadily developed, the Birmingham Section wae 
started m 1920, and in the 1929 London Fair the 
area occupied by exhibit* was more than 310,000 
square feet Since 1926 the Treasuiy has made a 
grant of £25 000 per annum for advertising purposes, 
but the Committee leports that it received over 
whelming evidenoe that this sum was totally made 
quate for effective woild publicity, and recommonds 
that the Government should establish a regular 
annual publicity grant of a minimum of £100 000 
and recognise the Fan as an integral feature of 
British economic policy The Committee agrees 
with the view that advertisement of the F air abroad 


is of value to British industry generally, and records 
its conviction that expenditure of this character, 
by assisting the restoration of prosperity to British 
industry, will prove to be a national economy and 
be amply justified by results The preponderance of 
evidenoe was emphatically against increasing chargee 
for spaoe as a contribution towards advertising ex¬ 
penses, and regarding the Fair as a means of expand 
mg British industry, the Committee urges that the 
reoommended national contribution is insignificant 
oompared to the present expenditure on unproduct 
ive relief of unemploymi nt which it is designed to 
reduce 

Other recommendations include the acquisition of 
a site easily aooeesible from central London, and its 
equipment with buildings oapable of extension as 
required, the continuance and, if possible, supplement 
mg of the Government banquet to celebrate the 
opening of the Fair, the establishing of a special 
Committee to direct the expenditure of the publicity 
grant, the administration or which and the manage 
ment of the London Section should remain under the 
oontiol of the Department of Overseas Trade , some 
extension of the hours of admission of the publia 
to the London Section, stricter exclusion of the 
general public during the hours reserved for trade 
buyers and an extension of the free passport tn«a 
granted to foreign buyers attending the Fair to cover 
at least three months and return visits to Great Britain 
during that time 


Lattice Distortion and the Hardening of Metals. 


F has hitherto been regarded almost as axiomatic 
that lattice distortion of a metal will result 
in haidenmg Doubt of tho universality of such a 

hypothesis is nowjustifled, however, as the tesult of - 

work done by W L Fink and K R van Horn, which I had m fact been pi 



formed the subject of a paper read on Sept 10 before 
the Institute of Metals at it* annual autumn meeting 
at Southampton , _ „ 

The experiments recorded consisted m elastically 
def o rmin g samples of 70 30 brass and dural umin by 
hiding and, whilst stall under stress, m measuring 
the hardness by the Rockwell apparatus on sofile ‘ E r 
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X ray examination was made simultaneously, and 
the effacement of the Ka. doublet the diffuseness or 
elongation of the reflection images and the widening 
of the diffraction rings, proved that lattice distortion 
produced 

In Fig 1 the changes m hard 
ness for the duralumin specimen 
are shown m relation to the stress 
set up The material is at first 
softened and not hardened, the 
softening increasing with the stress 
up to the elastic limit At stresses 
higher than this, the hardening 
resulting from the plastic deform* 
tion counteracts the softening 
effect and hardening commences 
An exactly similar result was given 
by the work on the brass, which 
softened even more than did the 
aluminium alloy 

It is clear, then, that lattice 
distortion resulting from elastao 
deformation can bo oooompamed 
by an appreciable decrease in 
hardness As the authors point 
out, however, it is oonoeivabte 
that where lattaoe distortion is 
of a very local charae 
have tho opposite 
harden the material 

In oorroboration of the results 
which have been obtained, the 
authors cite measurements mode 
by Gayler and Preston on the aluminium alloy with 
4 5 per cent of oopper and by Chartkofl and Sykes 
on iron alloyed with 25 per oent of tungsten In 
the former oase, a specimen quenched from 600° C 
and then aged first at room temperature and then for 
8 hours at 200° C, which showed maximum lattice 
distortion, had a Bnnell hardness number of 67. 


it may 
ot and 




1012 


NATURE 


[December 27,1930 


The same specimen after an additional 21 hours at 
200° C had reached a maximum hardness of 78 but 
with considerably reduced distortion The iron 
tungsten alloy, which had been quenched from 
1520°C , had a Rockwell ‘O' hardness of 14 and 
pronounced lattice distortion This alloy after a sub 
sequent ageing for 40 hours at 800° C was relatively 
free from strain but toe hardness had risen to 30 
It would appear, then, that lattice distortion re 
suiting from toe precipitation of a new phase will, m 
some cases at least, reach a maximum and then par 
ttally disappear before the stage of greatest mechanical 
hardness has been attained F C T 


University and Educational Intelligence. 

Thk eighteenth election to Beit fellowships for 
Scientific Research, whioh are of the annual value of 
£250 and tenable at the Imperial College of Science and 
Technology, will take place on or about July 14 next 
Not more than three fellowships will be awarded 
Candidates must be less than twenty five years of 
age at the time of election Applications must be 
received by April 14 Particulars can be obtained, 
by letter only, from the Rector, Imperial College, 
South Kensington, London, S W 

Tint following scholarships will be offered for com 
petition by the Institution of Naval Aiohitects m 
1931 Naval Archxtecturr— Elgar Scholarship (£130 
per aim for 3 years) and the Vickers Armstrong 
Scholarship (£160 per ann for 3 years) -Marine 
hngxmtrxng —Parsons Scholarship (£150 per ann for 

3 years) and the Denny Scholarship (£75 per ann foi 

4 years) The Denny Scholarship is open to boys less 
than nineteen yean of age who have not yet begun 
their apprenticeship, and is tenable at the University 
of Glasgow The remaining scholai ships are open to 
apprentices between the ages of eighteen and twenty 
three, and are tenable at the Royal Naval College, 
Greenwich, University of Glasgow Aimstiong Col 
lego. University of Liverpool, and the City and Guilds 
(Engineering) College Particulars can be obtained 
from the Secretary of toe Institution of Naval Archi 
toots, 2 Adam Street, Adelphi. London, W C 2 

Tins Meldola Medal (the gift of the Society of 
Maccabnans) is awaided annually to the chemist 
whose published chemical work shows the most 
promise and is brought to the notice of the adminis 
trators during the year ending Dec 31 prior to the 
award The recipient must be a British subject, not 
more than thirty years of age at the time of the com 
pletion of the woA The medal may not be awarded 
more than once to the same person In awarding 
the medal for 1930 the adjudicators will, unless 
exceptional ciroumstanoes arise, give special oon 
uderation to work in inorganic or physical ohemistry 
The next award will be made m January, 1931 
The modal is awarded on the advice of toe board of 
examiners of the Institute of Chemistry sitting with 
representatives of the Society of Maooabeans Com* 
mumoations should be addressed to the Registrar 
of the Institute of Chemistry, 30 Russell Square, 
London, W C 1 

Tbm Commonwealth Fund of New York City, 
supported by gifts from the late Mrs Stephen V 
Harknees, has established for British graduate 
student* a number of fellowships tenable at American 
universities The fellowships are normally tenable 
for two years and are of the annual value of about 
£000 Thirty fellowships are available to graduates, 
either men or women, who are unmarried and not 
more than thirty years of age cm Sept 1, and tea are 
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available to oolomal graduates who have studied at a 
university m the British Isles and to graduates holding 
an appointment overseas under the British Govern¬ 
ment, the Government of India, or the Government 
of a British Dominion, Colony, Protectorate, or 
Mandated Territory Candidates are required to 
produce evidence of proficiency m some recognised 
branch of university learning, and must also submit 
a definite scheme of research or study proposed to 
bo earned out during their residence m the university 
to whioh they may be assigned Applications must 
be forwarded through the authontiee of theeandidate a 
college or university and must reach toe Secretary 
to the Committee, Mr R H Simpson, 36 Portman 
Square, London, W 1, by Feb 9, 1931, at latest In 
1930 the number of entnes for ordinary and Dominion 
fellowships was 128 (104 men and 24 women), 35 
candidates entered for the Service fellowships and 
three were appointed Of the 32 fellows appointed, 
20 oame from the Faoulty of Scienoe and 12 belonged 
to the group of arte subjects 


Histone Natural Events. 

Dec a8, 1879 The Tay Bridge Storm—On toe 
evening and night of Dec 28 a deep barometric de¬ 
pression passed along the northwest and north 
coasts of Scotland, moving north eastwards Violent 
gales from west and southwest were experienced 
over Scotland, the velocity reaching 88 miles per 
hour at Glasgow from 7 15 to 7 18 p m The storm 
is memorable for the destruction of the Tay Bridge 
at Dundee The central raised portion of the bridge, 
1050 yards long, broke away and at 7 30 p k a tram 
and 75 persons, not one of whom was saved, plunged 
into the river It seems probable that the bndge 
actually fell while toe train was crossing The wind 
at toe time was blowing from west south west, almost 
directly across the bridge, and a continuous stream 
of sparks came fiom the wheels as the tram passed 
across, caused probably by the force with which they 
were pleased against the lee rails The bndge had 
only been opened to traffic on June 1, 1878 , its rapid 
destruction showed that insufficient allowance had 
been made for the pressure of the wind, and led to a 
number of detailed studies on this subject 

Dec 28, 1908 Messina Earthquake — The earth ' 
quake was very destructive within an area of leas 
than 200 square miles It is estimated that 75,000 
persons (about half the total population) were killed 
in Messina, and 26,000 m Reggio and other places m 
Calabna Less than ten minutes after the earth 
quake, both shores of the straits were swept by sea 
waves, whioh reached a height of 35 ft on the Cala 
brian and 28 ft on the Sicilian coast A new senes 
of levels made soon after the earthquake showed that 
both coasts had subsided, the Calabrian coast by 24 
inohee mid the other by 28 inches 

Dec 28-99, 1914 Gale oB Dutch Coast—One of 
the most violent gales of recent years struck the 
coast of Holland on the night of Deo 28-29, 1914, 
after a very stormy month On the morning of Deo 29 
the wind velocity at toe Hook of Holland reached 
94 miles per hour, and great damage was done to 
shipping The gale was notable aboftr its long dura¬ 
tion and great extent 

D«c 30, 1788 Severe Cold in Prance —It is re¬ 
corded in the r * " ~ 


Department o 


1, that “the fraets have bean 


so severe this year in the month of Deoernber tha t 
the barometers (mo) have fallen two deg r ees lower 
than m 1709, especially Deo 30 The snows covered 
‘ r more than sue weeks ” 
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Societies and Academies. 

London 

Linnum Society, Dec 4—J McLuckie On a 
natural Grcvtllea hybrid Its hybrid character was 
nwt suggested by Fletcher and Musson (Lmn Soo 
NSW, 1927) on facta of distribution and morphology 
A comparative analysis of the hybrid and its putative 
parents is given Two distinct types of O Baud » 
ehaudit oocur m Nature, and their graphs reveal their 
differences It has been synthesised artificially, and 
hybrid seedlings of the generation obtained The 
experimental work reveals the comparative sterility 
of all three species The facts of distribution of 
O Oaudichaudu, the results of a detailed analysis of 
its mam morphological characters and of synthetic 
experiments in progress, seem to indicate that it is a 
natural hybrid between Q launfolia and 0 acanthi 
folia —B Storrow Some fluctuations in soological 
populations during the nineteenth i entury The 
periods of major change are well marked, and the 
region affected is from the coast of Portugal to Spits 
bergen An amelioration of winter climate was due 
to a northerly extension of warm water which influ 
enced the Arctic, the changed Labrador Current 
affected the fishes of the American coast from New 
foundland to Cape Cod Local and widespread change 
1870-80, coincided with an increased contribution to 
the North Atlantic from tho South F quatonal Current 
The axis of the Gulf btieam approached nearer to the 
American coast, and the southward effect of the 
Labrador Current decreased Such a change increases 
the intermediate area of the North Atlantic Vana 
tions in circulation and tho incidence of fisheries 
become possible 

Dubtin 

Royal Irish Academy, Nov 10 —E J Conway A 
statistical analysis of the law governing the urea 
excretion m man The validity of an equation ex 
pressing the exoretion of urea m the human subject 
has been demonstrated by statistical methods This 
equation is similar m form to a diffusion equation and 
is m fact only a special case of a genoral equation 
expressing either diffusion or secretion The K of 
the equation is independent of tho variables untie 
volume, blood concentration and body weight The 
influence of other unknown variables on K manifests 
itself in a peculiar frequency distribution 

Edinburgh 

Royal Society, Deo 1—G Bond Ihe stem endo 
dermis in the genus Piper In one group a oon 
tmuous endodermis is present in a second the layer 
is present but is m a discontinuous condition, while 
in a third group it is quite absent This and other 
examples of variation in closely related types suggests 
that the stem endodermis can have little unjiort 
ance The endodermis in Piper is also characterised 
by its persistence m the primary condition, its 
power of aooommodation to the increasing bulk 
of the vascular cylinder, and by the irregular de 
position of Caspanan strips In Piper, ana possibly 
elsewhere, the Csspenan strip is probably secreted by 
the endodermal protoplast—Alastair Graham On 
the morphology, feeding meohamsms, and digestion of 
Ermt tihqua Schumacher There may be three or 
four apertures in the mantle—two posterior siphons 
and an anterior pedal aperture are of constant oocur 
renoe, but there may be a fourth aperture about the 
middle of the ventral surface Hie foot contains sue 
definite senes of muscles and in the young animdl a 
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well developed byssus gland of which no traoe remains 
m the adult The muscles and nervous system (re 
markable for the large number of peripheral anasto 
moses) are described m detail A companion of 
the ciliary mechanisms of Erma with those of other 
lamellibranohs, for example, Oatrea —an animal with 
widely different habits—leads to the conclusion that 
throughout the class (except the septibranchs) these 
mechanisms will be found to be very similar The 
style oon tains a strong amylase and also an oxidase, 
the digestive diverticula oon tain a protease, a lipase, 
a diastase, and a glycogenase—L Msrskaia and 
FAB Crew On the pregnancy rate m the lac 
tatmg mouse and the effect of suckling on the dura 
tion of pregnancy Among pnmipane the preg 
nanoy rate during lactation was found to be 24 per 
cent, among multinara 00 per oent, the difference 
being possibly a reflection of a difference in degree of 
somatio maturity In all tho oases of pregnancy 
during lactation the duration of gestation was pro 
longed Ihe figures do not confirm Darnel s law 
Prolongation is due to an insufficiency of the hor 
mone(s) responsible for the inception and maintenance 
of pregnancy B P Wiesnsr Further observations on 
the mechanism of the diphasic sex oyole (Estrogenic 
extracts from the anterior lobe and the gonadotropic 
substance of pregnancy urine interrupt pregnancy in 
mice in certam concentrations, but do not interfere 
with its progress in high concentration The expen 
menta are interpreted as supporting Wleaner and 
Crew s theory of the exwtor oe of two gonadotropic 
hormones No gonadotropic hormones were found 
in placentae of diphasic animals The second phase 
of antonor lobe secretion in the mouse persists at 
least up to the twelfth day of pregnanoy 

Cap® Town 

Royal Society of South Africa Sept 24 —E New- 
bery The theory of electrolytic valvo action An 
insulating anodic film is built up, which is impermeable 
to the large anions usually present but permeable to 
hydrogen ions Ah the films are very thin and tho 
hydrogon ions very rapid there is no difficulty in 
accounting for the observed rapid changes of potential 
and all the known phenomena of electrolytic valve 
action B F J Schonland Thunderstorms and 
the penetrating radiation (2) Thunderclouds which 
seem to have an excess positive charge elevated 
above a negative charge produce much larger reduo 
tions m the intensity of the penetrating radiation 
than the more usual type This can be readily 
interpreted if the primary radiation consist* either 
of positively charged paitides or of ultra gamma 
quanta, but it does not support the view that 
the radiation is made up of fast beta rays —C van 
Riet Lowe Giant crescents The term giant ores 
cent is used to describe an artefact that characterises 
a hitherto unnoted and unrecorded culture in the Stone 
Age of South Africa Since the discovery of an iso 
lated specimen by Stapleton at the Kasouga River 
mouth more than five years ago a number of others 
have been found associated with a well defined industry 
that was practised from Maxeppa to Algoa Bay along 
the south coast and so far inland as the Orange River 
—an area that covers about 20,000 square mil— 
Technically and typologically the culture represents a 
transition from the Middle to the Later Stone Age 
and probably formed an integral part of a blending or 
contact between pabeanthropio and neanthropio folk, 
the mam influence being neanthropic It shows 
remarkable affinities with the Late Moustenan and 
Early Aungnacian industries of Europe — A. C Lee* 
man Hohsm 
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Cracow 

Polish Academy of Science end Letter*, July 7 — 
St Ziemecki An apparatus for the study of the 
Raman spectra of organic compound* The apparatus 
proposed by Raman has been modified eo as to permit 
the use of eo little as 20 o o of liquid under examua 
tion The experimental tube is plaoed in a bath of 
paraffin oil, which has the effect of reduoing the re 
flections on the walls The author considers that 
the study of the Raman spectrum of a substance will 
probably bo regularly employed m organic labora 
tones —L Marchlewski ana Mils B Chsrlsm- 
powicsdwna The absorption of ultra violet rays by 
certain organic substanoes—Mils A Koslowska 
The genetio elements of the steppe flora m Poland — 
L Ejsmont Astwtrema emydts, a trematode of fffmys 
orbicularis —E Godlewtki, jun New reseaiches on 
the phenomena of agglutination of the sperm&tozoids 
by sperm and by substances drawn from the organism 
of other species —S Skowron and Mme H Skowron 
The action of tnpaflavme on the karyokinetic division 
of the cell —T Pawls* and S Skowron The action 
of colouring matters denvod from acridine on the male 
sexual cells and their production —Mme Z Kolodsi 
sjska and Mile W Halber The chemical naturo 
of the cancerous antigen W1 Florkowski The 
lymphatic vessels of the head of the eel (Anguilla 
nn guilt a) A Dunajewslu The lymphatic vessels 

of the body of the eel (Anguilla anguMa )—P 
Socha The development of the blood vessels in the 
brain of the frog —T MarchlewsVu and Br Sluynski 
The influence of prolonged selection on the develop 
ment of a vestigial organ An account of an attempt 
to morease the average length of the wings m the 
winged varieties of Drosophila ampelophtla T 
Marchlewski The cramology of the domestic dog — 
T Marchlewski Certain factors determining tho 
hereditary transmission of an abundant milk pro 
duotion in cows—J Borowik fho migration of 
Pleuroneetes Itmanda in the central part of the Baltic 
—J Borowik Marking Pleuroneetes in the bay of 
Dantzig 

Roms 

Royal National Academy of the Lincei May 30 — 
U Cisotti Isotropic tensors and hemi isotropic 
tensors —G Abetti Altitude of the chromosphere in 
1929 and the course of the present solar cycle Obser 
vationa at Arcetri and Madrid in 1929 show that the 
total area of the solar protuberances (measured in 
units of protuberance) whwh fell by 53 from 1927 to 
1928 diminished by 156 from 1928 to 1929 Thus the 
maximum of the present Bolar cycle has passed — 
A Angeli Constitution and reactions of isomeric 
diazohydrates An answer is given to Hantzsch a 
objections to the author s results and to the conclusion 
that stereoisomerism alone explains all different es in 
behaviour between normal diazohydratos and their 
lsomendes —G Brum and G Natta The crystal 
structure of thiophen X ray investigation of the 
crystal structure of thiophen by the powder method, 
with the aid of a special spectrograph adapted for 
use at low temperatures, shows that the crystal has a 
tetragonal cell with ths axial ratio a c = 1 1 32 
The lattioe constants at -170° are o = 7 225, 
c = 8 M±0 01 A, v =498 x 10 “ o c The unit cell 
contains four molecules C 4 H 4 8 and the density is 1 11 
Use was msde m the measurements of a metallic 
calcium anti cathode, application of which is par 
ticularly advantageous m the examination of organio 
substances —S Francht Uniformity m character of 
the HebnyntkaH»labynnthioa cone from Ubaye to the 
Alps and to the Ligurian coast, and consequently its 
great ohronologioal value—G Levi and G C Dogliotti 

No. 3191, VOL. 128] , 


Structure and properties of the striated and reticular 
fibrils m certain living tissue# The actual exutenoe 
of these fibril* is demonstrated in a number of living 
organs, namely, the spleen, lymphatic glands, thymus, 
marrow, liver, kidneys Study of the resistance to 
tension of the fibrils m the spleen and liver by means 
of Pdterfi s micro manipulator shows that the fibnls 
are elastic in the ordinary sense of the term—G 
Andreoli Limits and pseudo limits of a succession — 
Giussppins della Mogiu Study and tabulation of a 
particular function —Miron Nicolesco Theorems of 
the mean for functions of two real variables —Enrico 
Volterrs Determination of the tensions in an elastic 
medium due to a small displacement of an immersed 
ngid sphere —P Lambert! Investigations on the 
bancentno, scalar, and vectorial moments of the 

S nan titles of motion for a material system—D 
onviemi Certain fundamental theorems of electro 
dynamics and of the statics of elastic solids—E 
Fermi Interpretation of the principle of causality m 
quantistic mechanics An attempt is made to define 
up to what point causality may, according to quantistio 
mechanics, be spoken of and m what sense the state 
ment that quantistio mechanics does not lead to a 
determination of future events is to be understood 
The caso discussed is that of a point movable along a 
straight line but the considerations advanced may be 
readily extended to more complicated systems—E 
Pernco The lelation E — hr m wave mechanics — 
Washington del Regno The laws of omission of 
nickel The few results yet published on the radia 
tion of nickel indicate that the total emission of this 
metal may be expressed by a relation of the Stefan 
Boltzmann type, A = KT n but somewhat divergent 
values have been obtained for n by different mvesti 
gators By means of an experimental arrangement 
simpler and more certain in the determination of the 
temperature of the emitting lamina than those 
previously used the value 4 586 is obtained for n 
over the extended temperature interval 360° 60° —G 
Wataghin Seizure of electrons by ions Application 
of the methods of wave mechanics is capable of furnish 
mg an interpretation of the recent experimental 
results of Davis and Barnes on the seizure of electrons 
by a particles — V Ronchi Shadow fringes m the 
study of very small spherical aberrations Investiga 
tion of simple spherical aberration by means of shadow 
fringes shows that the deformations to which these 
fringes are subject are appreciable even when the 
images no longer reveal the presence of spherical 
aberration —G R Levi and D Ghiron Oxidation of 
chlontea to chlorates by means of permanganates 
This oxidation takes place quantitatively m cold, 
neutral solution and is rendered more rapid by the 
presence of salts of oaloium, zinc etc , which neutralise 
the alkalinity of the process 
3C10, tSMnO, +2H 1 0-*-3C10, +2MnO, +20H 
The course of the reaction is not disturbed by excess 
of the permanganate —G Natta and A Hanoi 
Structure of inert gases (1) Investigation of xenon 
At about 100° absolute, the side of the unit cell of 
xenon has the value a = 6 18 ± 0 02 A , the volume 
being 236 x 10 “ c o, and the density, assuming that 
the cell oontame four atoms and taking 1 05 x 10 ** 
gram as the weight of the hydrogen atom, 3 64 This 
value for the density corresponds with the expert 
mental value for liquid xenon at its boiling point, 
namely, 8 06 On the assumption of the taugenoy of 
sphenoal atoms m the lattioe, the apparent radius of 
the xenon atom is S 18 A —A Ostrogovich and V 
Galea Investigations on y tnaxmss Syntheses of 
ethyl and propyl aminothioltnasmes, and new data 
cm methylammothioltnawne The oondita o na for 
obtaining the higher homologues of methylammothiol* 
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tnasine and aryl and arylalkyl derivatives of amino 
thioltn&zine are given The ethyl compound melfc 
at 257° 258° and the propyl compound at 262° 263° 
—A Desio The presence of the lossiliferous Silurian 
in the island of Coo (2Egean Sea) —Romolo de Fan 
Action of ultra violet rays on the germination of 
barley for malting The effects of the notion of ultia 
violet rays on germinating bailey include acceleration 
of the germinating process, prevention of mould growth 
and increase m the vitamin content This treatment 
is found to be applicable, with beneficial results, to 
the manufacture of malt under industrial conditions — 
C Guaretchi First experimental results on the 
development of the otooysts of urodele amphibia By 
means of a new experimental prooedure, it is shown for 
the first time that the otooysts of urodele amphibia 
form a mosaic system 


Sydney 

Linnean Society of New South Wales, Sept 24 —■ 

k R Malloch Notes on Australian Diptera (26) 

5 group treated in previous papers in this senes as 
subfamily Ochthiphilm® is now regarded os of family 
rank Keys are given to the genera — A M Lea 
Descnptions of new species of Australian Coleoptera 
(21) Eleven new species of Scarab® id® and thirteen 
new epeciee and five now genera of Curcuhomdse, 
mostly from Australia, and three specios from iiji 
and two from Papua closely allied to Australian forms 
are also described—J Calvert An abnormal Kan 
thrum burr A burr in which two male florets occupy 
portion of the burr, whilst just alongside, a loculus 
contained what looked like an unopened floret This 
made up one half of the burr, the other half c onwisting 
of the normal one soeded loculus —W W Froggatt 
Notes on gall making cocculs, with descnptions of 
new species (2) Five species of Apiomorpha are 
described oh new III some cases the specific names 
of the Eucalypts on which the galls develop, which 
were previously unknown, are recorded —C Deane 
Tnchopterygid® of Australia and Tasmania de 
sonptions of new genota and spocies Hitherto only 
six spocies of Tnehopterygidffl had been desenbed 
from Australia The present paper adds eleven new 
species, classed in eight genera six of which are new, 
most of them being very distmet One now genus is 
blind, there being no eyes or eye sockets, nor any 
suggestion of a place for the eyes liodwayui is also 
Hind. but differs m most othor ways 
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